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From: Rubianes, Kristina [CC] 
To: DWR Delta Conveyance Scoping 
Cc: Myles, James [CC]; Virk, Kirin [CC]; "osha@semlawyers.com"; Balaji, Kris [PW]; Buchman, Fritz [PW]; "Terrence 

Dermody"; Winn, Charles [BOS]; Miller, Katherine [BOS] 
Subject: SJC NOP Comments and Exhibits 
Date: Friday, April 17, 2020 8:03:53 AM 
Attachments: image001.png 

20.04-17 SJC NOP Cmts.pdf 
20.04.17 NOP Exhibits.pdf 

Please see the attached documents, which are being sent to you on behalf of J. Mark Myles, County 
Counsel of San Joaquin County. 

Thank you, 

Kristina Rubianes 
Executive Secretary 
Office of the County Counsel 
County of San Joaquin 
44 N. San Joaquin Street, Suite 679 
Stockton, CA 95202 
(209) 468-2990 
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April 17, 2020 

SENT VIA EMAIL (DeltaConvcyanceScoping@water.ca.gov) 

Delta Conveyance Scoping Comments 
Attn: Renee Rodriguez 
Department o f Water Resources 
P.O. Box 94236 
Sacramento, CA 94236 

RE: Comments on Delta Conveyance Project Notice of Preparation. 

Dear Ms. Rodriquez: 

These comments on the Department of Water Resources' ('"DWR") Delta 
Conveyance Project ("Project'") Notice of Preparation ("'NOP'") are submitted on behalf of 
San Joaquin County. 

San Joaquin County is concerned that DWR wi ll repeat its mistakes from the 
environmental revievv of the California Waterfix ("'CWF'") and continue to discount the 
potentially s ignificant effects of the Project. which appears to be very s imilar to the 
CWF . 1 Throughout the CWF review process. as well as the related administrative 
proceedings such as the Water Rights Change Petition hearings at the State Water 
Resources Control Board ("'SWRCB'") and the Consistency Determination appeals at the 
Delta Stewardship Council, DWR ignored or downplayed evidence demonstrating the 
potentially s ignificant impacts WaterFix would have had on Delta habitat. wildlife. 
agriculture and res idents . DWR must conduct a transparent and thorough environmental 

The level of detail in the NOP is inadequate for the County to fully understand the 
proposed project, including both the proposed phys ical components as well as proposed 
operations. 
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review of the Project's numerous potentially significant impacts. 

As a jurisdiction in the southern portion or the Delta. San .Joaquin County is 
particularly concerned about reductions in freshwater flows into the Delta that the Project 
would cause. Over the last four years. numerous cautions and advisories regarding 
harmful algal blooms ('·HABs'") needed to be issued in San Joaquin County.2 The Project 
would undoubtedly exacerbate HABs formation, and this must be addressed in the Draft 
EIR for the Project. 

l n the CWF proceedings, DWR fai led to squarely address the proli feration of 
HABs that would result from diversion of up to half of the average flow of the 
Sacramento River from the northern Delta. In the SWRCB Water Rights Change Petition 
hearing and in the Final Environmental Impact Report/Statement ("'FEIR/S"'), DWR 
previously relied on DSM-2. a water quality and salinity modeL to evaluate the H/\Bs 
impacts of WaterFix operat ions.3 DWR fai led to undertake any Delta-specific modeling 
that accounted for all factors that contribute to HABs formation. such as water res idence 
time or temperature.'1 DWR conducted onl y a qualitative review to conclude that CWF 
operations would not substantially increase HABs formation.5 DWR also downplayed 
how increased water temperatures could facilitate increased HABs formation.6 DWR 
improperly relied on DSM-2. and made baseless assumptions regarding factors 
contributing to HABs grov.rt:h. These anal)rt:ical fl aws rendered DWR's analys is of HABs 
formation a mere approximation. 

Dr. Michael Brett·s testimony. which was co-presented by San Joaquin County at 
the SWRCB hearings identified substantial naws in DWR" s cursory and conceptual 
analysis and explains why a quantitative. Delta-specific model is necessary lo evaluate the 
impacts of the cun-ent Project on HABs formation . Dr. Brett noted that DWR 
overemphasized the imp011ance of flow velocity over water residence times. 7 While both 

2 See Exhibit L Surface Water - Freshwater Harmful Algal Blooms Data Set. See 
also HAB Incident Reports Map (available at: 
hllps://mvwatcrqual it v .ca.!.!.ov/habs/wherc/rrcshwatcr cvcnts.htm 1.) 
3 Exhibit 2. DWR-81. Written Testimony of Michael Bryan, p. 5. 
~ See Exhibit 3. SWRCB Hearing Transcript. Apri l 27, 20 17. pp. 188-1 89 (Cross-
examination of Michael Bryan). 
5 See ExJ1ibit 4. SJC-200 Errata, SWRCB Written Testimony of Michael Brett, p. 2, 
citing Exhibit 2, DWR-81 , Written Testimony of Michael Bryan, pp. I 6-1 8. 
6 See Exhibit 4, S.IC-200 Errata. SWRCB Written Testimony or Michael Brett. p. 2. 
citing Exhibit 2, DWR-8 1, 'Written Testimony of Michael Bryan, pp. 16-18. 
7 See Exhibit 4, SJC-200 En-ata, SWRCB Written Testimony or Michael Brett. p. 3. 
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low turbulent mixing and long residence times favor HABs, the underlying reasons are 
different.8 Prioritizing one factor over the other is inconsistent with published literature 
and available evidence.9 Further, DWR heavily relied on a lack of model-predicted 
change in mid-channel flow velocities to conclude CWF would not have significant 
HABs impacts. 10 However, changes to mid-channel flow velocities, or a lack thereof, are 
simply not relevant to the areas where HABs have been observed in the Delta, vegetated 
shoreline areas and backwater sloughs. 11 Reduced flows causing lower water turbulence 
and water residence times in these areas are the pertinent factors to consider, but DWR 
ignored those factors in the past. 12 

The scientific understanding ofHABs has continued to evolve since the SWRCB 
hearings and the prior review of the twin tunnels project, and those advances must be 
incorporated into the Draft EIR for the Project. Experts are conducting new studies that 
better identify the factors driving HABs proliferation. For instance, a new study 
examined how wet years impacted the persistence ofMicrocystis in the Delta. 13 This 
study confirmed that "retention time in the upper estuary and water temperature were key 
environmental correlates with Microcystic bloom amplitude .... " 14 The study's 
highlighting of flow rate and temperature as critical factors to HABs proliferation 
contradicts DWR's previous claims in the CWF FEIR/S and SWRCB hearings. 
Moreover, this new study is consistent with the evidence put on by Protestants at the 
SWRCB hearings -- that increased temperature and water residency caused by CWF 
would increase the incidence ofHABs formation. 15 Moreover, the study's finding that 
high-flow wet years do not have the presumed flushing out effect on HABs in the Delta 
refutes assumptions made by DWR's experts at the SWRCB Hearings that minimal 
velocity increases "quickly disrupt" HABs. 16 

8 Ibid. 
9 Ibid. 
10 Exhibit 2, DWR-81, Written Testimony of Michael Bryan, p. 4 
II Ibid. 
12 Ibid. 
13 Exhibit 5, Lehman, et al., Impact of extreme wet and dry years on the persistence 
o/Microcystic harmful algal blooms in San Francisco Estuary, Quaternary International 
(December 2, 2019). 
14 Ibid. 
15 See Exhibit 6, SJC-4, SWRCB Written Testimony of Erik Ringelberg, pp. 11-12; 
Exhibit 4, SJC-200 Errata, SWRCB Written Testimony of Michael Brett, pp. 2-3, 7-15. 
16 Exhibit 3, SWRCB Hearing Transcript, April 27, 2017, p. 161 (Cross-examination 
of Michael Bryan). 
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Another recent study conducted linked global cl imate change to increased HABs 
formation. 17 In fact, " [fJreshwater HABs caused by toxic cyanobacteria ... provide some 
of the clearest examples of HABs promoted by climate change and anthropomorphic 
forcing .... " 18 Another study reviewed HABs modeling in the context of climate change 
to evaluate current methodologies.19 According to Ralston and Moore, climate change 
will increase HABs formation and proliferation due to warming temperatures, increased 
stratification, altered nutrient availability and composition, light intensity and ocean 
acidity.20 DWR must consider the rapidly and drastically changing cl imate when 
analyzing how the Project would further exacerbate HABs fom,ation and proliferation. 
DWR cannot as it did previously, simply assume that HABs formation is a product of 
climate change and excuse itself from analyzing the Project's incremental effects on the 
identified impact. (See California Building industry Assn. v. Bay Area Air Quality 
Management Dist.(2015) 62 Cal.4th 369. 388 ["In fact. CEQA calls upon an agency to 
evaluate existing conditions in order to assess whether a project could exacerbate hazards 
that are already present."].) 

These new studies. and the flaws in DWR 's prior conceptual approach, underpin 
the necessity of a Delta-specific quantitative model to evaluate the Projecf s HABs 
impacts. San Joaquin County requests that DWR fully evaluate the Project"s impacts, 
including those on HABs formation. to ensure full disclosure and require all feasible 
mitigation for the Project's numerous potentially significant impacts. 

Very truly yours. 

17 Exhibit 7. Gobler. Climate Change and Harmful Algal Blooms: Insights and 
perspectives, Harmful Algae 91 (2020). 
18 Ibid. 
19 Exhibit 8. Ralston & Moore. Modeling harmful algal blooms in a changing 
climate, Harmful Algae 91 (2020). 
20 Ibid. 
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EXH IBIT LIST: 

Exhibit 1: Surface Water - Freshwater l larmful Algal Blooms Data Set (available at: 
https:/ /data.ca. gov/datasct/ab6 72540-accd-42 fl -9b05-9aad3261"97 cc/resource/c61760be
b94 f-495e-aa9 1-2d8e6 f426c 11/download/fhab bloomreport.csv). 
Exhibit 2: DWR-81. SWRCB Written Testimony o f M ichael Bryan (available at: 
https://w,vw . ,vatcrboards .ca.uov/\vatcrri 2.hts/watcr issues/programs/bav del ta/cal i forn ia 
water fi x/exhibits/docs/pctitioncrs exhibit/dwr/D WR-81 .pd() . 
Exhibit 3: SWRCB Hearing Transcript. April 27. 201 7 (availab le at: 
https://w" w." atcrboards .ca.2.ov/watcrri ghts/watcr issues/programs/bay delta/cal i fornia 
watcrfix/docs/trans cri pts/20 17041 7 transcript. pd{). 
Exhibit 4: SJC-200 Errata. S WRCB Written Testimony of Michael Brett (available at: 
l1ttps://w,, w . ,, aterboards .ca.!!ov/watcrriehts/\\.atcr issucs/ programs/bav del ta/cal i forn ia 
wa1erfix/cxh ibits/docs/COSJ%1 0et%20al/S.I C 200.pdi) . 

Exhibit 5: Lehman. et al., impact of extreme wet and dry years on the persistence of 
Microcystic harmful algal blooms in San Francisco Esrua,y . Quaternary International 
(December 2, 20 19) (ava ilab le at : 
https://www.scicnccdircct.com/scicncc/articlc/ pi i/S I 040618219309036?via%3Dihub). 
Exhibit 6: SJC-4. SWRCB Written Testimony of Erik Ringelberg (available at: 
https://www.waterboards .ca.gov/watcrrights/waLcr issucs/pro!1.rams/bav del ta/california 
waterfix/exl1ibits/docs/COSJ%?0ct%20al/SJC 004.pdt). 

Exhibit 7: Gobler. Climate Change and Harmful Algal Blooms: Insights and 
perspectives, Harmful A lgae 9 1 (2020) (available a t: 
https://www .scienccdircct.com/scicnce/artick/ pii/S I 568988319302045). 
Exhibit 8: Ralston & Moore, Modeling harmfid algal blooms in a changing climate, 
Hann.fit! Algae 91 (2020) (avai lab le at: 
https://www.scicncccl ircct.com/scicncc/articlc/pi i/S 156898831930202 I ?via%3D ihub). 
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From: Sunshine 
To: DWR Delta Conveyance Scoping 
Cc: Nemeth, Karla@DWR 
Subject: Submission of comments for Delta Conveyance EIR/EIS 
Date: Friday, April 17, 2020 4:26:21 PM 
Attachments: shrDeltaConveyanceScoping.pdf 

Please accept the attached comments on the Delta Conveyance EIR/EIS planning process. 

Please confirm you received this email and the attached letter. 

Nicole S. Suard, Esq.  Managing Member, Snug Harbor Resorts, LLC 



         

 

 

  

 

      
 

 
  

   
 

    
 

ug Harbor Resorts, LLC 
3356 Snug Harbor Drive 

(On Ryer Island) 
Walnut Grove, CA 95690 

Phone: (916)775-1455 

Website: 
http://www.snugharbor.net 

Email: 
sunshine@snugharbor.net 

• 

Snug Harbor Resorts, LL 
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April 17, 2020 

DeltaConveyanceScoping@water.ca.gov 

Comments regarding preparation of EIR/EIS for proposed new Delta Conveyance 

Dear Governor Newsome and DWR Director Nemeth; 

This letter is written to comment on matters to be considered in the EIR/EIS for 
proposed “new” Delta Conveyance plan.  I have researched historic water conveyance 
plans of California, participated in water and environmental planning processes since 
2000, and have researched how other locations worldwide with insufficient water 
resources handle the local water needs.  Twenty years of research and documentation 
shows a concerning pattern of failure by DWR and its consultants to address even basic 
common sense topics in previous tunnel-conveyance planning processes.  Perhaps this 
latest planning process will be different. I am requesting that the following important 
topics be included in the EIR/EIS: 

1. Please Define the role of DWR  and DWR consultants.  Based upon DWR 
website, that agency is supposed to protect  drinking water quality for all 
Californians, not just counties and corporations that comprise the membership of 
State Water Contractors.  During the California Waterfix  hearings, DWR provided 
ample legal resources  to promote the desire of the State Water Contractors, and 
no legal resources to protect the needs and rights of Californians not included in 
the State Water Contractors sphere of service.  Funding for legal representation, 
computer  modelers, scientists and witnesses should be provided by the state to 
protect the interests of the rest of  DWR’s responsibility area. 

2. Please make sure that all reports, computer  modeling, maps and data are 
presented in human-readable format for persons who do not have special 
software programs or  expensive computers.  Please provide the baseline data for 
all computer modeling in a format  accessible to the general public.  As much as 
possible please provide the reports and data in the various languages most 
commonly utilized in the Delta region, so that all potentially affected local persons 
can be able to read and understand the DWR/SWC proposal and impacts. 

SHR Comments on NOP for EIR/EIS Delta Conveyance 2020  Page 1 of 4 
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3. Please provide easily comprehendible graphics which are correctly labeled for 
important data.  For example, for  each waterway in the Delta, baseline data and 
graphics should be provided which indicates  the minimum amount  of flow that  will 
continue in each of those waterways for every day of  the year, or at a minimum 
monthly.  Provide actual daily minimum flows, not averages.  There should be 
comparative data showing minimum flows year round prior to 1998 for an 
average flow year, compared t o the diversions that have been allowed the last 10 
to 15 years, compared to the proposed remainder flows under a new conveyance 
project. 

4. A stated goal of the latest version of DWR/SWC conveyance plan is  “To protect 
the ability of the SWP,  and potentially the CVP, to deliver water  when hydrologic 
conditions result in the availability of sufficient amounts,  consistent with the 
requirements of state and federal law, including the California and federal 
Endangered Species  Acts and Delta Reform Act,  as  well as the terms and 
conditions of water delivery contracts and other existing applicable agreements.” 
There should also be the stated goal of protection from  diversions  out of  the 
Sacramento River watershed and Delta when there continue to be clear  physical 
indicators of ongoing degradation of the surface water quality and drinking water 
quality in the Delta and Sacramento River Watershed area.   In order  to protect 
the drinking water quality and environmental and recreation assets of  the Delta, 
San Francisco Bay area and Sacramento River Watershed areas, accurate and 
consistent water accountant data must be compiled and available to everyone 
impacted by DWR decisions and diversions. 

5. To date, it  can be shown that there are insufficient functioning monitoring stations 
within the Delta and in many areas of the Sacramento River watershed to be able 
to provide accurate reporting of  current flows  and water quality.   The California 
Water Portfolio developed over the last year is a good effort but  for some  areas, 
like the Delta, outdated and  verifiably incorrect data was used regarding flows 
and diversions from  the Sacramento River watershed.   Based upon the declining 
condition of rivers and streams of  the Sacramento River watershed and the 
Delta, and the fact  that the Delta drinking water aquifer appears to be in the 
process of  active degradation due to a lack  of annual sufficient fresh water flows 
through the Delta waterways for at least the last 15 years, diversions into SWP 
existing conveyance and storage facilities should be immediately curtailed until 
the drinking water and surface water quality in the Delta recovers.  Prior to 
building any new conveyance facilities, as part of the required research and 
reports needed to validate modeling impacts assessments,  the state needs 
modern, accurate flow and water quality stations  to  be installed at several 
locations on each of the D elta waterways, to better  track flows, diversions and 
real time water quality of each of  the waterways.   Installation of the monitoring 
stations, reporting online and maintenance of the data and online resources 
should be done by an agency independent of influence by DWR/SWC; such as 
an agency or organization dedicated to protecting the water quality of  the entire 
Delta region and Sacramento River watershed. 

6. As reported by California’s Waterboard, many areas of  the Delta have 
hydrogeologically vulnerable drinking water aquifers. 

SHR Comments on NOP for EIR/EIS Delta Conveyance 2020  Page 2 of 4 



         

DCS552

https://www.waterboards.ca.gov/water_issues/programs/gama/docs/hva_map_ta 
ble.pdf    Screen print specific to the Delta area:   
https://www.snugharbor.net/images-
2019/delta/wellimpacts/hydraulicallyvulnerable2019-ryer.jpg     This means that  
actions to or on the surface water,  and drilling into Delta  soils connected to the 
drinking water aquifers, could destroy the water quality or substantially degrade 
the drinking water aquifer.  People living in the Delta, public drinking water  
systems all around the Delta, and cities and towns located in or around the Delta 
all rely on the drinking water aquifer.  During the Waterfix hearings, DWR/SWC  
ignored the existence of the dr inking water wells, public drinking water systems,  
towns and cities that could be negatively impacted by the continued excessive 
diversion of flows from  the Delta and Sacramento River watershed.  It amounts to 
a government taking of property  rights if DWR continues to promote actions that  
negatively impact the drinking water aquifer  of the Delta.   Impact assessment  
must include verifiable data assumptions upon modeling is based, realistic  
mitigations and funding source for those mitigations along with clearly stated 
process for access to real time mitigation action.   Per #3 above, adequate 
number of  surface and groundwater monitoring stations throughout the Delta and 
Sacramento River watershed must be installed and operational for  several years  
to create baseline data prior to commencement of any physical  construction work  
impacting soils or groundwater in the Delta.   Specific water quality constituents  
that must be addressed in any new conveyance proposal are increases in 
salinity, arsenic, mercury, nitrates and nitrites, pesticides, and toxins.  As natural  
fresh water flow decreases through the Delta, the water quality is degraded 
through lack of normal dilution, or degraded by soils disturbances such as boring 
of soils samples along the North Delta waterways for past studies.  

7. The ongoing excessive diversion of flows away from the Delta waterways is 
continuing to cause financial damage to the commercial and recreation industry 
of the Delta.  Excessive diversions are creating false “low tides” that leave very 
little fresh water flows in some Delta waterways, and strand boats in the mud at 
their docks.  Excessive diversions are causing an explosion of invasive water 
weeds in natural, historic waterways due to the low flows and higher water 
temperatures caused by insufficient freshwater outflows. Damage to boats, 
clogging of engines with mud or waterweeds, reduction of area recreation income 
due to the decline in fish species are all attributed directly to DWR  current 
excessive diversion of Sacramento River watershed and Delta flows.   DWR 
modeling during the Waterfix hearings did not appear to account for the many 
new or expanded diversions north of the Delta, and did not appear to account  for 
the 3500 cfs or more of diverted flows through the Folsom South Canal extension 
nor the numerous in-Delta intakes built in the last 10 years.  A complete 
assessment of Sacramento River current-as  built and future water  needs should 
be considered first before spending taxpayer dollars on planning and conveyance 
of flows that may never be available.  DWR should be required to provide 
accurate and verifiable computer modeling and mapping i ncluding all known 
diversions from the Sacramento River watershed prior to the flow entering the 

SHR Comments on NOP for EIR/EIS Delta Conveyance 2020  Page 3 of 4 



         

   

DCS552

North Delta area, as so much has changed in the last 15 years that previous  
computer baseline  modeling is now  obsolete.  

8. Transportation impacts for construction could result in even more economic 
damage to the Delta area recreation and agricultural resources.  I have reviewed 
the preliminary maps  and planning materials distributed by the DCA, and I do 
acknowledge that DWR planners seem to be trying to reduce impacts to Delta 
area roads by location the construction access road to the east, off  of highway  5. 
However, impacts to navigation from barge travel, and from blockage of 
Highways  12 and 160 from repeated bridge openings has not been resolved. 
Transportation impacts to the North Delta during the intake(s) construction 
timeframe has also not been adequately addressed. 

9. Of course,  you will have received comments regarding impacts to salmon, 
impacts to terrestrial environment, impacts on the lives of the residents, 
agriculture, wineries, entertainment venues and housing clusters in the Delta.  I 
will be watching and hoping that DWR will adequately  address all  impacts to the 
Delta area and Sacramento River Watershed, which would likely lead to the 
conclusion that  there have been excessive diversions from the Delta for at least 
15 years. 

Thank you for the opportunity to submit comments on the NOP for EIR/EIS for 
the latest Delta Conveyance proposal. 

Yours truly, 

Nicole S Suard, Esq. Managing Member, Snug Harbor Resorts, LLC 

SHR Comments on NOP for EIR/EIS Delta Conveyance 2020  Page 4 of 4 
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From: Judith Kirk 
To: DWR Delta Conveyance Scoping 
Subject: The Tunnel(s) 
Date: Thursday, April 16, 2020 12:14:48 PM 

RTD says it better than I can. I have supported them and the health of our Delta— the largest on the Pacific 
Coast, since the beginning of this disastrous tunnels project: 

Restore the Delta (RTD) advocates for local Delta stakeholders to ensure that they have a direct impact on 
water management decisions affecting the water quality and well-being of their communities, and water 
sustainability policies for all Californians. We work through public education and outreach so that all 
Californians recognize the Sacramento-San Joaquin Bay Delta as part of California’s natural heritage, 
deserving of restoration. We fight for a Delta whose waters are fishable, swimmable, drinkable, and 
farmable, supporting the health of the San Francisco Bay-Delta Estuary, and the ocean beyond. Our 
coalition envisions the Sacramento-San Joaquin Delta as a place where a vibrant local economy, tourism, 
recreation, farming, wildlife, and fisheries thrive as a result of resident efforts to protect our waterway 
commons. 
This letter conveys our comments on the Notice of Preparation (NOP) for the Delta Conveyance Project 
(DCP) issued January 15, 2020, by the California Department of Water Resources (DWR). This letter also 
seeks to put before you a few key questions and our discussion of them:With what water will future Delta 
tunnel and dams and reservoirs be able to operate?Will California’s key water agencies, yours among them, 
conduct thorough, factual, and honest outreach to all communities, especially environmental justice and 
disadvantaged communities in their service areas regarding the costs of proposed projects and water 
outcomes?With lengthy and costly construction logistics, have California’s key water agencies, yours 
among them, done the necessary “due diligence” studies to make fully informed decisions about a future 
Delta tunnel, dams, and reservoirs? Have these decisions been balanced with considerations for 
maintaining, retrofitting, repairing, and preserving existing water agencies’ infrastructure, especially 
any future repairs and changes needed at Oroville Dam? 

Judith Kirk 
272 Nevada St. 
Redwood City, CA 94062 
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From: Dennis Park 
To: DWR Delta Conveyance Scoping 
Subject: Too expensive 
Date: Monday, April 13, 2020 11:55:14 AM 

I know lots of palms have been greased pushing this tunnel plan down CA citizens’ throats; 
however, we (California state and its tax payers) are in much worse shape financially than ever 
as a result of the Covid-19 issue. CA never had adequate resources for such an expensive 
project but we are certainly in dire straits now.  You and I both know there are much cheaper, 
less disruptive solutions to Southern CAs water needs. 

First,  who is this project really for.  Citizens or a few rich fat cats.  Again, you know this is for 
the few politically connected. 

Second, proposals from covering the existing waterways to other reasonable proposals 
actually increase the acre-feet reaching our southern neighbors and at costs well less than 
10% of your proposal. 

Third, my personal solution is to leave the state.  2020 will be my last tax year contributing to 
your stupidity. 

Dennis Park 

5103 Cabrillo Pt. 

Discovery Bay, CA  94505 
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From: Jeff Sutton 
To: DWR Delta Conveyance Scoping; Jeffrey Sutton 
Subject: TCCA Delta Conveyance Project Scoping Comments 
Date: Friday, April 17, 2020 4:41:30 PM 

SCOPING COMMENTS FROM THE TEHAMA COLUSA CANAL AUTHORITY 

ON THE DELTA CONVEYANCE PROJECT 

Submitted by Jeffrey P. Sutton 

General Manager 

Tehama-Colusa Canal Authority 

PO Box 1025 

Willows, CA 95988 

jsutton@tccanal.com 

(530) 934-2125 

To the CA Department of Water Resources, the Delta Conveyance Project, and the Participants in the 
Delta Conveyance Project: 

RE:  Tehama-Colusa Canal Authority Scoping Comments re Delta Conveyance 

On behalf of the Tehama-Colusa Canal Authority (TCCA) and its 17 member agencies made up of CVP 
Water Service Contractors, I hereby provide the following Scoping Comments on the Delta Conveyance 
Project. 

The TCCA is a Joint Powers Authority comprised of 17 Water Districts who hold Central Valley Project 
water service contracts for irrigation water with United States Bureau of Reclamation. The TCCA service 
area spans four counties (Tehama, Glenn, Colusa, and Yolo) along the west side of the Sacramento 
Valley, providing irrigation water to 150,000 acres of prime farmland that produces a variety of permanent 
and annual crops. TCCA operates and maintains the 140 mile Tehama-Colusa and Corning canals 
irrigation water supply systems, the Red Bluff Fish Passage Improvement Project, and associated works. 

I provide these very brief comments in effort to communicate our overarching and foundational concerns 
related to potential impacts associated with this Project.  We are hopeful that the Project proponents will 
look to improve on the past unsuccessful efforts on this Project, and instead attempt to address the 
shortcomings and concerns of stakeholders and potentially affected parties upfront to shape this effort in 
way that could garner broader support.  Such an effort will require early and often opportunities to review 
detailed plans and operations during the development phase of this effort to achieve that goal. 

TCCA strongly feels that a robust and detailed proposed operational plan is an absolute requirement in 
the development of this Project, thereby allowing concerned stakeholders to analyze and assess the 
potential impacts, benefits, and details associated with this Project and how it will operate.  Further, 
TCCA hereby requests that this project be developed and designed in a manner that avoids redirected 
negative impacts to the CVP, the Sacramento Valley, and the TCCA Water Districts, such impacts of 
concern include the following: financial impacts, regulatory impacts, operational impacts, upstream 

mailto:jsutton@tccanal.com
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storage impacts, environmental impacts, water supply impacts, and water delivery impacts. 

TCCA appreciates the opportunity to submit these comments, and stands prepared to work with DWR 
and the Project Proponents to engage and participate in this effort to work to shape a Project that 
addresses these concerns. 

Respectfully Submitted, 

Jeffrey P. Sutton 

TCCA General Manager 
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From: TIM MCCABE 
To: DWR Delta Conveyance Scoping 
Subject: Stop the tunnel 
Date: Wednesday, April 15, 2020 11:34:32 AM 

We should put a desalination plant in L.A. using the off shore platforms that will never 
be used to pump oil.  These are useless platforms that are not being used. 
Please consider the cost difference the tunnel project is supposed to cost 12 billion 
dollars,  In reality the projected cost is 70 Billion dollars.  Who will be on the hook for 
this. Let L.A. support themselves. 
Lets stop the Metropolatin Water Dist. It is against the law for one community L.A. to 
devastate our community for there benefit. 

Tim McCabe 



 

 

  

 

 

  
 

DCS558 

From: Ed Schnee 
To: DWR Delta Conveyance Scoping 
Subject: Stop the Tunnels and Central Corridor 
Date: Friday, April 17, 2020 1:38:42 PM 

Department of Water Resources 
Attn: Renee Rodriguez 
P.O. Box 942836 
Sacramento, CA 94236 
Email: DeltaConveyanceScoping@water.ca.gov 

I am writing today to express my opposition to the proposed Central Corridor. 
My reasons for this are as follows. 

First, the long term effects of removing water north of the Delta instead of 
allowing it to flow through the Delta will be hugely problematic to the 
environment and wildlife. We already suffer from algal blooms due to low flow 
rates that will worsen if water is removed before flowing through the Delta. 

Secondly, it will result in huge economic losses, if not bankruptcy, to boating 
communities, marinas, and boating-based mom & pop businesses due to noise 
and construction through the middle of the favorite boating waterways and 
anchorages. 

Thirdly, the gridlock that will occur on Highway 4 along with the damage due to 
construction traffic will cause major, ongoing disruptions to the lives of the 
residents living in the Delta. 

Finally, Delta farmers will also have their livelihoods negatively affected. 

Please do not move forward with this plan. 

Sincerely, 

Edward A Schnee 
5443 Drakes Ct 
Discovery Bay, CA 94505 
easchnee@yahoo.com 

mailto:DeltaConveyanceScoping@water.ca.gov
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From: Richard Stinson 
To: DWR Delta Conveyance Scoping 
Cc: Jean Okuye 
Subject: Stinson - DeltaConveyanceScoping 
Date: Friday, April 17, 2020 2:53:32 PM 

Friday, April 17, 2020, 2:55 pm 

To Whom It May Concern, 

I understand that the Delta Conveyance Scoping Project is suppose to end today, but I would 
like to request that it be extended until after this novel coronavirus pandemic has impacted 
the Delta community. I am sure you will agree that more people need to learn about the 
proposal to build the Delta Tunnel and have a voice in the matter. 

I am the pastor of a church that has many small farmers in the congregation who will be 
negatively effected by the water issues of this tunnel project. I am also concerned about 
about the effect this project will have on our current ecological balance. I hope and pray that 
your guiding principle is not just profit for a select group of people when so many people will 
be hurt by this project for years to come. 

Sincerely, 
Rev. Dr. Richard Stinson 

Livingston United Methodist Church 
11695 Olive Ave. 
Livingston, California 95334 
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From: Emily Pappalardo 
To: DWR Delta Conveyance Scoping 
Cc: Dad 
Subject: Steamboat Resort Delta Conveyance Project NOP Comments 
Date: Friday, April 17, 2020 4:50:10 PM 
Attachments: Steamboat Resort Delta Conveyance Project - NOP.pdf 

Dear Ms. Rodriguez, 

Please find the comments for the Delta Conveyance Project Notice of Preparation on behalf of Steamboat Resort. 

Thank you for your consideration and inclusion into the CEQA process. 

Emily Pappalardo 
Steamboat Resort 
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Steamboat Resort 
12540 Grand Island Road 
Walnut Grove, CA 95690 

Re: Delta Conveyance Project - NOP 

April 17, 2020 

Steamboat Resort submits the following comments about environmental and 
development concerns: 

For the last 30 years, Steamboat Resort is a family owned and operated private 
boat club.  The resort has essentially had the same tenants for a large portion of those 
years.  This resort community is like an extended family. This spot in the Delta is a 
special place for all who visit due to its tranquility and proximity to some of the best water 
for skiing and wakeboarding in California. It is located on Steamboat Slough, on the 
north end of Grand Island approximately 2-miles south of the southern most intake. 

The first and most important aspect about the conveyance is where and why. 
What is the goal and the purpose for the project and what are some of the alternatives to 
meet those goals. Until we can address what is the best place for this project, how can 
you determine the environmental impact? It appears the project contemplated is the 
same old plan that is disastrous for the Delta, the agriculture and the businesses here 
including our resort business. I have lived here for 30 years and raised my family here. I 
have put back into the property more than $1 million dollars. I have had to restore the 
road bank, put in retaining walls, install a new electrical system and replace nearly my 
entire dock. As a result of a great effort on the part of me and my family; it took nearly 
twenty years to fill our dock. This is not a business that thrives on large or even 
moderate margins. Any elongated disruption to our guests due to the noise and traffic 
from tunnel construction will have a direct and devastating impact on the business’ ability 
to survive for future generations to enjoy. 

The Department of Water Resources (DWR) seems fixated on placing the 
diversion in the middle of the Delta, but why? I have heard nothing on how they arrived 
at that conclusion. What I have heard from countless meetings over the tunnels, is that 
the impact will essentially shut down nearly all the businesses in the Delta, including all 
boating, all recreation and debilitate the richest farmland to ship water to other farming 
areas with questionable soils. We have the best and the brightest and this is their plan? I 
have heard the water project problem has been going on for more than 80 years. For the 
last 14 or more years, we have this fixation on the same intake locations, on the east 
side of the Sacramento River between the towns of Courtland and Clarksburg. The 
project is so massive that the number of trucks and barges necessary will cause 
impossible traffic and congestion problems throughout the Delta. 

More importantly, I don’t ever recall a discussion or outreach about why these 
intake locations were selected over other locations throughout the Delta.  Has the DWR 
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 1. The levee system. The ability to address the stability of the levee system  and  
the dangers of a significant seismic event. While  the construction impacts will be 
extensive; what about the operational impacts and the need to address existing 
conditions within the Delta; like the conditions of the levees within the system.   The 
levees are a critical part of current and future water supply with or without the proposed  
project.  A levee failure has caused   a disruption in water supply in 48 years, since the 
beginning of the Delt a Levee Subventions program.   This program wasn’t fully funded 
until the  early 1980’s but overtime and on a  limited budget of $10 to $15 million per year, 
the system has undergone significant improvements and proven its reliability.  The cost 
of bringing the levees up to a seismic standard should be evaluated as an alternative to 
the tunnel.   
 
 2. Water Quality. There are seepage and salinity issues  and the  effects on 
pumping for Delta farmers and agriculture users. Modeling should be performed and 
independently evaluated to determine the impacts of sea-level rise throughout the Delta 
to determine if placement  of the intakes in the North Delta  is the only option  to get fresh 
water.   Studies exist  that show with  climate change, the amount of outflow from wetter 
storm events will outweigh any impacts to salinity in the Delta from sea-level rise.  
 
 3. The North Delta Water Agency  contract restrictions and protections need to 
be addressed  and upheld.   The lack of actual operational criteria as a part of the EIR  
process is concerning and undermining this vital contract to uphold Delta agriculture.   
This EIR is incomplete if we are unable to evaluate final operational criteria impacts.  
 
 4.  Dewatering  for construction of the intakes and tunnel is a particular concern for 
our operations as a resort.   The resort is approximately 2 miles from the southernmost 
intake and is directly adjacent t o Steamboat Slough.   Any impacts from the dewatering 
that must occur to construct the intakes need to be fully evaluated.  The cone of 
depression from such activities must be independently analyzed.   We will be monitoring 
the level and quality of our well before this project begins construction and will hold the   
proponents of this project liable for any adverse impacts to our water supply or quality as  
a result of construction and operation .  Furthermore, any impacts caused on the 
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driven on the levee roads? Have they not noticed how narrow they are? Have they tried 
to cross a bridge when a large truck is coming from the other end? I live on the water, I 
have watched millions and millions of gallons of water go by, year in and year out.  We 
have a water problem. But, the answer is not a conveyance system that doesn’t produce 
an extra drop of water as proposed. Don’t you think there should be some way of storing 
the water in the plan? Why is it a Delta Conveyance? Why isn’t it a California Water 
Plan? How myopic. The Sacramento River is a long river. There must be a location from 
which you can build tunnels and intakes with less impact and where it is easier to deliver 
construction materials to. Where is the debate on alternatives? In 80 years since the 
inception of the State Water Project, things have changed. 

Where is the discussion about what is the most cost-effective way to convey or 
store water? I hear about desalinization; salt water barriers; coffer dams; sea level rise; 
and the use of the deep water channel. Where is the cost evaluation of all of the possible 
alternatives? There are a number of related issues that must be evaluated by cost and 
feasibility as part of this study: 
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waterway will be closely monitored before a nd during construction as well as once   
operations begin. These will be considered direct impacts  of the project and must be 
mitigated.    
 
 5. Noise  will directly impact our business.  The resort is a place where our guests  
come to get away from the noise and congestion of urban areas.  They are likely to stop 
coming noise impacts from construction of the intakes a nd vehicle traffic, especially if it 
ensues every   day  for 10 or more years.   Our business will be shut down.  This is a  
special place to many who have come here since they were children, and it will be 
unlivable.  There is likely no mitigation for this but some sort of mitigation must be  
worked into the project as this will be a direct impact of construction. Furthermore, there 
is discussion of using a vibratory hammer to drive piling and keep the noise levels down. 
 From my experience  with docks, a vibratory hammer will not drive piling into rip rap 
which is at the base of  the levee system along the Sacramento River.  An impact 
hammer will have to be used and this noise levels will be unbearable to all visitors within 
the Delta, as well as to the fish that should be protected during construction of this 
project.  
 
 6. The most important to me as a resort owner is the traffic  and transportation  
problem  through the Delta. All of my boat tenants come from out of the area; from the 
Bay Area; Marin County, and Central California. They come long distances to avoid and  
escape the very traffic and congestion that will occur here. Well, they won’t come here  if 
they have to spend hours in traffic to do so.  This is supposed to be a place to relax.  
There are traffic issues from the construction on Interstate 5. We are already    
experiencing significant traffic  problems in the Delta with commuters using Delta road 
ways to go around the traffic on I-5. It is already happening and observable.   Road 
related deaths in the Delta are on the rise. And, the traffic issues related to the project  
will not only affect the Delta, but Elk Grove, South Sacramento, Galt and all surrounding 
communities, whose surface roads will also be used to avoid the traffic and commuter 
problems related to the project . Past studies of this project show the traffic impacts of   
construction  on I-5 exceed the level of service at the peak commute times northbound 
and southbound out of Elk Grove.  People in Elk Grove will not be able to get  to  and from  
work in any reasonable amount of time.    Jobs and lives will be negatively impacted for 
very large community of people  and must be mitigated.  We also need to address 
emergency response times and the need to protect people’s safety and health problems  
with  local providers due to increased traffic.  
 

I also support the idea of intakes at Sherman Island and Congressman 
Garamendi’s plan of intakes near the Sacramento Deep Water Ship Channel. We should 
seriously consider other options than to utterly destroy prime farmland, a unique 
agriculture community comprised of family owned farms and the irreplaceable Delta 
Legacy communities. Instead, at least $250 million dollars has already been spent on an 
incredibly contentious project that will ruin the lives of those in the Delta and only provide 
a small benefit to the project proponents. $250 million could have been put to a more 
beneficial use of maintaining and improving the current conveyance system. 

Sincerely, 
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Bradford D. Pappalardo, Resident and Property Owner 
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From: Riddle, Diane@Waterboards 
To: DWR Delta Conveyance Scoping; Buckman, Carolyn@DWR; Lin, Hong@DWR; Bogdan, Kenneth M.@DWR 
Cc: Pulupa, Patrick@Waterboards; Hensley, Jordan@Waterboards; Buckman, Michael@Waterboards; Jin, 

Hwaseong@Waterboards; Mitterhofer, Conny@Waterboards; Heinrich, Dana@Waterboards; Ekdahl, 
Erik@Waterboards; Oppenheimer, Eric@Waterboards; Sobeck, Eileen@Waterboards 

Subject: State Water Board Delta Conveyance Project NOP comments 
Date: Wednesday, April 15, 2020 6:14:54 PM 
Attachments: image001.jpg 

4-15-20 Delta Conveyance NOP Comments.pdf  

Please attached comments from the State Water Board on the Delta Conveyance Notice of 
Preparation.  Please contact me at diane.riddle@waterboards.ca.gov if you have any questions or 
would like to discuss. 

Thank-you, 
Diane 

DIANE RIDDLE, ASSISTANT DEPUTY DIRECTOR BAY-DELTA 
AND HEARINGS BRANCH 
STATE WATER RESOURCES  CONTROL BOARD DIVISION  OF 
WATER RIGHTS 
1001 I S TREET, 14TH  FLOOR 
SACRAMENTO, CA 95814-2828 
 PHONE: 916.341.5297 
diane.riddle@waterboards.ca.gov 



 

E. J OAQUI N E SQUIVEL , CHAIR I E ILEEN S OBECK, EXECUTIVE DIRECTOR 

1001 I Street, Sacrament o, CA 95814 I Mailing Address: P.O. Box 100, Sacramento, CA 9581 2-0100 I www.waterboards.ca.gov 
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State Water Resources Control Board  

 
 
TO:  Renee Rodriguez  

Department of Water Resources  
 
VIA ELECTRONIC MAIL   
DeltaConveyanceScoping@water.ca.gov  

 
ORIGINAL  SIGNED BY  

FROM:  Diane Riddle  
Assistant Deputy Director  
DIVISION  OF WATER RIGHTS  
 

DATE:  April 15, 2020  
 

SUBJECT:  COMMENTS ON NOTICE OF PREPARATION OF ENVIRONMENTAL  
IMPACT REPORT FOR THE DELTA CONVEYANCE PROJECT  

This memorandum responds to the California Department of Water Resources’ (DWR) 
January 15, 2020 Notice of Preparation (NOP) for an Environmental Impact Report 
(EIR) for the Delta Conveyance Project, which may include the preparation of an 
environmental impact statement (EIS). The State Water Resources Control Board 
(State Water Board) and Central Valley Regional Water Quality Control Board 
(collectively Water Boards) appreciate the opportunity to comment and contribute 
information regarding the potential environmental impacts, mitigation measures, and 
alternatives to be addressed in the EIR/EIS for the Delta Conveyance Project (Project). 

General Comments 

The mission of the Water Boards is to preserve, enhance, and restore the quality of 
California’s water resources and drinking water for the protection of the environment, 
public health, and all beneficial uses, and to ensure proper water resource allocation 
and efficient use, for the benefit of present and future generations. The State Water 
Board administers water rights in California, including those of the State Water Project 
(SWP) and Central Valley Project (CVP). The State and Regional Water Boards also 
have primary authority over the protection of the State’s water quality and drinking 
water. To protect water quality, the State and Regional Water Boards develop water 
quality control plans that identify beneficial uses of water, water quality objectives to 
protect those beneficial uses, and a program of implementation to achieve the 
objectives, as well as monitoring, special studies, and reporting requirements. These 
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water quality control plans include the State Water Board’s Water Quality Control Plan 
for the San Francisco Bay/Sacramento-San Joaquin Delta Estuary (Bay-Delta Plan) and 
the Central Valley and San Francisco Bay Regional Water Boards’ water quality control 
plans for the Central Valley and San Francisco Bay. 

The  Water Boards will have  discretionary approvals over water right and water  quality 
aspects of the  Project  and  are responsible agencies for the Project pursuant to  the  
California  Environmental Quality Act (CEQA).  As responsible  agencies under CEQA, 
the  Water Boards must review and consider the environmental effects of the  Project 
identified in the  EIR that are within their purview and reach their own conclusions on  
whether and how to  approve the  Project. (Cal. Code  Regs., tit. 14, §  15096, subd. (a).)   
Specifically, activities that may require  approval by the  Water Boards  include changes  
to the SWP’s and  potentially the  CVP’s points of diversion of water and  to other 
provisions of  their water rights,  water quality  certifications pursuant to Clean Water Act 
section  401,1  National Pollutant Discharge Elimination  System Permits  (NPDES),2  and  
potentially other water quality approvals  such  as a Construction Storm  Water General 
Permit,3  an  Industrial Storm  Water General Permit,4  Waste Discharge  Requirements,5  
and  a  Dewatering  Permit.6    

Project Description 

The EIR should include a clear project description in order to allow for a full project level 
evaluation of the potential environmental impacts of the proposed project.  The EIR 
should specifically include proposed operating rules for the Project, including diversion 
limitations; criteria for operating the new facility in conjunction with other SWP, and as 
applicable CVP facilities, including Delta export facilities and reservoirs; bypass flow 

1  If the  Project will  involve the discharge of dredged or fill  material in navigable waters or wetlands, a 
permit pursuant to Section 404 of the Clean Water  Act may be needed from the United States  Army  
Corps of  Engineers (USACE).  If an USACE  permit is required for this project due to the disturbance of 
waters of the United  States (such as streams and wetlands), then a Water Quality Certification  must be 
obtained  from the State Water Board.  
2  If the proposed  project includes construction  dewatering and  it is  necessary to discharge the  
groundwater to waters of  the United States, the proposed project will require  coverage under a NPDES  
permit.  If the  proposed  project discharges waste that  could affect the quality of surface  waters of the 
State, other than into a community sewer system, the proposed project will require coverage under a 
NPDES  permit.  
3  Dischargers whose project disturbs  one  or more acres of soil or where projects disturb less than  one  
acre but are part of a larger common plan of  development  that in total disturbs one or more acres, are 
required to obtain coverage under the General  Permit for Storm Water Discharges Associated with 
Construction  Activities (Construction General  Permit), Construction General Permit Order No. 2009-009-
DWQ.  
4  Storm water discharges associated with industrial sites must comply with the regulations contained in 
the Industrial  Storm Water  General Permit Order No. 2014-0057-DWQ.   
5  If USACE  determines that only non-jurisdictional waters of the State  (i.e., “non-federal” waters of  the  
State) are present in the  proposed project area, the proposed project may  require a Waste Discharge  
Requirement permit to be  issued by  the  Central Valley  Regional  Water  Quality Control  Board.   
6  If the proposed  project includes construction  or groundwater dewatering  to be discharged to land, the 
proponent may apply for coverage under State Water Board General  Water Quality Order (Low Risk  
General Order) 2003-0003  or the Central  Valley  Regional  Water Quality  Control  Board’s  Waiver of Report  
of Waste Discharge  and Waste Discharge Requirements (Low Risk Waiver) R5-2013-0145.    
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criteria; Delta outflow criteria; export to Delta inflow criteria; provisions for meeting 
existing water quality and flow requirements; and any other operating rules.  The EIR 
should clearly identify and differentiate between existing regulatory criteria, proposed 
operating criteria, and modeling assumptions in a summary table or other easily 
identifiable format.  Each regulatory criterion, operating criterion, or modeling 
assumption should be clearly explained and justified. Where flexibility is proposed, a 
range of potential operations should be evaluated from least to most restrictive. For 
example, given the uncertainty concerning CVP participation, the EIR should evaluate a 
range of possible scenarios, including no CVP participation, partial CVP participation, 
and maximum CVP participation. 

Any operating scenarios that are developed for the Project should adhere to all of the 
requirements currently in place under D-1641. One current D-1641 requirement is the 
Delta Export to Inflow (E:I ratio), which establishes a maximum percentage of the total 
Delta inflow that may be exported. The Delta E:I ratio is one of the water quality 
objectives for fish and wildlife beneficial uses (Table 3 of the Bay-Delta Plan) that was 
implemented pursuant to D-1641.  Both D-1641 and the Bay-Delta Plan specify how the 
Delta E:I ratio is to be calculated. In the BDCP/WaterFix Final EIR/EIS (2016), 
however, the calculation was modified by using a Delta inflow measurement location 
below the North Delta Facilities and excluding water diversions from the North Delta 
Facilities as a part of the total Delta export for purposes of calculating the E:I ratio.  Any 
such changes in water quality objectives and subsequent operational criteria would 
require an amendment to the Bay-Delta Plan, and therefore all operating scenarios 
evaluated in the EIR should assume that the existing Delta E:I ratio, as well as other 
Bay-Delta Plan water quality objectives, would apply. 

DWR and Reclamation have pending petitions to extend the deadlines, which have 
expired, to maximize the beneficial use of water under their water right permits for the 
SWP and CVP, respectively.  These petitions have been noticed and protested, but the 
Division of Water Rights has not processed them further due to a lack of environmental 
documentation. DWR and Reclamation may also wish to amend the petitions (the DWR 
petition only requests a time extension until 2015), which would require that the petitions 
be re-noticed. Although these petitions can be processed separately from a water right 
change petition for the Delta Conveyance Project, the EIR for the Delta Conveyance 
Project should address how the approval or disapproval of time extension petitions 
would relate to SWP and CVP operations with the new conveyance facilities. 
Specifically, the analysis of SWP and CVP operations in the EIR should be consistent 
with the fact that, absent State Water Board approval of time extension petitions, SWP 
and CVP exports, with or without approval of the new proposed points of diversion, are 
limited to the maximum amount of water put to beneficial use before the deadlines to 
maximize use contained in the permits. (See Wat. Code, §§ 1397, 1610.5; Cal. Code 
Regs., tit. 23, § 844.) 

Baseline Conditions 

The EIR should evaluate the effects of the Project with the Department of Fish and 
Wildlife’s Incidental Take Permit (ITP) and with and without recent (2019) changes to 
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U.S.  Fish and  Wildlife  Service (FWS) and National Marine and Fisheries Service  
(NMFS) Biological Opinions (BiOps) for the  long-term operations of the  CVP  and SWP.   
It is important to understand the effects of the changes  from the 2019 BiOps  in  
combination  with  the proposed project because the  State  has filed suit on the  2019  
BiOps  which  may result in modifications or invalidations  of the BiOps.   In  addition, these  
changes were made  very recently so are not well understood.  These changes could  
also have  large effects  on export operations and Delta hydrodynamics  as well  as 
aquatic species (Reclamation’s EIS identifies that the 2019  BiOp changes could result 
in increases in exports of up to  600 thousand  acre-feet  per year on average  given  
existing infrastructure).   These effects in combination with  the  effects of and  the Project  
should be  evaluated and disclosed.    

Effects of Climate Change 

The  EIR should include  analyses of the  Project with appropriate assumptions  based  on  
the latest science  for expected climate change  effects upon  initial operations and  other 
relevant time periods in the life  of the  Project.   The  analyses should be presented in a  
manner that allows for the  effects of the  Project to  be  discernable from the effects of  
climate change.  Scientific studies7  have suggested that climate change  will  bring  
changes in  precipitation patterns (from  more  snow to more rain), higher temperatures, 
vegetation expansion, and longer growing seasons, which would result in  warmer water 
temperatures  and  lower annual streamflows  than  the current conditions.  Previously,  the  
EIR/EIS for BDCP/WaterFix  included  climate  change scenario  Q5 (BDCP/WaterFix  
Final EIR/EIS, Appendix 5A Section D: Additional Modeling Information), which  
forecasted slightly wetter and warmer conditions than current conditions.  However, 
precipitation variation  and  temperature rise may be  much  more  severe than the  Q5  
scenario.  The EIR should consider climate change scenarios with warmer and  drier 
conditions (with drought sequences similar to those that were experienced from 2012-
2016).  In addition, the  EIR should evaluate  possible sea level rise scenarios.  The sea-
level rise assessment reported by the Working Group of the  California Ocean Protection  
Council Science Advisory Team (OPC-SAT)  8  suggested the  median  sea-level rise at 
the Golden Gate would be  0.9  feet  (ft)  by 2050.  The report also suggests that there is a  
1-in-20 chance (5% probability) that sea-level rise  will  exceed  1.4 ft by 2050  with the  
possibility for more severe sea level rise  by 2100  of 1.6  ft to 10 ft.  

Project Alternatives and Operating Scenarios 

The EIR should include a reasonable range of conveyance and operational alternatives. 
Sizing and alignments for the conveyance facility should be considered that avoid, 

7 Berghuijs, W. R., R. A. Woods, and M. Hrachowitz. 2014. A precipitation shift from snow towards rain leads to a 
decrease in streamflow. Nature Climate Change 4: 583-586. doi:10.1038/nclimate2246. 

Goulden, M. L., and R. C. Bales. 2014. Mountain runoff vulnerability to increased evapotranspiration with vegetation 
expansion. PNAS 111: 14071-14075. 

Milly, P. C. D., and K. A. Dunne. 2020. Colorado River flow dwindles as warming-driven loss of reflective snow 
energizes evaporation. Science. DOI: 10.1126/science.aay9187. 

8 Griggs, G., J. Árvai, D. Cayan, R. DeConto, J. Fox, H. A. Fricker, R. E. Kopp, C. Tebaldi, and E. A. Whiteman 
(California Ocean Protection Council Science Advisory Team Working Group). 2017. Rising Seas in California: 
An Update on Sea-Level Rise Science. California Ocean Science Trust, April 2017. 
http://www.opc.ca.gov/webmaster/ftp/pdf/docs/rising-seas-in-california-an-update-on-sea-level-rise-science.pdf. 
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minimize, and/or mitigate construction and siting related impacts and impacts to other 
legal users of water.  Operating scenarios should be considered that improve conditions 
for native fish species that are currently in poor condition by improving Delta outflows, 
reducing entrainment and impingement related effects of SWP (and possibly CVP) 
diversions, improving cold water management, and other measures without redirected 
impacts to native fish species. Specifically, the EIR should evaluate a scenario that is 
consistent with the State Water Board’s efforts to update the Bay-Delta Plan to improve 
protections for native fish species.  In 2018, the State Water Board updated the Lower 
San Joaquin River Flow objectives in the Bay-Delta Plan and released a Framework9 for 
potential updates to Sacramento River and Delta inflow and outflow, interior Delta flow, 
and cold water habitat objectives included in the plan based on science summarized in 
the State Water Board’s Scientific Basis Report.10 In addition, efforts are currently 
underway to develop proposed voluntary agreements that could be in effect for 15 years 
or longer if approved as a method to update/implement the Bay-Delta Plan. State 
Water Board staff is available to assist with the development of scenarios that serve this 
purpose. 

Impact Assessment 

Aquatic Ecosystems 

The Project proposes additional hydromodifications to the Sacramento-San Joaquin 
Delta with construction and operation of two, new, additional points of water diversion 
and a tunnel to convey water from the northern Delta to the SWP pumping plant, and 
potentially the CVP pumping plant, in the southern Delta. The new points of diversion 
are proposed to be located on the banks of the Sacramento River in the northern Delta 
with a maximum diversion capacity of 3,000 cubic feet per second (cfs) each, 6,000 cfs 
combined. Currently, the SWP diverts water from the southern Delta at the SWP Banks 
Pumping Plant. The combined capacity of the CVP and SWP south Delta pumping 
plants is about 15,000 cfs, with median and maximum daily combined diversions of 
6,854 and 13,720 cfs, respectively, since water year 2000 (Dayflow). The maximum, 
combined diversion capacity of the new proposed intakes (6,000 cfs) is about forty 
percent of the maximum diversion capacity of the existing southern Delta intakes 
(15,000 cfs). DWR refers to the operation of the new intake facilities and conveyance to 
the south Delta in combination with the existing diversion facilities as “dual 
conveyance.” 

The Bay‐Delta ecosystem and freshwater ecosystems in tributary watersheds are in a 
state of prolonged decline. Fish species in the Bay-Delta have continued to experience 
precipitous declines in recent years. In the early 2000s, scientists noted a steep and 
lasting decline in population abundance of several native estuarine fish species, which 

9  The Framework  can  be found at: 
https://www.waterboards.ca.gov/waterrights/water_issues/programs/bay_delta/docs/sed/sac_delta_frame 
work_070618%20.pdf  
10  The  Scientific Basis Report can be found at:  
https://www.waterboards.ca.gov/water_issues/programs/peer_review/docs/scientific_basis_phase_ii/2017 
10_bdphaseII_sciencereport.pdf.  
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continued and worsened during the sustained drought during 2012-2016. 
Simultaneously, natural production of all runs of Central Valley Chinook salmon and 
steelhead remains near all‐time low levels. 

Changes in land use due to agricultural practices, urbanization, and flood control 
combined with substantial and widespread water infrastructure development, including 
the construction and operation of the SWP and CVP, have been accompanied by 
significant declines in nearly all species of native fish. The SWP and CVP facilities are 
the largest contributors to hydromodification in the freshwater and estuarine ecosystems 
of the San Francisco Bay-Delta estuary and freshwater tributary watersheds. 
Modification to the volume, pattern, and timing of flows caused by the dams, water 
diversions, canals, and related operation of the CVP and SWP have contributed to 
declining fish populations, contraction of the freshwater and estuarine habitats and food 
webs, and persistently poor aquatic ecosystem conditions. 

The new conveyance facility and dual conveyance operations of the Project have the 
potential to reduce the impacts of the SWP (and possibly the CVP) on aquatic 
resources by reducing entrainment at the southern Delta export facilities, reducing 
reverse flows in the southern Delta, and allowing more water to be exported during high 
flow conditions when aquatic resources are less likely to be adversely affected. If not 
appropriately conditioned, however, the Project also has the potential to adversely affect 
aquatic resources by modifying the timing, volume, and duration of freshwater flows and 
tidal energy that influence the amount of aquatic habitat and water quality habitat 
conditions such as freshwater flow, salinity, dissolved oxygen, turbidity, and 
temperature. In particular, adding new water diversion facilities closer to the major 
migratory routes of vulnerable fish populations, such as Sacramento River Chinook 
salmon (all runs), has the potential to expose these species to greater risks and impacts 
as compared to current conditions. Sacramento River Chinook salmon, sturgeon, and 
other species such as Sacramento splittail are not currently exposed at close proximity 
to diversion facilities of the proposed size and capacity of the new intakes, which may 
modify flow signals and impact habitat characteristics.  As stated above, the new intake 
facilities may reduce some adverse effects of the existing southern Delta pumps on 
Sacramento and San Joaquin River Chinook salmon and steelhead; however, the new 
north Delta facilities will introduce new entrainment and impingement risks. 

The EIR should evaluate multiple fish species and communities to determine if there are 
potentially significant environmental effects to aquatic resources that could be caused 
by the Project and propose appropriate mitigation or avoidance measures.  
Specifically, the EIR should evaluate the timing and volume of flows in the tributaries 
and Delta outflows, potential for entrainment and impingement at new north Delta 
intakes as well as existing south Delta intakes, temperature effects, and impacts of 
reverse flows near the new intakes and in the interior Delta caused by the new and 
existing diversion facilities. 

The following list includes fish species that should be evaluated in the EIR at the life-
stage and population level to determine the potential for the Project to cause significant 
environmental effects and appropriate avoidance and mitigation measures.  
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•  CESA and  ESA  Endangered  Sacramento River winter-run Chinook salmon  
(Oncorhynchus tshawytscha),  

•  CESA and  ESA Threatened Central Valley spring-run Chinook salmon  
(0.  tshawytscha),  

•  ESA Threatened Central Valley Distinct Population  Segment (DSP) steelhead  
(0.  mykiss),  

•  ESA Threatened  Green Sturgeon southern DPS  (Acipenser medirostris), and 
White Sturgeon (Acipenser transmontanus)  

•  ESA Endangered  Killer whale Southern Resident DSP (Orcinus area)  
•  ESA Threatened Delta smelt (Hypomesus transpacificus)  
•  CESA Threatened Longfin smelt (Spirinchus thaleichthys)  
•  Sacramento splittail (Pogonichthys macrolepidotus)  
•  Starry flounder (Platichthys stellatus)  
•  California Bay shrimp (Crangon franciscorum)  
•  Zooplankton (Neomysis mercedis, Eurytemora affinis, and  Pseudodiaptomus  

forbesi)  
•  Non-native species: American shad (Alosa sapidissima), Striped bass (Morone  

saxatilis), Largemouth  bass (Micropterus salmoides), and other ecological and  
fishery species of concern  

Potential ecological effects to fish populations and the lower food web (e.g., 
phytoplankton and zooplankton biomass and flux) should also be summarized and 
presented in the EIR using methods that clearly identify and isolate the effects of 
alternatives and the baseline condition so that they can be easily compared. Finally, the 
EIR should define specific operating criteria and mitigation measures to avoid or reduce 
impacts to fish populations and aquatic resources.  

Population Level Effects 

The EIR should include an assessment of the effects of the Project alternatives and 
operating scenarios on populations of fish and aquatic species. Previously, the EIR/EIS 
for the BDCP/WaterFix assessed the impacts of that project on aquatic species at a 
regional or division scale and a single action or component of that project on a specific 
life stage(s).  For example, the BDCP/WaterFix EIR/EIS analyzed the following impacts 
of WaterFix Project operations to winter-run Chinook salmon separately for each life 
state: spawning and egg incubation, juvenile rearing habitat, juvenile emigration, 
juvenile entrainments, and adult migration conditions that would occur at different 
locations and attributable to different project components (e.g., upper Sacramento 
River, upstream of the Delta, through-Delta, south Delta water export facilities, the 
proposed north Delta intake facilities, and predation impacts). (BDCP/WaterFix Final 
EIR/EIS, Chapter 11 Fish Aquatic Resources.)  However, those site- and life stage-
specific effects analyses did not identify the cumulative population-level impacts (e.g., 
winter-run Chinook salmon population change over generations) of the project and 
operating scenarios. Additionally, the EIR should evaluate the Project effects on 
sustainability of listed species in the project area based on the population, evolutionarily 
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significant unit (ESU), or distinct population segment (DPS).  For salmonid species, 
viable salmonid population (VSP) parameters should be evaluated. A similar approach 
using VSP-equivalent parameters could be employed to assess population effects on 
listed fish species (e.g., Delta smelt and longfin smelt) as recommended by the 
Independent Scientific Advisory Panel (2019).11 

Water Quality 

The EIR should include comprehensive water quality analyses to estimate potential 
impacts to beneficial uses that may occur as a result of the Project and identify specific 
mitigation measures to reduce, mitigate, or avoid adverse impacts to water quality and 
beneficial uses.  The water quality analysis should evaluate the potential for the Project 
to cause or contribute to potential significant environmental impacts related to salinity, 
submerged and floating aquatic vegetation, harmful algal blooms, mercury, nutrients, 
dissolved oxygen, dissolved organic carbon, turbidity, temperature, and other water 
quality constituents.  The environmental analysis should assess the effects of any 
changes in water residence time and flows within Delta waterways, in the Stockton 
Deep Water Ship Channel, and south Delta channels in particular. Mitigation measures 
should be proposed for adverse impacts to water quality conditions including dissolved 
oxygen, frequency and severity of harmful algal blooms, and excessive aquatic weed 
growth. 

The EIR should evaluate the effects of water quality changes, such as increases in 
salinity, on the multiple beneficial uses that are protected through water quality 
objectives. For example, salinity should be evaluated with respect to the potential for 
significant environmental impacts to municipal and industrial uses, agricultural uses, 
and ecological habitat for pelagic fish species, and specific operational constraints and 
mitigation measures should be identified to avoid significant impacts.  

Portions of the Delta within the project area are currently on the Clean Water Act 
Section 303(d) List of Impaired Waters for not meeting water quality standards due to 
chlordane, chlorpyrifos, DDT (dichlorodiphenyltrichloroethane), diazinon, dieldrin, 
electrical conductivity, Group A pesticides, invasive species, mercury, PCBs 
(polychlorinated biphenyls), and toxicity. The EIR should reference the most current 
303(d) list and requirements contained in existing TMDLs for the Sacramento-San 
Joaquin Delta within the EIR, discuss any potential short- or long-term effects of these 
pollutants from project activities, and discuss mitigation measures, including monitoring 
and best management practices, to reduce potential impacts. If the Project has the 
potential to affect mercury or methylmercury concentrations in the Delta, acceptable 
mitigation options could include actions to reduce mercury entering the Project area. 

Legal Users of Water 

Construction of the Project requires modifications to water rights to add points of 
diversion and rediversion of water.  In order to approve a change in a water right permit 

11 https://www.deltacouncil.ca.gov/pdf/science-program/biological-goals/2019-09-18-April-2019-biological-
goals-final-report.pdf 
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or license, the State Water Board must find that the change will not injure any legal user 
of water or unreasonably affect fish and wildlife.  The EIR should fully analyze and 
propose measures to address any potential impacts of the Project on other legal users 
of water.  The EIR should evaluate whether and how the Project may affect specific 
surface and groundwater diversion facilities, salinity levels, residence times (that may 
affect aquatic vegetation and harmful algal growth and proliferation), water elevations, 
and dissolved oxygen levels, which may in turn affect legal users of water.  CEQA does 
not specifically require analysis of impacts to other legal users of water; however, the 
State Water Board will rely, if possible, on the EIR to support decisions regarding the 
addition of points of diversion to existing water rights.  If this information is not available 
in the EIR, the State Water Board may request additional information outside the CEQA 
process in order to meet its obligations under the Water Code and other applicable legal 
authorities. 

Evaluation of Additional Conveyance Capacity 

The proposed new North Delta intakes would both provide more diversion capacity and 
remove existing constraints on SWP and possibly CVP diversions, such as Old and 
Middle River flow and San Joaquin River flow to export ratio constraints (Inflow to 
Export or I:E), allowing for greater diversions than currently allowed. The EIR should 
analyze and disclose the potential effects of this increased diversion capacity assuming 
existing and future levels of demand.  The potential for use of this additional capacity by 
other water users should  also be fully evaluated, including increased use of joint points 
of diversion (JPOD), utilization of spare wheeling capacity by the CVP, and use of the 
new facilities for additional water transfers.  The EIR should also evaluate reasonably 
foreseeable increased demands for water for groundwater banking, conjunctive use, 
and south of Delta storage. 

Construction-Related Effects 

A lengthy construction schedule for the Delta Conveyance Project could have a 
prolonged effect on nearby residents, communities, public services, classrooms, 
marinas, fishing, boating, recreation, tourism and businesses including noise, traffic, 
economic, and aesthetic impacts.  The EIR should fully evaluate all construction-related 
impacts, including impacts to terrestrial and aquatic species during construction, and 
propose detailed avoidance, minimization, or mitigation measures for potential impacts. 

Cumulative Effects 

The EIR should analyze the cumulative impacts of the Project and current and probable 
future projects including current and potential future water storage and diversion 
facilities north and south of the Delta (e.g., Sites, Del Puerto Canyon, Pacheco 
reservoirs, etc.); changes in the regulatory environment (e.g., the update to the Bay-
Delta Plan, Federal Energy Regulatory Commission relicensing projects, etc.); 
implementation of the Sustainable Groundwater Management Act; and activities 
identified in the Water Resiliency Portfolio. 
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Modeling Results Presentation 

The EIR should include detailed modeling results as well as appropriate summary 
results that allow for meaningful evaluation of potential environmental effects of the 
Project at appropriate model time steps. Summary modeling data should have sufficient 
granularity to determine whether there may be significant impacts in different hydrologic 
conditions or times of year, including impacts to water quality, fish and wildlife, 
recreation, and agricultural and municipal uses of water.  Specific parameters that 
should include summary and detailed modeling results include river flows, Delta 
outflows, reverse flows, stage, velocity, north and south Delta exports, reservoir storage 
levels, temperatures, and salinity.  The presentation of modeling results should be 
uniform, clear, and consistent. Additionally, full model studies and results should be 
shared with the public promptly following the release of the EIR. 

Monitoring 

The EIR should identify monitoring, assessment, reporting and special studies needed 
to support construction and operation of the Project to determine compliance with 
construction and operational criteria, account for and track impacts over time, and 
answer any management questions. Any new monitoring, assessment, reporting, and 
special studies should be integrated with and build upon existing water quality and 
aquatic biology monitoring programs that support the SWP and CVP. Existing 
monitoring programs, such as the fish surveys conducted by the Department of Fish 
and Wildlife, water quality compliance and baseline monitoring conducted by DWR, and 
special studies included in the Interagency Ecological Program Annual Workplan, 
provide information about the impact of the SWP and CVP on native and migratory fish 
species, aquatic habitat, ecosystem conditions, and water quality which are important 
for managing and protecting the estuary and all beneficial uses.  Existing programs 
combined with new monitoring, assessment, reporting and special studies associated 
with new conveyance facilities should continue to provide information on status and 
trends in the abundance and distribution fish species and lower food web resources in 
the estuary.  

Closing 

The Water Boards appreciate the opportunity to provide comments on the NOP. By 
participating in the process in an advisory capacity, the Water Boards hope to ensure 
that a broad range of alternatives is evaluated, and the potential impacts of all the 
alternatives are fully disclosed. While the Water Boards can provide information that 
will help guide the Project toward a successful completion of the process, the Water 
Boards cannot make a prior commitment to the outcome of any regulatory approval by 
the Water Boards.  The State Water Board acts in an adjudicative capacity when it acts 
on a water right application, change petition, or other water right approval that may be 
required for or requested in connection with a proposed project. The State Water Board 
must be an impartial decision-maker, avoiding bias, prejudice, or interest in any 
adjudicative proceedings conducted in accordance with the State Water Board's 
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regulatory approvals. Accordingly, Water Board staff will not act as advocates for any 
particular alternatives during the Delta Conveyance Project processes.  

In closing, the  Water Boards  appreciate the  opportunity to  continue to participate in  an  
advisory capacity  regarding the  Water Boards’  regulatory and informational 
requirements.  If you  have any questions, please contact me  at (916) 341-5297, or at 
Diane.Riddle@waterboards.ca.gov.  

cc: Patrick Pulupa, Executive Officer, Central Valley Regional Water Quality Control 
Board (via email) 
Jordan Hensley, Environmental Scientist, Central Valley Regional Water Quality 
Control Board (via email) 
State Clearinghouse unit, Governor’s Office of Planning and Research, 
Sacramento (via email) 
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problems receiving this email or opening the attached comment letter.          

Thank you,  

Barry Sgarrella 
Chief Executive Officer 
O: 415-892-6149  
C: 415-720-5060  
www.SolAgra.com 
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The SolAgra Water Solution is a viable alternative to the Delta Conveyance Project.  
SWS evaluation under NEPA and CEQA, as well as the Clean Water Act is required. 

SolAgra has previously submitted details of the SolAgra Water Solution as a viable 
alternative to the BDCP and the CWF. Both of those projects failed and have been 
abandoned, but in both cases the analysis of alternatives that would meet water supply 
needs without damaging the Delta environment and communities was NOT included in 
the environmental review as required by law. Our July 29, 2014 comment letter provided 
a detailed discussion of the legal requirements to consider alternatives including the 
SolAgra Water Solution, but all alternative solutions that proposed intakes in the west 
Delta were summarily dismissed without further analysis or consideration. All of the 
comments made in our comment letter continue to apply in the context of the new Delta 
Conveyance Project EIR.  It was a legal error for the CWF RDEIR/S to omit 
consideration of the SolAgra Water Solution. 

An additional basis for consideration of the SolAgra Water Solution is for purposes of 
determining the Least Environmentally Damaging Practicable Alternative (“LEDPA”). 
(See 33 U.S.C. § 1344(b)(1).)  USACE regulations provide, “[N]o discharge of dredged 
or fill material shall be permitted if there is a practicable alternative to the proposed 
discharge which would have less adverse impact on the aquatic ecosystem.” (40 C.F.R. 
§ 230.10(a).)  USACE regulations specifically require the applicant to identify possible 
practicable alternatives especially including those alternatives that do not involve the 
discharge of fill material. (40 C.F.R. § 230.10(a)(i).)  The SWS does NOT involve 
discharge of fill materials. 

The project purpose and need of DCP can be met by the SolAgra Water Solution.  In 
particular, diversions from the Delta under the SolAgra Water Solution can occur in a 
manner that “minimizes or avoids adverse effects to listed species, and allows for the 
protection, restoration and enhancement of aquatic, riparian and associated terrestrial 
natural communities and ecosystems.”  Due to the location of the SolAgra intakes on 
Sherman Island in the western Delta, diversions can also “[r]estore and protect the 
ability of the SWP and CVP to deliver up to full contract amounts when hydrologic 
conditions result in the availability of sufficient water.” Even in the case of insufficient 
available water quantities, as California has experienced during the most recent five 
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year drought, the SolAgra Water Solution would augment the available water supply by 
providing an additional 1 Million Acre-Feet/ year (“MAF”) of newly created water via a 
brackish water desalination plant on Sherman Island. Using state-of-the-art 
desalination technologies, this water supply would be drought proof and would be 
immune to droughts and projected sea level rise. 

The SWS  project would include rebuilding and raising the height of  the Sherman Island 
levees to harden and protect the new infrastructure from the effects of sea level rise.   
The desalination plant would be constructed on approximately  100 acres  of elevated  
pad (built from  tunnel material  mined as  part of  this project) that would additionally  
protect  the plant from future sea level rise.  The solar power  plant that will provide 
renewable energy to operate the desalination and pumping plants will be built with 
elevated solar arrays using SolAgra Farming®  - a patented technology  protected by  
U.S. Patent Number  10,615,738 and other patents pending.   

The SolAgra Water Solution is a practicable alternative that would have a less adverse 
effect on the aquatic ecosystem than the currently proposed DCP. In particular, the 
SWS requires only one 19-mile long mile tunnel instead of a 38.5-mile long tunnel, 
PLUS the SolAgra tunnel would have a 28-foot diameter, appreciably smaller than the 
40-foot diameter tunnel proposed in the DCP.  Moreover, since the SolAgra tunnel 
would run primarily south of the Delta from Sherman Island to the SWP facilities at 
Bethany Reservoir, NO WATERS OF THE UNITED STATES/ WETLAND fill would be 
necessary. DCP proposes more than 15 million cubic yards of tunnel excavation/ fill 
material to be deposited in pristine areas of the Delta, the SolAgra Water Solution would 
deposit less than 1.5 million cubic yards of fill material, and this material would all be 
deposited on Sherman Island to improve levees and to build an elevated pad for the 
desalination plant.  Any additional material would be deposited in areas that are 
currently upland grazing areas (not wetlands). This fill material would be beneficial to 
the environment by increasing levee height and stability and by offsetting the land 
subsidence that has occurred on Sherman Island over many years. When graded and 
compacted, the fill area that is not beneath the desalination plant can be seeded and 
returned to grazing with no impact to the environment.  The SWS produces less than 
10% the amount of fill material (tunnel boring spoils) as the DCP. The SWS tunnel path 
uses existing easements and rights of way beneath existing state highways (SR-160 & 
SR-4) so that no private lands must be purchased or “taken” by eminent domain. Due to 
the location of the SolAgra tunnel, approximately 50% of the material removed from the 
tunnel will be rock that is sourced from beneath the foothills of Mt. Diablo.  This rock will 
be used to rebuild Sherman Island levees and to build the fish-screening permeable 
levee sections that allow fresh and brackish water to be brought onto Sherman for 
processing and desalination. 

The total tunnel length proposed in the DCP is more than 38.5 miles.  This is twice the 
length of the SolAgra tunnel shown in the attached SolAgra Exhibit 2.  The SolAgra plan 
would be constructed near existing high capacity powerlines and ultimately be powered 
in large part by a SolAgra Solar Power plant that can be built on existing grazing land on 
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Sherman Island.  Thus, the upcoming LEDPA determination that will occur with the 
USACE review provides an additional basis for full consideration of the SolAgra Water 
Solution. 

SolAgra Corporation has a better alternative and requests that it be heard and 
given serious consideration.  The SWS is a reasonable and superior alternative to
the DCP. Law requires that it be fully and fairly evaluated. 

A description of the SWS was previously submitted as a superior alternative to the 
many potential project configurations considered in the BDCP’s Draft EIR/EIS. As 
explained in our prior communiques, the SWS is designed to better accomplish the 
tasks for which the BDCP/CWF and the now rebranded “Delta Conveyance Project”, 
was designed. 

State and federal endangered species acts and environmental review statutes require 
that every project must fully consider alternatives to minimize take of endangered 
species and investigate means to avoid significant environmental impacts. The SWS 
accomplishes these tasks without the un-mitigatable economic, environmental and 
social impacts of the DCP. 

The DCP tunnel plan to divert up to 6,000 cfs of freshwater from the upper
Sacramento River at Clarksburg would produce unacceptable water quality in the
lower Sacramento River. This plan also increases salinity downstream of the 
Clarksburg intakes thus violating basic clean water requirements by moving X2 
upstream.  This was confirmed in the letter by the U.S. Environmental Protection 
Agency during the environmental processing for the BDCP.  The DCP’s impacts to fish 
in the northern Delta are one of the main reasons that the former BDCP project could 
not be permitted as a 50-year conservation plan, and it was ultimately abandoned and 
replaced by the California Water Fix which also failed and was later abandoned.  

Water from SolAgra’s proposed Sherman Island water processing and desalination 
plant is NOT vulnerable to drought or projected sea level rise.  It will provide greater 
reliability to ensure more water and higher quality water than proposed by the DCP.  

The SolAgra Water Solution can be built in less time and at less cost both 
financially and environmentally. (See attached Exhibit 2 for project specifics.) 

The water quality in the Sacramento River at Sherman Island is similar to the
water that could be drawn at Clarksburg by the DCP. The desalinated water 
produced by the Sherman Island Desalination Facility will be 99% pure and far
superior to Sacramento River water. Therefore, the blended output from the
Sherman Island Desalination Facility will exceed the water quality that can be 
sourced by the DCP from diversion of the Sacramento River at Clarksburg. 
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1.  The SWS provides a superior  alternative to  DCP.  The comparisons are 
undeniable.  Since  the beginning of construction of the State Water  Project  
(“SWP”) in the 1950s,  California has relied upon high risk “serial  
engineering”.   Each new engineering solution attempts to remediate the 
disastrous conditions created by the previous  “solution.”   This is also the case 
with the currently  proposed DCP.  The SWS  will better restore Sacramento River  
flow pathways and volumes, resulting in significant  benefits to native fish species  
and other wildlife in the Delta.   It will also benefit fishermen, local  residents and  
farmers.   SWS  would  source the SWP’s entitlement  through intakes on Sherman 
Island using land that is already  owned by the State  of California.  

2.  SWS  would increase the SWP’s capabilities to export water to the rest of  
California.  In fact, the SWS  is  the only  alternative with the capability of  
generating  up to 1 million acre-feet of “new” drinking water each year  by 
filtering and desalinating brackish w ater arriving on the tides from  Suisun Bay.  
The  SWS  provides this capability irrespective of drought conditions  and 
sea level  rise.   

3.  SWS  would employ a Public-Private partnership  similar to the  business structure  
that was  used by our Joint Venture Partners,  IDE Technologies  to design and 
build the largest seawater desalination facility  in the Western Hemisphere  in  
Carlsbad, California  –  just north of San Diego. Desalinating brackish water from  
the southern tip of Sherman Island,  with only  2-4% the salinity  of seawater, can 
be up to 25 times  more efficient and far less power intensive than desalinating  
100% seawater  as is  being successfully  done in Carlsbad, CA today.  

The SWS would produce the same volume of water (2.4 Million AF/year) at Sherman 
Island than is currently pumped from the south Delta at the Banks Pumping Plant 
(“Banks”) during a “normal-water year”.  However, our use of desalination produces 
higher quality water than is pumped at Banks.  This very high-quality water provides 
significant benefits to the State Water Contractors that purchase water from the 
State Water Project. The water production and pumping to the SWP is accomplished 
using renewable energy. Banks currently uses 11 – 26,000 horsepower pumps to pump 
water from the Clifton Court Forebay up to Bethany Reservoir, where it enters the SWP. 
This is a vertical rise of 244 feet. The SWS would pump directly from Sherman Island to 
Bethany Reservoir using pressure created by the desalination plant to pump water to 
Bethany Reservoir, thereby bypassing Banks.  This allows the current renewable WAPA 
power used at Banks to become available for other uses while Banks is on standby, and 
it makes Banks available for a better use. 

In high-water years when water is plentiful and significant hydroelectric power is 
available to power Banks, that pumping plant would be used, as needed, to create 
surge pumping capacity that has never before existed. This accomplishes the “Big Gulp” 
aspired to in the BDCP/CWF and DCP, and it does so with renewable energy. 

• The SWS would provide this increased surge capacity. This capacity combined 
with the prudent design and construction of additional high capacity “plumbing” 
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could move large quantities of water during the infrequent flood stages when 
reservoirs throughout the state are releasing water to avoid overtopping.  This 
“Big Gulp” flow can be used to recharge aquifers and the excess stored in Tulare 
Lake for later redistribution to the San Joaquin Valley water districts. The needs 
of the Central Valley Project (“CVP”) can be addressed by this side of the 
equation. This provides a complete, environmentally superior alternative to the 
DCP. 

•  The SWS  would be powered by  renewable energy  from SolAgra’s proposed 
Sherman Island Solar  Power Plant.   When required, that solar  power could be 
augmented by wind power from the existing nearby Rio Vista wind farms.  All  
power would be delivered via existing power corridors.  No additional easements  
or rights of way would be required.    

The SWS  would create a dual-plant, interconnected water  processing system on State-
owned land at  Sherman Island.   Plant #1 filters and processes incoming fresh water  
from the Sacramento and San Joaquin rivers  via multiple fish-screened intakes around 
Sherman Island.  Plant #2 intakes  brackish water through fish-screened intakes on  
Sherman Lake and Mayberry Slough and desalinates this brackish water very efficiently  
due to the low salinity  (when compared to sea water). After processing,  desalinated 
water from Plant  2 is blended with fresh, filtered water from Plant 1.  The combining of  
fresh water with the treated and desalinated brackish water will replace the 2.4 million 
Acre-Feet/year of  lower quality  fresh water that is currently conveyed through the SWP  
in a “normal  water year.”  The water produced at Sherman Island will be of higher  
quality than the water that is  pumped from the Clifton Court Forebay  in the south Delta 
via Banks because it will be processed  at Sherman Island,  not just  screened and 
pumped.   This means the State Water Contractors that receive the water from the SWP  
will receive  higher  quality water than they currently receive from Banks, OR they would 
receive from the DCP  tunnel.   The  SWS is the  ONLY  alternative that processes and 
desalinates the water before supplying  it  to the SWP.  

•  The SWS  can augment the low flow  of fresh river water in years of reduced river  
flow due to drought or  other issues.  The output volume of  the desalination plant  
can be increased to provide additional  desalinated water to make up for reduced 
quantities of available fresh water  caused by  drought or sea level rise.    

•  The separation of processing functions into two discrete, but interconnected  
plants, allows both plants to operate at  peak  efficiency, while still accomplishing 
the end result  of producing 2.4 Million Acre-Feet/year of fresh water  for the SWP  
irrespective of drought  conditions.    

The new fresh water that is produced at Sherman Island will be pumped through a 
single, 28-foot ID pressure tunnel that is only 19 miles long (see Exhibit 2).  This is far 
superior to the 40-foot tunnel that is 38.5 miles long proposed by the DCP. 

Since the incoming water to Sherman Island will be fish-screened by long, low-velocity 
intakes via permeable levees as it enters the island, and it will be pressurized via the 
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filtration and desalination processes, it can completely bypass the Clifton Court Forebay 
and the Banks Pumping Plant. It can be pumped directly to Bethany Reservoir, where it 
will begin its gravity flow into the SWP’s California Aqueduct. 

The principle objectives and benefits of intake relocation to Sherman Island as 
proposed in the SWS: 

•  By placing the Banks  Pumping Plant on standby, the 2.4 Million Acre-feet/year  
(“MAF”) being  drawn into the Banks’ intakes  would instead be  permitted to once 
again flow completely through the  Delta.   This would restore natural flows  as  they  
occurred before the State Water Project began operations in 1960.   After flowing 
completely through the Delta,  1.4 MAF is  brought  onto Sherman Island and 
added to 1.0 MAF  of  new  desalinated water that is  sourced  from  brackish water  
in  Sherman Lake on the south end of  Sherman Island.  The additional  1.0 MAF of 
river-flow fresh water  that  is not brought onto Sherman Island continues its flow  
into the San Francisco Bay/Delta Estuary (“SFBDE”).  This additional flow  
supports the retention of X2 at its historic range OR moves it further west.  This  
improves  water quality in the S FBDE and  facilitates the recovery of natural  
breeding and feeding grounds  for aquatic species of concern.  This  meets the  
recommendations  for increased minimum Delta outflow that the EPA; State of the 
Estuary Report;  State Water Resources Control Board and many  other analyses  
have clearly shown are necessary to restore the Bay-Delta and its  fisheries.  

•  Improves both in-Delta and export water quality, rather than improving export  
water quality at the expense of in-Delta water quality.  

•  The  SWS  tunnel  passes  near Los Vaqueros reservoir which would allow  a 
portion of  the new high-purity water to be stored in Los  Vaqueros  or  distributed  to 
water agencies in Contra Costa County, the Cities of Antioch, Pittsburg and to 
directly serve Zone 7 (Silicon Valley water agencies).  This  would provide badly  
needed new water supply to supplement  the  Contra Costa Canal that has limited 
water  intake possibilities  at Mallard Slough  and Rock Slough with the increase in 
salinity along the Antioch/Pittsburg waterfront.  These intakes  are limited to a few  
months  per year and without desalination they will become completely unusable 
with additional sea level rise  that is  occurring now.  

•  The high elevation of Las Vaqueros would also provide the opportunity for  
pumped hydro energy  storage and power production that could additionally serve  
the Sherman Island desalination plant at night.  

•  Avoids significant impacts to the Sacramento Region, including North Delta 
communities, farmers,  water supplies and flood control facilities.   

The SolAgra Water Solution is a viable alternative which could accomplish a greater 
task in less time and at less cost than the DCP. 

This new capability can be created by SolAgra using renewable energy, with no need to 
build additional fossil fuel power plants, nuclear plants, or to import “brown” power from 
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other states. The SolAgra philosophy is fully consistent with groundbreaking statewide 
efforts to reduce greenhouse gas emissions. 

The power easements and water conveyance rights-of-way currently exist.  No 
additional purchases of easements or rights-of-way are required.  The State of 
California Department of Water Resources owns 8,776 acres on Sherman Island. This 
is much more land than needed for the facilities that are proposed by the SolAgra Water 
Solution.  No additional land must be condemned or acquired. No Delta property 
owners must be displaced or have their lives and/or farming operations temporarily or 
permanently ruined. 

The SolAgra Water Solution better restores Bay-Delta ecosystems than the alternatives 
to be studied in the DCP-EIR/S while exceeding the water quantities projected by the 
DCP with less cost, in less time and without environmental impact. This reduces or 
eliminates expensive environmental mitigation requirements.  Under the SolAgra plan, 
Sherman Island can become the center of the “California Water Solution.” 

One of the benefits attributed to the BDCP and CWF were “improved reliability through 
redundancy”.  The twin tunnels were touted as having increased reliability due to the 
redundancy of two tunnels.  The single tunnel configuration of the DCP has no such 
redundancy.  The SolAgra Water Solution has the significant benefit that the existing 
water pathways through the Delta leading to the Clifton Court Forebay and the Banks 
Pumping Plants will remain in standby awaiting “Big Gulp” opportunities, but also 
providing reliability in the event of damage to the SWS tunnel from Sherman Island to 
Bethany Reservoir. 

The SolAgra Water Solution would preserve natural  river  flows and maintain water  
quality in the Delta while simultaneously improving reliability of  the  water supply.   It 
would also minimize or completely  avoid many of the significant environmental impacts  
that will be  identified in the DCP  - EIR/S.   The SWS is the drought-proof solution that  
has been desperately  needed in California for more than 50 years.   This Plan --IS  the 
necessary alternative to the “serial engineering” that has been plaguing California since 
the creation of  the CVP and the SWP.   The  SWS  is a  practicable and superior  
alternative to the DCP.  It must be fully evaluated.   

We welcome the opportunity to discuss the SolAgra Water Solution in greater detail. 
We have all invested significant resources to find the best solution to California’s 
longstanding water issues.  California recently experienced the longest drought in its 
history. The minimal rainfall in the 2019-2020 winter may signal the beginning of 
another drought. With climate change exacerbating the long-term weather, it is 
essential that we find the most sustainable and best solutions to resolve California’s 
water issues that have precipitated the California Water Wars for more than half a 
century. 
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Recent scientific studies published current research that show the western United 
States  and particularly  California may be entering a Mega-Drought that  hasn’t been 
seen in 400 years  since a 28-year drought  ended in 1603. The article may be accessed  
here.  

No matter the outcome of the analysis  of the DCP, it must be clearly understood by all  
parties that  this project and similar projects that preceded it  have one thing in common –  
they  all propose to move existing water  from  north to south but they  produce  

NO NEW WATER!  

Even in  abundant  rain and snow years in California, the reservoirs and the snowpack  
can only store so much water.  The population of  the State is  exploding.  More potable  
water is needed for  people, agriculture, fish and wildlife.  The only solution is to make 
more water.  The Peripheral Canal, BDCP, CWF and now the DCP  still produce   

NO NEW WATER!  

Even if  the State elects to move forward with the DCP, the SolAgra Water Solution is  
the only  solution that can produce up to One Million Acre-Feet of new water every year  
irrespective of scientifically predicted  drought, climate change or other natural  
disasters  and efficiently deliver that water to the State Water Project for distribution 
throughout the State.  

Please let us know when we may schedule an appointment  to discuss the benefits  of  
the SolAgra Water Solution so that you may  obtain the information needed  to  
understand and adequately  review this superior alternative to the DCP.    

Sincerely,  

 

Barry Sgarrella  
Chief  Executive Officer  
SolAgra Corporation  
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From: J. Scott Petersen 
To: DWR Delta Conveyance Scoping 
Cc: Federico Barajas; Rebecca R. Akroyd 
Subject: SLDMWA Comments on Delta Conveyance NOP 
Date: Friday, April 17, 2020 3:49:10 PM 
Attachments: 20200417 LTR.SLDMWA to DWR re Delta Conveyance NOP.final.pdf 

Good afternoon, 

Attached to this email, please find comments from the San Luis & Delta-Mendota Water Authority 
related to the Notice of Preparation for the Delta Conveyance Project.  Thank you for consideration 
of these comments. 

If you have any questions or would like any additional information, please contact me at any time. 

Best, Scott 

J. Scott Petersen, P.E. 
Water Policy Director 
San Luis & Delta-Mendota Water Authority 
scott.petersen@sldmwa.org 
Direct:    (916) 321-4526 
Mobile:  (209) 597-0232 
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San Luis & Delta-Mendota Water Authority  
P.O. Box 2157  
Los Banos, CA 93635  
Phone: (209) 826-9696  

     Fax: (209) 826-9698  
 
April 17,  2020  
 
VIA  E-MAIL AND U.S. MAIL  
 
Delta Conveyance  Scoping Comments  
Attn: Renee Rodriguez, Department of Water Resources  
P.O. Box 942836  
Sacramento,  CA 94236  
E-Mail:  DeltaConveyanceScoping@water.ca.gov   
 
Re:  Notice  of Preparation of  Environmental Impact Report  for the Delta Conveyance Project  

Dear Ms. Rodriguez: 

The San Luis & Delta-Mendota Water Authority (“Water Authority”) appreciates the opportunity 
to provide comments in response to the Notice of Preparation (“NOP”) of Environmental Impact 
Report (“EIR”) for the Delta Conveyance Project (“Project”). The Water Authority is a joint powers 
authority that is comprised of 28 member agencies, 25 of which contract with the United States 
Department of the Interior, Bureau of Reclamation (“Reclamation”), for the delivery of water 
from the federal Central Valley Project (“CVP”). 

Most of the Water Authority’s member agencies depend upon the CVP as their principal source 
of water. The Water Authority’s member agencies provide CVP water for diverse uses throughout 
San Joaquin, Stanislaus, Merced, Fresno, Kings, San Benito, and Santa Clara Counties. Its member 
agencies supply water to meet the needs of approximately 1.2 million acres of farmland, 
approximately 2 million California residents, and millions of waterfowl that depend upon nearly 
200,000 acres of managed wetlands. In terms of water, the Water Authority’s members have 
contractual entitlements for approximately 3.3 million acre-feet of water per year, including 
approximately 2.8 million acre-feet for agriculture, approximately 150-200,000 acre-feet for 
municipal and industrial uses, and approximately 350,000 acre-feet for wildlife refuges. 

Most of the water supplied to the Water Authority’s member agencies is pumped from the 
Sacramento-San Joaquin Rivers Delta (“Delta”) through the C.W. “Bill” Jones Pumping Plant. The 
members of the Water Authority depend on water conveyed through and then pumped from the 
Delta for their CVP supply, and therefore have an interest in any activities, regulations, or projects 
that may affect the Delta. 
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April 17, 2020 
Page 2 of 4 

There is an obvious potential for the proposed Delta Conveyance Project to affect the Delta and 
operations of the CVP. It is therefore imperative that the environmental analysis of the proposed 
Project be accurate and thorough, notwithstanding the challenges associated with analyzing the 
impacts of the Project when its full scope has not been finalized. The Water Authority is hopeful 
that the following comments can assist the Department of Water Resources (“DWR”) in preparing 
the EIR for the Project in compliance with the California Environmental Quality Act, Public 
Resources Code section 21000 et seq. (“CEQA”). Our specific comments in response to the NOP 
are below. 

1. Proposed Delta Conveyance Project Description 

Purpose and Project Objectives 

The Water Authority supports the Proposed Project objectives, including (1) addressing 
anticipated sea level rise and reasonably foreseeable consequences of climate change and 
variable hydrology, (2) minimizing reduction of south-of-Delta water deliveries resulting from 
natural disasters, (3) protecting the ability of south-of-Delta water deliveries to CVP and SWP 
contractors consistent with legal and contractual requirements, and (4) providing operational 
flexibility to improve aquatic conditions in the Delta and improve the reliability of water supply 
deliveries to Water Authority member agencies. 

2. Project Area 

The operations of the Proposed Project have significant potential to influence the reliability of 
water supply deliveries from the CVP to Water Authority member agencies. The description of 
the Project Area in the NOP indicates that “potentially, South-of-Delta CVP Service Areas” will be 
included. The Proposed Project could cause impacts within Water Authority member agency 
service areas and therefore those areas must be (as opposed to “potentially”) included within 
the Project Area. 

3. Alternatives 

The EIR must include the operations reflected in the February 19, 2020, Record of Decision issued 
by Reclamation for the long-term operation of the Central Valley Project and State Water Project. 

Additionally, because the Water Authority’s member agencies receive supplies from the 
CVP, we request that DWR evaluate the full range of conveyance alternatives that meet the 
Proposed Project objectives, including cost-effective tunnel sizes and operations up to a 
7,500 cfs capacity, single-tunnel alternative, canal options, and full involvement of the CVP. 
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April 17, 2020 
Page 3 of 4 

4. Potential Environmental Effects 

The Water Authority requests that DWR analyze the impacts of the proposed project on (1) 
the operations of Jones Pumping Plant and (2) the storage levels in San Luis Reservoir. 

Water Authority member agencies are reliant on the operations of Jones Pumping Plant to 
provide water supplies for communities, ecosystems, and the economic activity within their 
respective service areas. The Proposed Project could impact coordinated operations of the 
Central Valley Project and State Water Project, including the operations of Jones Pumping 
Plant, and have environmental effects on the CVP service area. The environmental effects of 
the Proposed Project on the CVP service area, including the service area of Water Authority 
member agencies, must be analyzed and mitigated. 

Reclamation is currently considering a project to address the San Luis Reservoir low point 
issue that negatively impacts Authority member agencies CVP supplies in dry years and the 
Proposed Project is likely to have impacts on San Luis Reservoir storage levels. When San 
Luis Reservoir is drawn down too low, the reliability and water quality of deliveries to the 
CVP San Felipe Division are adversely affected. Deliveries to the San Felipe Division may be 
severely or completely interrupted when storage levels are drawn down below 300,000 af. 
While Reclamation and the State are actively working on a long-term solution to the low 
point problem, we request that the EIR provide a detailed description of the existing San Luis 
Reservoir low point issue, and operational protocols designed to minimize low point 
conditions. The EIR should also provide analysis and detail on the impacts of the action 
alternatives on storage levels, and on Authority member agency water supplies due to low 
point and other foreseeable conditions in San Luis Reservoir, including implications of the 
operations of the Proposed Project on the federal-state share of storage in San Luis Reservoir 
taking into account the Coordinated Operation Agreement. 

5. Additional Background Information 

The Water Authority appreciates the provision of additional background information in the 
NOP. Specifically, we appreciate the NOP’s acknowledgment that “the proposed project has 
been informed by past efforts . . . including those undertaken through the Bay Delta 
Conservation Plan (BDCP)/California WaterFix.” We understand that the current planning effort 
will use information gleaned through previous planning efforts, and look forward to a clear and 
common understanding of the relationship between the various planning efforts. 

Conclusion 

Thank you for this opportunity to submit these comments. The Water Authority is hopeful that 
DWR will prepare a EIR that informs the public and decision makers and looks forward to 
reviewing the EIR once it is completed. 



 

 

 
   

 
The  Water Authority  requests  that it be  added to the notification a nd distribution l ists for  all  
Project CEQA  notices, public meeting notices, and public hearing  notices as permitted under 
CEQA and the Ralph M.  Brown Act.  Please direct  all such notices  to  Scott Petersen,  Water Policy  
Director, at  scott.petersen@sldmwa.org  or via mail at  the mailing address  above.  
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Regards, 

Federico Barajas, Executive Director 
San Luis & Delta-Mendota Water Authority 



                 
               

               
               

               

 

      Sent from my T-Mobile 4G LTE Device 

DCS564 

From: Elsa Rose 
To: DWR Delta Conveyance Scoping 
Subject: Single Tunnel 
Date: Tuesday, April 14, 2020 12:06:46 PM 

I live in Discovery Bay on Cherry Hills Dr. and I'm very concerned about how the plans for 
the Tunnel and the location of the Bryon Tract Maintenance shaft will affect our area. We 
purchased our home because we enjoy the peace and quiet and the beauty of the Marina. 
Please take into consideration how this will affect the people who live here. The Waterfix plan 
was better with the Tunnel route going south of Beacon Island with the shaft on Victoria 
island. 

Sincerely, 

Elsa Rose 
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From: Roger Marks 
To: DWR Delta Conveyance Scoping 
Subject: Single tunnel 
Date: Tuesday, April 14, 2020 12:16:19 PM 

I vote no on tunnel project. 

Sent from Rogers iPhone 
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From: Marie Grant 
To: DWR Delta Conveyance Scoping 
Subject: Single Tunnel 
Date: Thursday, April 16, 2020 1:42:14 PM 

This project has not displayed a conformity to all, ALL, all the rules and regulations for 
reporting and studying the potential effects on the San Francisco Bay and Delta.  It has not 
really examined and reported on the probable effect on wildlife, endangered species, wetlands, 
fish and all the others including HUMAN BEINGS who can only flourish with adequate 
water.  Stop this fraudulent water grab. Stop rationalizing the taking of water from the 
Sacramento River for the benefit of rich pecan growers. 
Marie Grant 
Discovery Bay 
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From: Anne Hoagland 
To: DWR Delta Conveyance Scoping; Lyster, Stefanie 
Subject: FW: Error in DCP Scoping Comments (Filing Mistake-Cover Accidentally Omitted) 
Date: Monday, April 20, 2020 12:23:50 PM 
Attachments: 1. DCP COMMENTS - Final 4-17-20 DA.docx 

Rep. Garamendi - Public Scoping Comment on Delta Tunnel 3-20-20.docx 

From: Abelson Family <abelsonfamily@comcast.net> 
Date: Monday, April 20, 2020 at 12:18 PM 
To: "secretary@resources.ca.gov" <secretary@resources.ca.gov>, 
"deltaconveyance@water.ca.gov" <deltaconveyance@water.ca.gov> 
Cc: "Abelson, David" <abelsonfamily@comcast.net> 
Subject: Error in DCP Scoping Comments (Filing Mistake-Cover Accidentally Omitted) 

To Whom It May Concern: 

I filed Scoping Comments on the Delta Conveyance Project with DWR on Friday, April 17, 2020 at                 
4:23  PM  (16:23:05).  Attachment 1 to that filing erroneously omitted the formal Cover Page. That 
error has now been corrected in Attachment 1 to this email.  No other changes have been made to       
Attachment 1.  

Please replace the erroneous Attachment 1, submitted last Friday, with the correct Attachment 1 
to this email. 
(Note:  Attachment 2  has not changed in anyway    , but is included with this message for the         
convenience of reviewers.)   

Thank you for your help and understanding on this          matter. David Abelson (916-446-6178).    
P.S.  Below are two email messages documenting the timely filing and receipt of my Scoping              
Comments last Friday.   

As you can see from the two email messages below, my submittal entitled "             Re: DCP Scoping 
Comment - West Side Alternative" was sent to DWR (and others) in a timely on 4/17/2020 [at]             
16:23:05." This submittal was accepted by DWR in a timely manner as reflected in its "               Automatic 
reply: Scoping Comment for the Delta Conveyance Project (DCP)" email message Friday, 4/17 2020      
at 4:23 PM. Thanks again for your help on this matter. David            

Automatic reply: Scoping Comments for the Delta Conveyance Project (DCP)          
On 4/17/2020 4:23 PM, DWR Delta Conveyance Scoping wrote: 

Your email has been received. Thank you for participating in the Delta Conveyance             
Project public scoping process. If your email included a request or query, we will get               
back to you shortly.    
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Scoping Comments for the Delta Conveyance Project (DCA) 
DWR Delta Conveyance Scoping     <DeltaConveyanceScoping@water.ca.gov> 
Subject:Scoping Comments for the Delta Conveyance Project (DCP)        

Date:Fri, 17 Apr 2020 16:23:05 -0700 
From:Abelson Family   <abelsonfamily@comcast.net> 

To:DeltaConveyanceScoping@water.ca.gov, Wade Crowfoot    <secretary@resources.ca.gov>, 
Janiene Friend   <Janiene.Friend@water.ca.gov>, Karla Nemeth   
<Karla.Nemeth@water.ca.gov> 

CC:Iain Hart   <Iain.Hart@mail.house.gov>, Barbara Barrigan-Paralla   
<barbara@Restorethedelta.org>, Obegi, Doug    <dobegi@nrdc.org>, 
abelsonfamily@comcast.net  <abelsonfamily@comcast.net>, John Garamendi   
<John.Garamendi@mail.house.gov> 

These comments concern the scope and alternatives proposed for the Delta           
Conveyance Project (DCP). The comments are being submitted via email in           
accordance with the    California Department of Water Resources (DWR) "Notice of Preparation         
of an Environmental Impact Report," issued on January 15, 2020, as modified by the March 17th                
"Update" extending the comment period to April 17, 2020.         

These scoping comments strongly urge DWR to        consider one or more "west-side" corridors       for the  
proposed project. Specifically, the comments in Attachment 1 recommend that the Draft            
Environmental Impact Report identify     and carefully assess the west-side "Fremont Wier/Yolo       
Bypass" alternative. Additional support for a west-side alternative is reflected in Attachment 2, from              
Congressman John Garamendi.    

Thank you for your attention to these submittals.         
David Abelson (916-446-6178)   



____ 
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DWR “Delta Conveyance Project”  
Scoping Comments  –  Proposed Alternative  

____ 

“YOLO BYPASS/FREMONT  WEIR PROPOSAL”  
A UNIQUE WATER CONVEYANCE  ALTERNATIVE  

(April 17, 2020) 

Submitted By: David Abelson, Environmental Law Attorney  
Emailed To: California Department of Water Resources  

DeltaConveyanceScoping@water.ca.gov  

cc via  Email  To: Wade Crowfoot, Secretary, Natural  Resources Agency  
mailto:secretary@resources.ca.gov   Wade.Crowfoot@resources.ca.gov  

cc via  Email To: Karla Nemeth, Director, Ca. Dept. of Water Resources  
Karla.Nemeth@water.ca.gov  

Contact Information: 
David Abelson, Sacramento  
abelsonfamily@comcast.net  

(916) 446 –  6178 
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April 17, 2020  

Topic: Delta Conveyance  Project/Scoping Comments   
Submitted By: David Abelson, Environmental Law  Attorney  
Submitted  via Email To: DWR (Dept.  of Water Resources)   
DeltaConveyanceScoping@water.ca.gov  

Email cc : Karla Nemeth, Director,  Ca.  Dept. of  Water  Resources  
Email cc: Wade Crowfoot,  Secretary, Natural  Resources Agency  

Re: DCP  Scoping Comments  –  West-Side Alternative  

These  comments are  submitted pursuant to the Notice of Preparation (NOP) of an  
Environmental Impact Report (EIR) for the  Delta Conveyance Project (DCP), issued by  
the California Department of Water Resources (DWR) on January 15, 2020, as modified  
by the  March 17th  “Update” extending the comment period to April 17, 2020.   

I. The  CEQA Scoping Process  and Alternatives  Mandate 

The California Environmental  Quality Act (CEQA) requires project proponents  to consider  
“a  reasonable  range of  potentially feasible  alternatives that will  foster informed  decision  
making and public participation.” In the  “Alternatives” section of  its  NOP, DWR  states  
that  “the scoping  process  [for the  DCP]  will inform  the  preliminary locations, corridors, 
capacities  and operations of  new  conveyance facilities to be evaluated  in the  EIR.”  The 
department  also  says  that it will “make  its final choice of potentially feasible alternatives  
to include in  the Draft EIR a fter receipt of scoping comments.” (Se e NOP at p. 9)   

In accordance w ith these statements,  and  the legal  requirements pertaining to alternatives,  
it is imperative that DWR include in  its Draft  EIR  an assessment of  potentially feasible 
“west-side” or “western route” locations  and corridors, specifically  the “Fremont  
Weir/Yolo Bypass Alternative,” described herein.  

II. Current Delta  Conveyance Problems and DWR’s  Proposed “East-Side”  Solution 

A. Current Delta Conveyance P roblems 

The primary goal of the proposed DCP is to ensure that a reliable supply of high-quality 
fresh water is available for export to existing end-user south of the Sacramento/San 
Joaquin Delta (delta). These exports provide water needed for irrigated agriculture, 
drinking water for millions of Californians, and numerous other beneficial uses. 

To achieve this goal, the DCP seeks to address a number of serious problems caused by 
the existing “through-delta” water conveyance system. Two of the most pressing problems 
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are:  (1) water  supply  risks  associated with  mandated  south-delta pumping restrictions  that 
are required by law  to  protect  threatened or endangered  species  (e.g.  delta smelt and  
pacific salmon);  and (2) water quality  risks associated  with  potential  salinity intrusion  
caused by weak levees, rising  sea levels  and/or  regional earthquakes.     

B. The Proposed “East-Side” Solution 

Like  numerous  other  proposals  before  it,  the  DCP seeks to  address the  twin concerns about  
water quality  and water  quantity  by constructing an isolated  conveyance system  that skirts  
through or  around the  east-side  of the Delta  and then connects to the export facilities  
located  near Tracy. As currently proposed the DCP would consist of up to three water  
diversion intakes  and a single  large conveyance  tunnel  sized to  transport  up to 7,000 cfs of  
water.   

The proposed intakes and entrance to the tunnel would be located on the Sacramento 
River, up-stream from the central delta, near the north delta town of Hood. The tunnel 
would extend for approximately 40 miles to the south, conveying water beneath farmlands 
and small communities lying east of the delta. The tunnel would terminate at the existing 
water export facilities located near the south delta city of Tracy. 

By removing and isolating the water transport system from the delta itself, the east-side 
project seeks to obtain a more reliable quantity of water for export. To achieve this goal, 
the proposed relocation may reduce some of the on-going damage to endangered fish 
specifies now caused by the existing pumps that are withdrawing large amounts of water 
directly from the south delta. 

In addition, by removing the water transfer system from the delta itself, the DCP seeks to 
reduce the risks to water quality now posed by a combination of weak levees, rising sea 
levels and a large regional earthquake. Constructing an isolated conveyance tunnel deep 
underground may be one way to address such water quality concerns, but it is certainly not 
the only way. 

III. Building A Better Mousetrap: The West-Side/Yolo Causeway Alternative 

A. Introduction 

Question: What should DWR do if it receives thoughtful scoping comments that identify 
one or more “potentially feasible” west-side alternatives to the proposed tunnel project, 
particularly if such alternatives could (1) achieve the twin goals of better water quality and 
more reliable water quantity; (2) provide far greater environmental benefits; and (3) 
cause far fewer adverse environmental and social impacts? 

Answer: To comply with  CEQA’s scoping and alternatives  requirements, DWR  should  
place such potentially  feasible west-side  alternatives  into its draft EIR,  thereby providing a  
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meaningful opportunity for the thorough and thoughtful review needed to “foster informed 
decision making and public participation.” 

B. The Proposed West-Side “Fremont Weir/Yolo Bypass” Alternative 

These scoping comments request that DWR broaden the scope of its EIR to include a 
west-side “Fremont Weir/Yolo Bypass Alternative,” as presented in further detail below. 

1. Initial Assumptions and Goals 

Before describing the west-side Fremont Weir/Yolo Bypass (FW/YB) alternative, it is 
important to emphasize that this proposal is not intended to answer the imponderably 
complex question of “how much fresh water can or should be diverted from one watershed 
to another?” 

Rather, this west-side alternative accepts the fact that some amount of water has been and 
will continue to be transferred from the Sacramento River watershed to regions south of 
delta. Thus, the relevant question becomes “how can such water transfers be accomplished 
in the most natural and least destructive way possible?” 

2. Proposing Yet Another Highly-Engineered Concrete Channel Is Not The Right Answer 

It’s been well over half a century since voters first approved the sale of bonds to build the 
State Water Project (1960). For the past six decades, water planners and engineers have 
proposed to build various types of physical structures designed to move fresh water from 
the Sacramento River in the north, through and/or around the Delta, and on to various 
destinations south of there. 

These physical structures have gone by many different names, including the “Delta 
Transfer Facility,” the “Peripheral Canal,” the “Cal/Fed Project,” the “Bay Conservation 
and Development Project (BDCP),” the “Water Fix,” the “Twin Tunnels,” and now the 
“Delta Conveyance Project (DCP).” 

What all of these proposals have in common is one important characteristic -- they each 
rely primarily on brick and mortar structures designed and engineered to mechanistically 
isolate, divert and then transfer Sacramento River water from its natural channels to other 
locations outside of the watershed. 

It has been said that the very definition of “insanity” is doing the same thing over and over 
again, and expecting a different result. So what does DWR have to lose by seriously 
considering a very different kind of approach to the problem? Absolutely nothing! So 
please read on with an open mind. 

C. The Yolo Bypass -- An Outstanding Alternative Hiding In Plain Site 

The west-side Fremont Weir/Yolo Bypass alternative asks everyone to step back from the 
mechanical engineering approach to solving the delta protection/water export conundrum. 
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Remember, regardless of its various names, these mechanical engineering approaches have 
produced absolutely no positive results for more than half a century. 

Instead, try to envision what might happen if a natural river system were allowed to 
accomplish most of work needed to provide (1) a reliable quantity and quality of fresh 
water for export; (2) a return of the lower Sacramento Valley watershed to its more natural 
state; and (3) substantial mitigation for any significant adverse impacts that remain. 

1. Description of the West-Side Project’s Key Features 

To achieve the water quality and quantity goals listed above, the west-side alternative 
would allow fresh water to flow naturally into and downstream through the Yolo Bypass, 
commencing at the Fremont Weir (near Knight’s Landing) and exiting through an 
appropriately sized “toe drain” or “glory hole” (located near Rio Vista.) From there, the 
authorized amount of fresh water would be transferred southeast to the export facilities 
located near Tracy, via a relatively short tunnel and/or other conveyance structure. Here 
are the key features of this alternative: 

(a) Multiple Points of Entry 

Water intended for export would flow into the Yolo Bypass from multiple points of entry, 
beginning at the Fremont Weir and/or the Sacramento Bypass Wildlife Area, and 
perhaps including other downstream points of entry such as the Deep Water Ship 
Channel near West Sacramento. 

There are numerous potential benefits from such multiple points of entry, including the 
following: 
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(i) Greater Operational Flexibility - First, multiple points of entry located far apart from 
each other, allow for much greater operational flexibility regarding when, where and how 
water enters the Bypass at any given location. Such operational flexibility will provide 
important environmental benefits, such as providing more options for ongoing salmonid 
restoration efforts. 

[Please see this 2019 Video about the Fremont Weir Adult Fish Passage Project] 
https://www.youtube.com/watch?v=WtEpdaE8HMY&feature=youtu.be&t=54 

(ii) Better Water Quality Assurances  - Enhanced water quality assurances  are  yet another 
major benefit of these upstream  entry points. Two of the three locations are  situated  well 
above the urban and industrial development in Sacramento. Thus, there is little or no 
chance of these water supplies becoming  directly  contaminated by toxic waste, untreated 
sewage, or other dangerous discharges cause by a catastrophic urban event downstream 
(e.g. an industrial plant explosion, an inoperable sewage system,  etc.) 

In addition, any adverse water quality impacts caused by poisonous discharges  entering the 
Sacramento River  below  the uppe r two weirs, but  above  the third point of entry  to the  
Bypass (e.g. the D eep Water Ship Channel), could be m itigated by simply  closing-off the  
third entry point,  thereby  preventing  the c ontaminated water from  damaging the water  
quality of the  other two fresh water sources.  

Finally, even water contamination occurring below the third point of entry would not 
degrade the other two sources of clean water, because these other sources would no longer 
be forced to commingle with the degraded water at a single point of export, such as the 
DCP’s proposed tunnel near Hood. 

(iii) Safer Spawning Locations for Delta Smelt - Third, all of these proposed points of 
entry are located far enough upstream to eliminate any possible danger to smelt attempting 
to spawn in the north delta, where the DCP now proposes to install three large water 
diversion intakes. 
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(b) A Natural Riverine Transport Corridor 

Upon entering  the  Yolo Bypass,  water  will be transported south via  a natural, surface-
level  riverine  corridor, propelled by gravity.  As proposed,  the water passing downstream  
along this surface corridor would not  be hidden in a deeply buried underground tunnel, nor  
would it be  confined to a m an-made concrete canal or  engineered “straight jacket” of  
narrow levees.  Rather, it  would be allowed to carve out  a  natural  meandering  streambed  all  
the way down to the point of export  near Rio Vista.  This has numerous benefits, including  
the following:  

(i) Elimination of Virtually All Significant Adverse Impacts On The East-Side: 

The DCP proposes to build an enormous 40 mile tunnel along the east-side of the 
Sacramento River. The significant adverse environmental, social and economic impacts of 
this project on the small delta communities and rich farmlands located near this east-side 
corridor are incalculable. Moreover it is virtually certain that many of these adverse 
impacts cannot be mitigated to the level of insignificance, as required by CEQA. 

However, virtually all of these significant adverse impacts will be eliminated if the 
location of the water transport system is removed entirely from the east-side corridor and 
relocated to the west-side Yolo Bypass corridor instead. 

(ii) The Potential for Significant Environmental Enhancements and Restoration: 

Since the gold rush in 1849, California has lost more than 90% of its natural wetlands and 
native riparian habitat. The proposed alternative of a west-side surface river transport 
system through the Yolo Bypass will cause little, if any, additional harm to the natural 
environment. To the contrary, this natural riverine system will significantly aid in restoring 
much of the riparian habitat that existed in the floodplain before the Sacramento River was 
narrowly channelized in the late 19th century (to scour out hydraulic mine tailings.) 

(iii) A Substantial Reduction in Total Project Costs and Construction Delays 

By relocating the DCP from the east-side corridor to the west-side corridor, and by relying 
more on a gravity-driven surface transport system rather than a concrete tunnel from 
beginning to end, the total capital and operational costs of this project should drop 
substantially. 

Why are these costs likely to drop? Here are four obvious reasons: (1) the capital costs of 
three large diversion intakes and related fish screens would be eliminated; (2) the capital 
costs of a much longer concrete tunnel will be reduced; (3) the operation and maintenance 
costs for a far smaller and simpler project will be lessened; (4) the extensive delays 
resulting from massive east-side community opposition and protracted litigation will be 
reduced; and (5) the probability of ultimately prevailing in the courts will be enhanced. 
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(c) Extraction Options At The Southern End of The Bypass 

Water flowing down the Yolo Bypass is currently drained through a southern riparian 
channel known quite simply as the “Toe Drain.” This is one way to extract water from the 
Bypass for transfer to the export facilities near Tracy. 

Another stationary export option might be a so-called “glory hole,” such as the one in 
operation at Lake Berryessa. Located near the Monticello dam, this spillway consists of a 
single, vertical, bell-shaped extraction portal that drops water 200 feet straight down, for 
release into Putah Creek at the base of the dam. The pipe has an intake diameter of 72 feet, 
which shrinks down to about 28 feet at its base. This spillway has a maximum capacity of 
48,000 cfs, and operates whenever there is excess water in the reservoir. Below is a photo 
of the drain in operation following heavy rains that occurred in February 2017. 

(i) Environmental Benefits:  Removing fresh  water  supplies from  the Bypass  via  this kind 
of gravity-driven downward draining  device  would  eliminate  the need for massive lateral 
drain intakes, which  can  cause extensive damage to aquatic  eco-systems through 
entrainment and impingement  of food-chain organisms  and native fish. 

(ii) Economic Benefits:  The capital costs of  three large lateral  intakes  would be  eliminated, 
along with  the operational  and maintenance costs  of such intakes. In addition,  electricity 
could  actually be generated  at  the export  site,  helping to  offset any costs associated with 
pumping the water to its final destination,  described below. 
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(d) A Transport System To Convey The Water to Export Facilities Near Tracy 

The last leg of the journey is a transport system that can move water to the export facilities 
near Tracy. This transport process can be accomplished in several different ways, 
including pressurized pipes and/or a relatively short tunnel structure underneath the delta. 

IV. Conclusion 

Any effort to modernize the Delta water system, as directed in the Governor Newsom’s 
executive order, must include an honest and complete study of the west-side conveyance 
corridor. Consistent with the requirements of CEQA, I urge you to thoroughly evaluate the 
pros and cons of one or more west-side alternatives in both the draft and final 
environmental impact reports for the DCP. Thank you. 

David F. Abelson   
David F. Abelson, Environmental Law Attorney, Retired 
Past Executive Director of the Planning & Conservation League 

See Also:  

1. Congressman John Garamendi’s West-Side Scoping Letters (dated 3-20-20 and 2-15-20): Attached. 

2. Congressman John Garamendi’s  Public DCP Scoping Statement (dated 3-20-20): Link 
https://garamendi.house.gov/media/press-releases/garamendi-urges-california-consider-western-route-delta-conveyance  

3. Rep. Garamendi’s West-Side Route  Plan  (“Water Plan for All of California,”  pp.7-10, 2015): Link 
https://garamendi.house.gov/sites/garamendi.house.gov/files/Little%20Sip%20Version%208_compressed.pdf 
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From: S. Dean Ruiz 
To: DWR Delta Conveyance Scoping 
Cc: Julie Smith 
Subject: SDWA and CDWA main comments 
Date: Friday, April 17, 2020 3:30:44 PM 
Attachments: JH SDWACDWA Comments.pdf 

Please see the attached comment letter.  The attachments related to same were sent by my 
assistant earlier this afternoon. 

Thank you, 

S. Dean Ruiz, Esq. 
Mohan Harris & Ruiz LLP 
Attorneys at Law 
3439 Brookside Road, Ste. 208 
Stockton, CA 95219 
Tel: (209) 888-6039 – direct 

(209) 957-0660 - main 

1806 W. Kettleman Lane, Suite L 
Lodi, CA 95242 
(209) 747-7360 
Email: dean@mohanlaw.net 

CONFIDENTIALITY NOTICE:  This e-mail may contain privileged or other confidential information.  If you are not the intended 
recipient, disclosure, copying, distribution and use are prohibited.  If you have received this communication in error please 
advise the sender and immediately delete this message and any attachments. 
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CENTRAL DELTA WASTER AGENCY AND SOUTH DELTA WATER AGENCY 
SUPPLEMENTAL COMMENTS TO DELTA CONVEYANCE PROJECT NOP. 

CURRENT DWR MODELING IS NOT THE BEST SCIENCE AVAILABLE. 

Previous DWR modeling and analysis done for the WaterFix project revealed a number 
of inadequacies associated with that effort.  The modeling for the Delta Conveyance should not 
repeat those problems.  The inadequacies include, (a) averaging model results, (b) failure to 
analyze actual impacts associated with model outputs, ( c) failure to predict how modeling 
outputs will affect actual water quality and (d) not using up-to-date channel geometry in the 
models.  All of these issues can be avoided.  Failure to correct these problems will necessarily 
mean the eventual EIR/S will not contain the best science available. 

AVERAGING OF MODELING RESULTS IN INAPPROPRIATE 

In the WaterFix environmental documents as well as the evidence presented by DWR and 
USBR during the Water Fix hearing before the State Water Resources Control Board, DWR 
modeled (among other things) a “with project” and a “without project” and then compared the 
two results.  Instead of comparing the specific modeling outputs, DWR averaged monthly 
outputs for each of the years modeled and then compared similar averaging from the other 
scenario.  DWR’s analysis  modeled thirteen years, then averaged all the data for each month, 
and then compared the two scenarios’ monthly averaged results.  Whether such averaging of 
model outputs is ever appropriate, it is especially inappropriate when trying to estimate a 
project’s impacts on water quality in the Delta. 

Per the testimony given by SDWA’s expert witness Tom Burke, PE., at the WaterFix 
hearings, the averaging of thirteen years of model outputs smooths out the extremes in the 
outputs such that large and persistent changes in the outputs do not appear.  Thus if the model 
estimates a large decrease in salinity in one month of one year, but also a small decrease or small 
increase in another year for the same month, the average of those numbers ends up hiding the 
large increase. [Attached hereto are all documents referenced in these comments.] 

DWR’s averaged outputs showed small or little changes between the two scenarios. 
However, Mr. Burke, using DWR’s model outputs presented the complete data for each month of 
each year without using averaged data.  The differences between his presentation and that of 
DWR’s was marked.  Instead of there being little or no difference between the with and without 
project scenarios as presented by DWR, there suddenly appeared to be multi month-long time 
frames of significant changes in salinity under the with project scenario as compared to the 
without project.  This clearly showed that while DWR concluded there were only small or 
insignificant changes in salinity due to the project, in actual fact, their model outputs showed 
significant changes in salinity.  The averaging of the data hides the real model outputs and 
prevents the public from seeing the actual (estimated) impacts of the proposed project.  
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DWR argued that its model (specifically DSM2) should not be used to look at or analyze 
short periods of time and so the averaging is necessary.  That assertion is false for a number of 
reasons, the first of which leads to the second modeling error. 

DWR MODELING ANALYSIS DOES NOT ACTUALLY EXAMINE IMPACTS. 

In the WaterFix hearing DWR used its averaged model outputs and compared them to the 
various water quality standards in the Delta.  With regard to salinity changes estimated to occur 
in the areas where the southern Delta salinity standards apply,  DWR concluded that the 
estimated changes in salinity, being so small, would not cause any violations of the standards.  In 
addition, DWR and USBR claimed to operated their projects such that all Delta standards would 
be met.  Leaving the latter until later herein, the former is irrelevant. 

Per the uncontroverted testimony of Terry Prichard and Dr. Michelle Leinfelder-Miles 
given at the WaterFix hearings, comparing changes in the salinity of the water in the Delta 
channels is only the first part of an analysis to determine if any such changes cause adverse 
impacts (and the degree of impacts) to agricultural crops.  Although the SWRCB has adopted 
specific water quality standards to protect southern Delta agricultural beneficial uses (measured 
by “electro-conductivity or “EC”), those standards are of course not the only or even the best way 
to measure specific impacts of a proposed project.  The SWRCB process to develop standards 
purportedly looks at what is needed to protect the subject beneficial and not to prevent all harm 
to that use.  In addition, the process takes into account other factors which might result in a less 
protective standard from being adopted.  The water quality standards are not a scientific 
determination of a threshold below which no damage occurs and above which damage does 
occur.  They are instead are a regulatory mandate to provide some level of protection to 
beneficial uses.  CEQA requires an examination of effects and impacts, not just a comparison of 
impacts to standards. 

Per Mr. Prichard, and Dr. Leinfelder-Miles, the accepted science dealing with how 
salinity might affect agricultural crops is an examination of average seasonal (or yearly) soil 
salinity; impacts are not determined by examining averaged changes in the applied water salinity 
(in this case the Delta channel salinity).  The correct analysis was not done by DWR or USBR in 
their various analyses in the WaterFix documents or in their evidence and testimony presented at 
the hearings.  The accepted science has developed crop specific soil salinity thresholds  which if 
exceeded will impair or result in harm to the plant/crop.  The laboratory experiments from which 
these thresholds are derived look at how a certain amount of applied water of a certain salinity 
will allow the salts in the soil to adequately leach or if the salts will accumulate to the point 
where they exceed the threshold (beyond which crop damage occurs).  The salinity of the applied 
water can be used to roughly estimate if salts accumulate in the soil (to the point where damage 
to the crop occurs) but only if the actual soil (being farmed) is similar to the conditions in the 
laboratory.  The laboratory typically uses sand for the test while southern Delta soils are a mix of 
many types, some being massive.  The more massive soils do not allow water to pass though very 
easily and thus any laboratory results based on sandy soils may be  irrelevant to the real 
conditions in the southern Delta. 
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Thus, when DWR’s modeling indicates any particular increase in salinity under the with 
project scenario, they must then determine how this increase affects the soil salinity in the subject 
farmland soils or their analysis is incomplete.  Because DWR failed to do this last and most 
significant step, its conclusions are meaningless.  Here, DWR needs to determine how modeled 
changes in channel water salinity might affect farmland soil salinity.  A complete scientific 
analysis would need to determine if a 100 EC increase in applied water salinity will affect the 
soil salinity of the lands that use that water.  Dr. Leinfelder-Miles also presented evidence of a 
soil salinity study she conducted which showed how certain areas within the southern Delta were 
not adequately leaching and thus the soil salinity was increasing, even when the applied water 
salinity did not exceed the standard.  If the project causes an increase in applied water salinity 
which increases soil salinity that impact needs to be identified and quantified.  That impact is 
entirely independent of how a change in Delta water quality compares to a standard. 

Mr. Prichard and Dr. Lenifelder-Miles also testified that in addition to the effects of 
increased soil salinity during the growing season, high salinity in the applied water at a particular 
time could itself inhibit and/or damage certain seedling crops, even if the seasonal soil salinity 
was below the threshold.  Because of this, each month’s modeling data (not averaged data) is 
important in estimating if crop damage is expected to occur.  By using the averaged data, DWR 
ignored any method of estimating how short term changes in salinity may or may not cause harm. 

When DWR concluded that (again for example) a 100 EC increase does not result in a 
violation of the standard therefore the 100 EC change will not result in any adverse impacts to 
farmers, that conclusion was demonstratively false.  If the 100 EC increase is within the area for 
which inadequate leaching is occurring and salts are already accumulating in the soil, the 100 EC 
increase will necessarily be compounding the salt problem and likely causing damage. [Although 
increased salt in the soil is in and of itself a damage, the yield from any crop in any particular 
year depends on many factors.] Unless DWR examines how and change in EC actually affects 
the soil salinity in lands which use the channel water (worsened by their project), they are not 
using the best available science but are using only part of the science. 

DWR’S MODELING DOES NOT IDENTIFY ACTUAL CHANGES IN WATER 
QUALITY

 Previous DWR modeling efforts typically assert that the DSM2 model does not predict 
actual conditions, rather it is used to compare different scenarios in order to estimate the effects 
of a proposed project.  Although this may be generally true in some cases, it is not true in all 
cases and it reveals another fault in the environmental analysis being done. 

DWR’s assertion in the WaterFix analysis was that the with project scenario (using 
averages of model impacts) did not result in any exceedences of the southern Delta salinity 
standards.  However, if the modeling can only be used in a comparative analysis, and not to 
estimate actual water quality resulting from the project, then one cannot make any conclusions 
about the project’s effects on the beneficial users of Delta water.  DWR’s logic is that it cannot 
predict actual conditions but can only show a change in conditions.  No conclusions can be 
drawn as to the effects of a project unless the change in conditions is somehow applied to the real 
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world.  If for example the model shows that the increase in salinity is only 50 EC, how can one 
determine if that amount of increase results in an exceedence of the standard or not?  A 50 EC 
increase over an “existing” EC of 100 may not result in an exceedence of the 700 (or 1000) EC 
standard.  However, if the 50 EC increase occurs when the “existing” water quality is 680 EC, 
then the 50 EC increase will indeed cause an exceedence.  Recall, such exceedences are the 
criteria DWR used in the WaterFIx hearing to make conclusions about harm or damage. 

As above, the question is actually not how a change affects the meeting of a standard, 
rather the question is how a change affects a water user.  If the 50 EC increase results in the 
season’s average soil salinity exceeding the threshold for that crop, then it is certainly an adverse 
impact caused by the proposed project.  DWR’s logic falls apart unless the model outputs can 
actually be applied to real circumstances regardless of whether an impact is measured by 
exceedence of a standard or the effect on soil salinity. 

In fact DWR does use the DSM2 model to predict actual water quality.  As presented at 
the WaterFix hearings, DWR performs modeling during times of Joint Point of Diversion 
(“POD”) in order to comply with its permit conditions for that type of operations.  Their 
modeling estimates whether or not the POD will adversely affect water quality or stage.  Again, 
predicting a change without comparing how that change relates to existing water quality or stage 
would be useless.  Because it is supposed to estimate if the POD will cause harm to water quality 
or stage, DWR also includes in its POD modeling results the actual water quality and stage. 
Thus, one can look at the modeling which (for example) shows a 100 EC change and then look at 
the actual EC to estimate how that change relates to actual conditions.  This is what DWR must 
do for the subject CEQA analysis.  Modeled outputs must be compared to the actual conditions 
for the years modeled.  In that way the public can see if any increase in salinity is occurring at a 
time when water quality is already bad and see just how accurate the model is at predicting actual 
conditions. 

It is interesting to note that per those POD modeling results, the DSM2 model sometimes 
accurately tracks actual water quality but regularly misrepresents actual water quality.  Because 
the model is not always accurately predicting actual water quality, we confirm that only showing 
modeled differences between two scenarios yields no useful information. 

If one cannot match a modeled change in EC to what the actual EC will be, one can never 
determine if the change is causing impacts.  Thus any analysis by DWR which does not match 
estimated changes in water quality to actual conditions is not an adequate analysis and certainly 
not the best available science.  This leads us to the next problem with DWR modeling. 

DWR’S MODEL DOES CONTAIN ACCURATE, UP TO DATE INFORMATION

 As described above, the DSM2 model does not always accurately predict actual water 
quality conditions in the southern Delta channels.  SDWA testimony and evidence presented at 
the WaterFix hearings showed that DSM2 has as its inputs for channel geometry, data which is at 
least 5 years old and some that is over 20 years old.  Since that data was accumulated, siltation 
has occurred in the southern Delta channels which has significantly altered channel geometry.       
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         SDWA performed channel soundings to determine what the actual channel geometry was in 
various areas.  That new data revealed the inaccuracy of the DWR/DSM2 data. 

As an example, near the Undine Road bridge over Middle River, the DSM2 model 
“thought” the channel had 10 feet of depth at a certain tide when the up-to-data SDWA data 
showed one foot or less of depth.  This difference makes the DSM2 model outputs unreliable. 

The model uses data input (e.g. flow, ambient temperature, etc) and then performs 
calculations to estimate how a certain volume of water moving through a channel will change 
over time.  The calculations then “predict” characteristics of the water such as temperature, water 
quality, stage, rate of flow, volume, etc.  If the channel geometry is (for example) now one-tenth 
of what the model “thinks” that means less water is actually moving through the channel and thus 
the calculations are necessarily completely wrong.  Less water might mean less salt from one 
direction (Delta tidal flows go back and forth in the channels) or less dilution from another 
direction.  Less water means less tidal flow, less water getting to certain places, a greater 
susceptibility to temperature changes, and on and on.  Without updated channel geometry, the 
DSM2 model cannot be considered the best available science. [SDWA has provided DWR its 
more current channel geometry data and has itself performed additional channel surveys. 
However, SDWA is informed that an “updated” DSM2 (including updated channel geometry) 
might be available by 2020, but that even then it would not contain any channel geometry data 
later than 2015 in it.] 

THE PROPOSED PROJECT IGNORES THE LEGAL MANDATES REQUIRING THAT 
EXPORTS BE LIMITED TO WATER WHICH IS TRULY SURPLUS TO THE 
PRESENT AND FUTURE NEEDS OF THE DELTA AND OTHER AREAS OF ORIGIN 
INCLUDING FISH AND WILDLIFE NEEDS 

Any analysis of increased or changed exports by DWR or USBR must first begin with a 
water availability analysis.  Prior environmental reviews by the projects simply assume there is 
water to export and intentionally avoid any water availability analysis.  This practice should not 
continue. 

Per various statutes, case law and regulatory mandates, DWR and USBR can only export 
water that is surplus to other needs.  The Weber Foundation Studies conducted in anticipation of 
the S.P., indicated that the average annual amount of water produced (precipitation) in the 
Sacramento-San Joaquin watersheds during the 1928-1934 drought was 17,631,000 acre feet. 
During that same period, “Local Requirements” of the beneficial uses in those watersheds was 
25,690,000 acre feet.  Thus, on average during such a drought, the watersheds were short 
8,059,000 acre feet each year.  Although this suggests there is zero water available for exports 
during droughts, it is of course possible that the inadequate supply comes in spurts which might 
allow for some exports of “surplus flow” from the Delta.  However, that analysis is not the end of 
the issue. 

The Weber Foundation Studies did not include what is now known about the adverse 
effects of the projects on fisheries or the amounts of water needed to preserve the dwindling fish 
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populations.  Thus the “Local Requirements” aspect of the Weber Foundation Studies needs 
updating to likely include even more water; further decreasing the amounts if any that could be 
exported. 

Water that the projects may have stored during such droughts may not provide any supply 
during such droughts.  During the last drought, DWR and USBR needed eight Urgency Change 
petitions (all granted by the SWRCB!) in one year because they had insufficient water in storage 
to meet their permit and other regulator obligations.  Thus any calculation of amounts available 
for export during droughts should include full compliance with permit terms and regulatory 
mandates.  That stored water is in large part needed to meet those obligations and is thus 
unavailable for export.  When even stored water is insufficient to meet all such obligations, then 
the projects are obligated to manage whatever supply they do control to meet such standards.  For 
example, current DWR and USBR permits apply and bind not only upstream (of the Delta) 
reservoirs but also the downstream reservoir San Luis.  Thus the “stored” water in San Luis 
cannot be used unless in-Delta permit conditions are met.  This means that water already 
exported and located in San Luis would need to be released back into the San Joaquin River to 
protect Delta superior needs including fish and wildlife. 

Importantly for in-Delta beneficial users, is the case law which conditions exports on meeting in-
Delta needs.  In the Racinelli Decision (US v. SWRCB 182 Cal. App. 3d. 82 (1986))the court 
found that The Delta Protection Act (Water Code Sections 12200-12220) “prohibits project 
exports from the Delta of water necessary to provide water to which Delta users are ‘entitled’ and 
water which is needed for salinity control and an adequate supply for Delta users.” (at 139.) 

This case clearly places three in-Delta needs above exports, precluding exports until all 
such needs are met.  Those three needs are 1) water to which Delta users are entitled, 2) water for 
salinity control, and 3) an adequate supply for Delta users.  As DWR well knows, in the last 
drought the SWRCB attempted to curtail numerous in-Delta water users who claim pre-1914 and 
riparian rights while still allowing exports.  Per the Racinelli there can be no exports if a full and 
complete in-Delta supply is not provided.  Thus, any analysis of the proposed project must be 
based on a water availability analysis that conforms to the law. 

OTHER LEGAL REQUIREMENTS LIMIT THE AMOUNT OF WATER AVAILABLE 
FOR EXPORT. 

The Delta Reform Act Water Code section 85031(a) provides: 

"(a) This division does not diminish, impair, or otherwise affect in any 
manner whatsoever any area of origin, watershed of origin, county of origin, or 
any other water rights protections, including, but not limited to, rights to water 
appropriated prior to December 19, 1914, provided under the law. This division 
does not limit or otherwise affect the application of Article 1.7 (commencing with 



  
 

 
 

  
  

 

  
  

 
 

  
 

 
  

  
  

  
    

 
   

  
    

 

  
  

 

DCS568

Section 1215) of Chapter 1 of Part 2 of Division 2, Sections 10505, 10505.5, 
11128, 11460, 11461, 11462, and 11463, and Sections 12200 to 12220, 
inclusive." (Emphasis added.) 

Water Code Sections 11460 et seq. and 12200 et seq. are specific in defining the 
limitation on the export of water from the Delta by the S.P. and CVP. Water Code Sections 
11460 et seq. were added by Statutes 1943, c. 370, p. 1896 around the time of commencement of 
the CVP. Water Code Section 12200 et seq. was added by Statutes 1959, c. 1766, p. 1766 around 
the time of commencement of the State Water Project. 

The limitation of the projects to the export of only surplus water and the obligation of the 
projects to provide salinity control and assure an adequate water supply sufficient to maintain and 
expand agriculture, industry, urban, and recreational development in the Delta is clear. 

Water Code Sections 12200 through 12205 (as examined in the Racinelli Decision) are 
also specific as to the requirements to provide salinity control for the Delta and provide an 
adequate water supply in the Delta sufficient to maintain and expand agriculture, industry, urban 
and recreational development. 

'12200. Legislative findings and declaration 

The Legislature hereby finds that the water problems of the Sacramento-San 
Joaquin Delta are unique within the State; the Sacramento and San Joaquin Rivers 
join at the Sacramento-San Joaquin Delta to discharge their fresh water flows into 
Suisun, San Pablo and San Francisco bays and thence into the Pacific Ocean; the 
merging of fresh water with saline bay waters and drainage waters and the 
withdrawal of fresh water for beneficial uses creates an acute problem of salinity 
intrusion into the vast network of channels and sloughs of the Delta; the State 
Water Resources Development system has as one of its objectives the transfer of 
waters from water-surplus areas in the Sacramento Valley and the north coastal 
area to water-deficient areas to the south and west of the Sacramento-San Joaquin 
Delta via the Delta; water surplus to the needs of the areas in which it originates is 
gathered in the Delta and thereby provides a common source of fresh water supply 
for water-deficient areas. It is, therefore, hereby declared that a general law cannot 
be made applicable to said Delta and that the enactment of this law is necessary 
for the protection, conservation, development, control and use of the waters in the 
Delta for the public good. (Added by Stats. 1959, c. 1766, p. 4247, '1.) 

'12201. Necessity of maintenance of water supply 

The Legislature finds that the maintenance of an adequate water supply in the 
Delta sufficient to maintain and expand agriculture, industry, urban, and 
recreational development in the Delta area as set forth in Section 12220, Chapter 
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2, of this part, and to provide a common source of fresh water for export to areas 
of water deficiency is necessary to the peace, health, safety and welfare of the 
people of the State, except that delivery of such water shall be subject to the 
provisions of Section 10505 and Sections 11460 to 11463, inclusive, of this code. 
(Added by Stats. 1959, c. 1766, p 4247, '1.) 

'12202. Salinity control and adequate water supply; substitute water supply; 
Delivery 

Among the functions to be provided by the State Water Resources Development 
System, in coordination with the activities of the United States in providing 
salinity control for the Delta through operation of the Federal Central Valley 
Project, shall be the provision of salinity control and an adequate water supply for 
the users of water in the Sacramento-San Joaquin Delta. If it is determined to be in 
the public interest to provide a substitute water supply to the users in said Delta in 
lieu of that which would be provided as a result of salinity control no added 
financial burden shall be placed upon said Delta water users solely by virtue of 
such substitution. Delivery of said substitute water supply shall be subject to the 
provisions of Section 10505 and Sections 11460 to 11463, inclusive, of this code. 
(Added by Stats. 1959, c. 1766, p 4247, '1.) 

'12203. Diversion of waters from channels of delta 

It is hereby declared to be the policy of the State that no person, corporation or 
public or private agency or the State or the United States should divert water from 
the channels of the Sacramento-San Joaquin Delta to which the users within said 
Delta are entitled. (Added by Stats. 1959, c. 1766, p 4249, '1.) 

'12204. Exportation of water from delta 

In determining the availability of water for export from the Sacramento-San 
Joaquin Delta no water shall be exported which is necessary to meet the 
requirements of Sections 12202 and 12203 of this chapter. (Added by Stats. 1959, 
c. 1766, p 4249, '1.) 

'12205. Storage of water; integration of operation and management of release 
of water 

It is the policy of the State that the operation and management of releases from 
storage into the Sacramento-San Joaquin Delta of water for use outside the area in 
which such water originates shall be integrated to the maximum extent possible in 
order to permit the fulfillment of the objectives of this part. (Added by Stats. 1959, 
c. 1766, p 4249 
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[It must be emphasized that Section 12205 immediately above would preclude 
certain operations of any isolated facility since the releases for export intended to 
pass through the isolated facility would not help fulfill the objectives of the Act.] 

‘Water Code 11460 provides: 

11460.  Prior right to watershed water 

In the construction and operation by the department of any project under 
the provisions of this part a watershed or area wherein water originates, or 
an area immediately adjacent thereto which can conveniently be supplied 
with water therefrom, shall not be deprived by the department directly or 
indirectly of the prior right to all of the water reasonably required to 
adequately supply the beneficial needs of the watershed, area, or any of the 
inhabitants or property owners therein. (Added by Stats. 1943, c. 370, p. 
1896. Amended by Stats. 1957, c. 1932, p. 3410, '296.)@ 

The December 1960 DWR Bulletin 76 (Exhibit   ) which includes a contemporaneous 
interpretation by DWR of Water code Section 12200 through 12205 provides at page 12: 

"In 1959 the State Legislature directed that water shall not be 
diverted from the Delta for use elsewhere unless adequate 
supplies for the Delta are first provided. (Emphasis added.) 

            Similarly the DWR confirmed  its interpretation of law in the contract 
between the  State of California  Department of Water Resources and the  North 
Delta  Water Agency For the Assurance of a Dependable Water Supply of 
Suitable Quality dated January 28, 1981, which provides: 

"(d) The construction and operation of the CVP and S.P. at 
times have changed and will further change the regimen of 
rivers tributary to the Sacramento-San Joaquin Delta (Delta) 
and the regimen of the Delta channels from unregulated flow to 
regulated flow. This regulation at times improves the quality of 
water in the Delta and at times diminishes the quality from that 
which would exist in the absence of the CVP and S.P. The 
regulation at times also alters the elevation of water in some 
Delta channels." 

"(f) The general welfare, as well as the rights and requirements 
of the water users in the Delta, require that there be maintained 
in the Delta an adequate supply of good quality water for 
agricultural, municipal and industrial uses." 
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"(g) The law of the State of California requires protection of 
the areas within which water originates and the watersheds in 
which water is developed. The Delta is such an area and within 
such a watershed. Part 4.5 of Division 6 of the California Water 
Code affords a first priority to provision of salinity control and 
maintenance of an adequate water supply in the Delta for 
reasonable and beneficial uses of water and relegates to lesser 
priority all exports of water from the Delta to other areas for 
any purpose." (Emphasis added.) (See 
Exhibit  .) 

In SWRCB D-1485 at page 9 the SWRCB provided: 

"The Delta Protection Act accords first priority to satisfaction of 
vested rights and public interest needs for water in the Delta and 
relegates to lesser priority all exports of water from the Delta to 
other areas for any purpose." 

The export projects must additionally fully mitigate their respective impacts and meet  the 
affirmative obligations to the  Delta and other areas of origin including those related to flow. 
Failure to so do results in a shift of the  cost of the project to someone  else. The  State Water 
Resources Development Bond Act was intended to preclude  such a shift in costs. See  also 
Goodman v. Riverside (1993) 140 Cal.App.3d 900 at 906 for the  requirement that the  costs of the 
entire  project be paid by the contractors. Water Code Section 11912 requires that the  costs 
necessary for the preservation of fish and wildlife be  charged to the contractors. The term 
"preservation"  appears to be  broader than mitigation and appears to create  an affirmative 
obligation beyond mitigation. 

Title 34 of Public Law 102-575 referred to as the Central Valley 
Project Improvement Act in Section 3406(b) (1) authorizes and directs 
the Secretary of Interior to enact and implement a program which 
makes all reasonable efforts to ensure by the year 2002 natural 
production of anadromous fish (including salmon, steelhead, striped 
bass, sturgeon and American shad) will be sustainable on a long term 
basis at levels not less than twice the average levels attained during the 
period of 1967-1991 

The Delta Reform Act of 2009 includes provisions intended to provide additional 
protection for the Delta. Such provisions include Water Code §85054 which provides: 

"§85054. Coequal goals 
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'Coequa1.goals' means the two goals of providing a more reliable 
water supply for California and protecting restoring, and enhancing the 
Delta ecosystem. The coequal goals shall be achieved in a manner that 
protects and enhances the unique cultural, recreational, natural 
resource, and agricultural values of the Delta as an evolving place." 

Water Code §85021 provides: 

"§85021. Reduction of reliance on Delta for future water supply needs 

The policy of the State of California is to reduce reliance on the Delta 
in meeting California's future water supply needs through a statewide 
strategy of investing in improved regional supplies, conservation, and 
water use efficiency. Each region that depends on water from the Delta 
watershed shall improve its regional self-reliance for water through 
investment in water use efficiency, water recycling, advanced water 
technologies, local and regional water supply projects, and improved 
regional coordination of local and regional water supply efforts." 

The Delta and other areas of origin both upstream and downstream are part of California 
and also need a more reliable water supply. The proposed project is clearly directed only at the 
ability of the S.P. and CVP to export water from the Delta. Restoration and protection of Delta 
water quality and flows including flushing flows are part of a more reliable water supply for 
California. Non-degradation of water quality and the statutory obligations to provide 
enhancement of water quality and an adequate supply are also absent from the proposal. 

The cumulative impacts of the proposed project together with the predetermined single 
tunnel will clearly render water supply less reliable in all areas of the Delta downstream of the 
Sacramento River intakes and those areas along the current routes of Sacramento River flow to 
the export pumps. The common pool for the interior Delta will be eliminated along with the 
common interest in protecting the water quality. The single tunnel has no outlets and 
requirements to protect water quality in dry periods are always circumvented. For areas 
throughout the watershed, including those along the tributaries upstream of the Delta, curtailment 
of local water use, and water transfers to increase utilization of the highly expensive tunnel 
combined with the need for fish flows and high water consumption habitat to mitigate for the 
construction and operation of the tunnel will greatly add to unreliability. 

The Proposed Project ignores the need to reduce reliance on exports of water from the 
Delta. The hydrology of the Delta watershed is inadequate to support even the past level of 
exports.

            Development within the watersheds of origin and the need to recapture water from S.P. 
and CVP exports will increase. There is evidence that more water will be needed to mitigate for 
the S.P. and CVP damage to fish including meeting the CVPIA anadromous fish restoration 
requirements of 2 times the average natural production for the years 1967 through 1991. Climate 
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change is also expected to adversely affect water supply. The increasing threat of terrorism, the 
continuing threat of natural calamities, including earthquakes and the growing need for electricity 
all gravitate towards less reliance on exports from the Delta and instead concentration on 
developing local self-sufficiency. The deficit due to the failure to develop North Coast 
watersheds will not be overcome by efforts at self-sufficiency, however, increased efforts in 
urban communities can increase the amount of water available for agriculture and the 
environment. 

The limited hydrology was clearly recognized in the planning for the S.P. which was to 
develop projects on the rivers in the North Coast watersheds sufficient to import to the Delta 
about 5,000,000 acre feet of water seasonally for transfer to areas of deficiency. (See Exhibit 14 
December 1960 Bulletin 76 page 13). Such areas of deficiency were expected to be both north 
and south of the Delta pumps. The projects in the North Coast watersheds were never constructed 
and the projects are woefully short of water. 

In addition to the lack of precipitation in the Delta watershed to meet local and export 
needs are the environmental needs. Water is needed for mitigation of project impacts and the 
affirmative obligations for salinity control and fish restoration. 

The original planning for the S.P. and CVP appears to have underestimated the needs to 
protect fish both as to flow requirements and carryover storage required for temperature control. 
In 2009 after only two (2) dry years, the S.P. and CVP violated the SWRCB February outflow 
requirements claiming that meeting the outflow requirements would reduce storage below the 
point necessary to meet cold water requirements for salmon later in the year. Although the 
project operators lied and the real reason for the violation was the ongoing pumping of the 
unregulated flow to help fill San Luis Reservoir, the incident clearly shows the inability of the 
projects to provide surplus water for export in the 4th, 5th and 6th years of drought. 

In May of 2013 the S.P. and CVP again claimed a need to preserve cold water in storage 
for fish. They requested and were allowed by the SWRCB to reduce outflow so as to exceed the 
western and interior Delta agricultural water quality objectives to save such cold water in storage. 
They did not suggest and did not reduce export pumping which would have had the same effect 
as reducing outflow. 

In 2014 the 3rd year of drought, the SWRCB issued curtailment notices to post 1914 
water right holders in the areas of origin and reduced exports due to the lack of water. 

In the 4th year of drought the SWRCB curtailed post 1914 and some pre-1914 water 
rights and reduced exports due to lack of water. 

Six year droughts can be expected and even longer droughts are possible. The historic 
occurrence of multi-year droughts was examined in a DWR study of tree rings. Exhibit 13 is 
Table 3 from such study. 
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The State Water Project Delivery Reliability Report 2013 shows a long-term (10 year 
period) average Table A delivery as 2,266,000 acre feet per year; a long-term average (1921-
2003) as 2,400,000 acre feet per year; a single dry year (1977) as 453,000 acre feet and a 6-year 
drought (1987-1992) as 1,055,000 acre feet per year. These figures can be contrasted to the 
Maximum Possible S.P. Table A Delivery of 4,172,000 acre feet per year. See Exhibit 15 
excerpts from S.P. Delivery Reliability Report 2013. 

"§ 1502.14 Alternatives including the proposed action. 

This Section is the heart of the environmental impact statement. Based on the 
information and analysis presented in the sections on the Affected Environment 
(§ 1502.15) and the Environmental Consequences (§ 1502.16), it should present 
the environmental impacts of the proposal and the alternatives in comparative 
form, thus sharply defining the issues and providing a clear basis for choice 
among options by the decision maker and the public. In this section agencies 
shall: 

(a)  Rigorously explore  and objectively evaluate all  reasonable  alternatives, 
and for alternatives which were eliminated from  detailed study, briefly  
discuss the reasons for their having been eliminated. 

(b) Devote substantial treatment to each alternative considered in detail  
including the  proposed action so that reviewers may evaluate their 

comparative  merits. 

©  Include reasonable alternatives not within the  ' jurisdiction of the  lead  
agency. 

(d) Include  the  alternative  of no action. 

(e)  Identify the  agency's preferred alternative or alternatives, if one  or more  
exists, in the draft statement  and identify such alternative  in the  final  
statement unless another law prohibits the expression of such a preference. 

(f)  Include  appropriate  mitigation measures not already included in the  
proposed  action or alternatives." (Emphasis added.) 

An alternative which requires that the S.P. and CVP be operated in accordance with 
current law is a reasonable alternative which must be rigorously and objectively evaluated. The 
Proposed Project clearly ignores the law establishing the priorities for meeting needs within the 
Delta and other areas of origin including the needs of fish and wildlife. 

The ability of the S.P. and CVP to deliver “full contract amounts” never existed and thus 
could not be restored or protected.  The words “up to” conceivably should cover a range from 
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zero deliveries to a high of what can be supported with full compliance with State and federal 
law and hydrologic conditions. The projects have not been able to meet even the D 1641 
requirements. 

Although obviously not intended by DWR in controlling the preparation of the DEIR, a 
range of reasonable alternatives must be considered including substantially reduced and at times 
no exports from the Delta.  The upper range is of course limited by law and hydrology. An 
impartial evaluation is needed to determine the true capability of the export projects to provide 
surplus water for export while meeting D-1641 over a drought comparable to the 1928/29 
through 1933/34 drought, while at the same time meeting listed species requirements, senior 
water rights, salinity control and providing an adequate supply to serve the needs in the Delta and 
other areas of origin.  

THE CEQA ANALYSIS SHOULD INCLUDE AN EXAMINATION OF SILTATION 
TRENDS IN THE DELTA. 

As referenced above, recent channel surveys and other anecdotal evidence indicate that in 
the southern Delta channel capacities are decreasing.  Large areas of the San Joaquin River, 
Middle River, Old River, Doughty Cut and Salmon Slough have lost significant channel capacity 
due to siltation.  After each of the most recent high flows years, degradation of channel capacity 
has increased.  This appears to be a trend such that rather than the high flow year’s flows flushing 
siltation farther downstream or out to the Bay, siltation now increases every year.  Estimating the 
degree of degradation will allow needed modeling to predict how internal Delta flows may be 
affected and thus how the proposed project might exacerbate any problems. 

OTHER REASONABLE ALTERNATIVES MUST BE CONSIDERED. 

The NOP suggest a very limited set of alternatives.  Such limitations are contrary to 
CEQA and contrary to the public interest.  Alternatives that should be considered include an 
armored pathway through the Delta which allow prompt restoration of legal exports after a 
catastrophic earthquake event; alternate routes for any tunnel which avoid use of the already 
insufficient Delta roads, highways and waterways; a decrease in exports with other sources to 
supplement export needs; the San Joaquin Valley Blueprint suggested under channel diversion 
points; and the Delta Corridors proposal.  All such alternatives should include actions to fully 
mitigate the CVP and SWP’s adverse impacts on the San Joaquin River and the southern and 
central Delta waters. 

Central Delta Water Agency and South Delta Water Agency are also submitting 
additional comments and documentation for consideration in the preparation of the Delta 
Conveyance environmental document. 
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From: Karen Mann 
To: DWR Delta Conveyance Scoping 
Subject: Single Tunnel - Scoping response 
Date: Friday, April 17, 2020 2:57:01 PM 

Good Day – Another lovely day quarantined due to the Stay at Home restriction. 

First – It appears that SEC group was set up just as a PR stunt to show that you are listening. 
However, ARE YOU listening???  The Delta Business Community is VERY MUCH against the 
construction of the proposed tunnel through the natural resourse which is precious to the State of 
California historically as well as a good support of the natural ecology of the area.  Birds, fish, 
wildlife, farmers, ranchers, marinas, campgrounds, fishermen, hunters, families enjoy and thrive due 
to the presence of the California Delta. 

Second – It appears that you are not listening to the people you have requested information from at 
the current and prior scoping meetings.  I personally know of 4 recent meetings were 99.7% of the 
attendees were very much against the construction of the tunnels.  We have repeatedly explained 
the reasons – which appear to have been ignored. 

Finally – May this be my official notice to you that I, Karen J. Mann – small business owner, delta 

resident, recreational boater, recreational fisherman, grandparent and 3rd generation resident to 
live in or around the San Francisco Bay Area – that I DO NOT WANT THE TUNNEL BUILT THROUGH 
THE DELTA WATERWAYS!    1 TUNNEL IS 1 TUNNEL TOO MANY!!!!!  

For your information – the following OPPOSE THE TUNNEL PROJECT. 
*Residents of Discovery Bay, Bethel Island, Rio Vista, Oakley, Brentwood, Stockton, Tracy & Manteca 
*the recreational community (camping, fishing, boating) ie marinas, boat sales, RV equipment & 
sales, Camping gear, restaurants, etc. 
*ESPN – televised broadcasts of fishing derbies 
*Businesses 
*Farmers 
*Retail establishments 
*Realtors 
*The Native American Community 
*Ancillary businesses to all the above 

As a taxpayer – this is a waste of our taxes and should not be a part of the budget for the State of 
California. 

Karen J. Mann  (2020 President, Save the California Delta Alliance) 
Certified General Appraiser 
MANN & ASSOCIATES – Real Estate Appraisals since 1980 



---Sent from Mail for Windows 10 
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14850 Highway 4 #A326 
Discovery Bay CA 94505 
Office 925.513.3231 
Cell:  510.612.5122 (text or call me) 
karen@mannappraisal.com 
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From: Obegi, Doug 
To: DWR Delta Conveyance Scoping 
Cc: jon@baykeeper.org; bobker@bay.org; Zwillinger, Rachel (Mail Contact) 
Subject: Scoping Comments re Delta Conveyance 
Date: Friday, April 17, 2020 9:57:02 AM 
Attachments: NRDC et al scoping comments re Delta Conveyance 4-17-20.pdf 

Attached are scoping comments in response to DWR’s Notice of Preparation for an Environmental 
Impact Report for the Delta Conveyance Project submitted on behalf of NRDC, Defenders of Wildlife, 
San Francisco Baykeeper, and The Bay Institute. Please let us know if you have any questions or have 
problems opening the attachment. 

Sincerely, 
Doug 
--------------------
DOUG OBEGI 
Senior  Attorney* 
Water  Program 

NATURAL RESOURCES 
DEFENSE COUNCIL  

111 SUTTER ST. ,  21S T  FLOOR 
SAN FRANCISCO,  CA 94104 
T  415.875.6100 
DOBEGI@NRDC.ORG 
NRDC.ORG 

Please save paper .  
Th ink before pr in t ing.  

* Admitted to practice in California 
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April 17, 2020  

Delta Conveyance Scoping Comments  

Attn: Renee Rodriguez  

Department of Water Resources  

P.O. Box 942836  

Sacramento, CA 94236  

Sent Via Email to DeltaConveyanceScoping@water.ca.gov  

RE:  Scoping Comments regarding the Notice of Preparation of Environmental 

Impact Report for  the Delta Conveyance Project  

Dear Ms. Rodriguez:  

On behalf of the Natural Resources Defense Council, Defenders of Wildlife, The Bay Institute, 

and San Francisco Baykeeper, we are writing to provide scoping comments regarding the Notice 

of Preparation of Environmental Impact Report for the Delta Conveyance Project (“NOP”). As 

you know, in January 2013 a coalition including NRDC and Defenders of Wildlife proposed a 

single Delta tunnel as part of a portfolio alternative for the Delta and asked the State to evaluate 

the alternative.1 NRDC remains open to the concept of new conveyance in the Delta, provided 

that new conveyance in the Delta is part of an enforceable portfolio that: (1) significantly 

improves conditions for native fish and wildlife, in part by substantially reducing water 

diversions from the Bay-Delta; (2) minimizes and avoids impacts to communities in the Delta 

from the construction and operation of such a facility; and, (3) includes significant investments 

in sustainable local and regional water supply projects to help offset reduced water diversions 

from the Delta.  

We believe that credible and impartial environmental and economic analyses of a proposed 

project and alternatives are essential, in contrast to the fundamentally flawed analyses that DWR 

previously performed for the Bay Delta Conservation Plan (“BDCP”) and California WaterFix 

project, including the final EIR for which DWR ultimately withdrew certification.  However, as 

discussed on the pages that follow, we are concerned that language in the NOP could prevent 

consideration of a reasonable range of alternatives, preclude analysis of impacts from the whole 

project, unreasonably limit consideration of the likely environmental impacts, and fails to 

1  This Portfolio Alternative for the Delta is available online at: https://www.nrdc.org/resources/portfolio-

based-conceptual-alternative-bay-delta  
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provide a stable and accurate project description. We therefore strongly urge the Natural 

Resources Agency to reconsider the approach to the proposed project and analysis of 

environmental impacts described in the NOP. 

1. The Purpose Statement in the NOP is Unlawful and Cannot Justify Excluding 

Alternatives That Significantly Reduce Diversions from the Delta 

CEQA requires that the project description contain a clear statement of the project objectives, 

including the underlying purpose of the project.  Cal. Code Regs., tit. 14, § 15124(b).  The 

project’s purpose and objectives are relevant to defining the reasonable range of alternatives that 

must be considered in the DEIR.  Id., § 15126.6(a).  However, DWR’s purpose and objectives in 

the NOP are inconsistent with State law and could limit consideration of feasible alternatives. 

DWR must revise the Purpose and Objectives statement and ensure that the statement does not 

limit meaningful consideration of alternatives that significantly reduce diversions from the Delta. 

In contrast to DWR’s purpose and objectives for the BDCP/WaterFix, the purpose statement in 

this NOP omits any consideration of protecting and restoring the Bay-Delta ecosystem and/or the 

co-equal goals for the Delta, and instead makes the project purpose solely to “restore and 

protect” water diversions from the Delta, as the table below demonstrates. 

BDCP/WaterFix  Single Delta Conveyance  

“DWR’s fundamental “DWR’s underlying, or  
purpose in proposing the  fundamental, purpose in 

BDCP is to make physical  proposing the project is to 

and operational develop new diversion and 

improvements to the SWP conveyance facilities in the 

system in the Delta necessary Delta necessary to restore and 

to restore and protect protect the reliability of State 

ecosystem health, water  Water Project (SWP) water  

supplies of the SWP and CVP deliveries and, potentially, 

south-of-Delta, and water Central Valley Project (CVP) 

quality within a stable water deliveries south of the 

regulatory framework, Delta, consistent with the 

consistent with statutory and State’s Water Resilience 

contractual obligations.”  Portfolio.”  

This purpose statement in the NOP is inconsistent with state law, the best available science 

regarding climate change and ecosystem health, and the Newsom Administration’s publicly 

stated objectives for the project. DWR must significantly revise this proposed purpose statement 

to eliminate language suggesting the purpose is to increase water deliveries from the Delta to 

ensure that this language does not exclude consideration of a proposed project or alternatives that 

reduce water diversions from the Bay-Delta. 

2 
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First, the project purpose to “restore” State Water Project water deliveries suggests that the 

proposed project  should maintain or increase water diversions from the imperiled estuary.  

However, increasing water diversions from the Delta  is inconsistent with the best available  

science regarding both the effects of climate change and legally required protections for the Bay-

Delta  ecosystem.  For instance, DWR’s 2019 Climate Change Vulnerability Assessment found 

that climate  change is likely to reduce median State Water Project diversions from the Delta by 

10% by 2050 (deliveries reduced by 312,000-acre  feet per year).  Other recent analyses, such as 

Ray et al  2020, also have concluded that climate  change is likely to result in reduced SWP 

diversions from the Delta.  Equally important, numerous analyses by state and federal agencies 

have concluded that increased protections for native fish and wildlife, including threatened and 

endangered species,  are  needed to prevent extinction and to comply with state laws, and that 

these increased environmental protections (e.g., increased instream flows, increased Delta 

outflow, improved temperature management, improved migratory survival through the Delta) 

would be likely to reduce diversions from the Delta.2    

Similarly, the NOP’s stated purpose of increased SWP water diversions from the Delta, without 

any investment in local and regional water supplies to reduce reliance on the Delta, is 

inconsistent with state law.  The Delta Reform Act established state policy to reduce reliance on 

the Delta and to meet state water needs through investments in sustainable local and regional 

water supply projects, such as improved water use efficiency and water recycling. Cal. Water 

Code § 85022.  While the purpose statement in the NOP references the State’s Water Resilience 

Portfolio, the purpose statement does not explicitly require reduced reliance on the Delta, and it 

appears to focus on increasing (“restoring” to some higher level) water deliveries from the Delta. 

More generally, the reference to the Water Resilience Portfolio does nothing to cure the 

deficiencies in the NOP’s stated purpose.  The Portfolio has not yet been finalized, does not 

commit any funding, fails to include enforceable deadlines, and fails to include linkages between 

the actions (including with new conveyance). The purpose and objectives should be revised to 

explicitly include reduced reliance on the Delta through a program of investments in local and 

regional sustainable water supply projects, and by deleting the word “restore” to avoid any 

implication that the project purpose is to increase water diversions from the Delta, rather than 

reducing water diversions as necessary to comply with the California Endangered Species Act 

and other state laws.  

Third, the purpose statement and objectives in the NOP are inconsistent with the co-equal goals 

for the Delta established in the Delta Reform Act.  That Act establishes co-equal goals of 

providing a more reliable water supply and protecting, restoring and enhancing the Delta 

ecosystem in a manner that protects and enhances the unique values of the Delta.  See Cal. Water 

2 Examples include the Secretary of the Interior’s August 2016 memo to the President, the State Water 

Resources Control Board’s (“SWRCB”) 2010 Public Trust Flows report, the SWRCB’s 2017 Scientific 

Basis Report, the SWRCB’s July 2018 Framework for the Sacramento/Delta Update to the Bay-Delta 

Plan, the SWRCB’s January 2020 comments on the draft environmental impact report for operations of 

the State Water Project, and the State of California’s 60-day notice letter and filed complaint challenging 

the Trump Administration’s 2019 biological opinions.  

3 
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Code § 85054. In contrast, the purpose and objectives in the NOP omits any consideration of 

ecosystem health and restoration, impacts to Delta communities.  Such an approach is 

inconsistent with the Delta Reform Act, and the project purpose and objectives should be revised 

to incorporate restoration of the Bay-Delta ecosystem as a co-equal purpose to improving the 

physical reliability of the water delivery system. 

Finally, the purpose statement and objectives in the NOP are inconsistent with the Newsom  

Administration’s public statements regarding Delta conveyance. For instance, the Governor’s  
2019 State of State speech emphasized that in addition to protecting water supply, a single Delta 

tunnel project must also “preserve Delta fisheries,” and that conveyance  must be part of a 

portfolio with water recycling and water conservation.  Similarly, the draft  Water Resilience 

Portfolio Report (Recommendation 19.1) emphasized that a Delta tunnel  must “protect water 

quality,” “support ecosystem restoration,” and “limit local impacts.”  The purpose and objectives 

in the NOP wholly omit any consideration of these essential attributes of a sustainable project.    

We therefore urge DWR to significantly revise the purpose and objectives of Delta conveyance 

to eliminate any suggestion that the project’s purpose is to increase water diversions from the 

Delta, to explicitly require reduced reliance on the Delta and investments in local and regional 

water supply projects as part of a true portfolio, and to incorporate protection and restoration of 

the Bay-Delta ecosystem as a co-equal purpose of the project. 

2. The DEIR Must Consider a Reasonable Range of Alternatives 

CEQA requires that an environmental impact report analyze a reasonable range of alternatives to 

the proposed project, including a no project alternative. Cal. Pub. Res. Code §§ 21002, 21061, 

21100; tit. 14, Cal. Code Regs. § 15126.6.  Here, a reasonable range of alternatives must include 

not only one or more alternatives that reduce diversions from the Delta, but also one or more 

alternatives that include a single Delta tunnel as part of a portfolio of local and regional water 

supply investments. However, language in the NOP does not appear to consider alternatives that 

reduce diversions from the Delta and fails to include new conveyance as part of an enforceable 

portfolio of local and regional water supply projects. 

First, because the purpose and objectives of a project define what alternatives are reasonable, id. 

at § 15126.6(a), as discussed supra  it is essential that the State revise the NOP’s purpose and 

objectives to ensure consideration of  alternatives that significantly reduce diversions from the 

Bay-Delta  as needed to comply with state and federal laws.  Here, the NOP identifies a range of 

alternatives based on size of new conveyance (from 3,000 to 7,000 cfs), but it does not identify a 

range of operational criteria. Instead, it suggests that the alternatives would “increase DWR’s  
ability to capture water during high flow events,” and that it would identify “initial operating 

criteria” rather than a range of operational criteria.  However, that approach to operations ignores: 

(1) the best available science regarding the need to substantially increase Delta outflows and 

reduce diversions to protect fish and wildlife during portions of most water year types, including 

wetter years; (2) more restrictive pumping limits in the South Delta to offset the new 

4 
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environmental impacts caused by the North Delta diversion facility(ies); (3) the best available 

science showing that diversions from the North Delta reduce salmon survival when flows below 

the proposed intakes are less than 35,000 cfs (Perry et al 2018). 

While it is true that the Supreme Court in 2008 upheld the final EIR for the CALFED program 

despite the fact that the document did not consider a reduced export alternative, In re Bay-Delta 

Programmatic Environmental Impact Report Coordinated Proceedings, 43 Cal. 4th 1143, 1168 

(2008), changes in state law and the best available scientific information demonstrate that a EIR 

for this project must consider alternatives that reduce diversions from the Bay-Delta.  For 

instance, the subsequent enactment of the Delta Reform Act now makes ecosystem restoration a 

co-equal purpose with improving water supply reliability and establishes state policy to reduce 

reliance on the Delta.  Similarly, the best available science regarding the effects of climate 

change and ecosystem restoration demonstrate that reduced water diversions are needed to meet 

water quality standards and comply with state and federal endangered species acts.  As a result, 

the EIR for this project must consider alternatives that result in reduced diversions from the 

Delta, even as the physical reliability of the system may be improved with new conveyance. 

Second, in order to be consistent with the Delta Reform Act the DEIR must consider one or more 

alternatives that include new conveyance as part of a portfolio of local and regional water supply 

investments. The 2013 Portfolio Alternative for the Delta provides one model for this approach, 

and the terms and conditions proposed by NRDC et al in our opening statement to the SWRCB 

for the WaterFix change in point of diversion hearing provides another portfolio alternative that 

should be considered. The CALFED EIR/EIS provides another potential model for analyzing 

Delta conveyance as part of a broader program; that final EIR analyzed the effects of the 

CALFED program, including program elements such as habitat restoration, water conservation, 

new Delta conveyance, water quality improvements, and improved flows and fish screens to 

protect fish and wildlife.  Similarly, here CEQA analysis of a single tunnel Delta conveyance 

project as part of a portfolio that reduces reliance on the Delta and invests in local and regional 

water supply projects could utilize both programmatic and project level analysis of different 

program elements. 

Finally, the NOP indicates that the scoping process will inform operations to be analyzed in the 

DEIR.  We strongly suggest that the DEIR include a range of operational alternatives that 

strengthen protections for fish and wildlife, including: (1) one or more alternatives that are 

consistent with the operations outlined in the SWRCB’s July 2018 Framework for the 

Sacramento/Delta Update to the Bay-Delta Plan; (2) one or more alternatives that are consistent 

with the operational criteria identified by NRDC et al in our opening statement to the SWRCB 

for Phase 2 of the water rights proceeding for the California WaterFix project.3 These 

operational requirements include significant increases in Delta outflow to protect longfin smelt, 

Delta Smelt, and other native fish species, and prohibitions on diversions from new conveyance 

3  Available online at: 

https://www.waterboards.ca.gov/waterrights/water_issues/programs/bay_delta/california_waterfix/openin 

g_statements/docs/part2/opening_nrdc.pdf   

5 
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when flows at Freeport are less than 35,000 cfs to protect salmon (see Perry et al 2018). In order 

to comply with state and federal laws, the proposed project must strengthen environmental 

protections as compared to the environmental baseline. 

3. The Scope of the DEIR Must Include Analysis of Effects of the Whole Project of 

SWP/CVP Operations and Facilities, Including Upstream Operations 

CEQA requires that the DEIR analyze the effects of the whole project on the environment. 

CEQA Guidelines § 15378 (definition of “project” means “the whole of an action”). The 

definition of a project is broadly construed in order to maximize protection of the environment. 

Nelson v. County of Kern, 190 Cal.App.4th 252, 271 (2010). The whole of the action analyzed 

in this DEIR must include upstream operations of the SWP and CVP, and it must consider not 

only short-term effects of construction and operations, but also effects of operations in the long 

term in light of the likely effects of climate change.  

While there is language in the NOP suggesting that the DEIR will consider upstream effects, 

other language in the NOP suggests that the DEIR will not fully consider effects from operations 

of the SWP and CVP upstream of the Delta.  The NOP acknowledges on page 6 that the scope of 

the environmental review may include State Water Project contract amendments relating to 

paying for Delta conveyance, and that the geographic scope includes areas upstream of the Delta.  

In contrast, the NOP on page 9 suggests that the DEIR will only examine changes in flow in the 

Delta and exclude consideration of changes to flow and water temperature upstream. Moreover, 

DWR’s recent DEIR for operations of the State Water Project failed to adequately consider 

environmental impacts from operations of the CVP and SWP upstream of the Delta, raising 

further concerns about the language in this NOP. As discussed in more detail in our comments 

on that DEIR, because the State Water Project and Central Valley Project are operated as a 

coordinated system, and because operations in the Delta affect operations upstream, the DEIR 

must consider effects of SWP and CVP operations throughout the Bay-Delta watershed, 

including effects in the Feather River below Oroville Dam and in the Sacramento River below 

Shasta Dam. 

Second, although the NOP does not identify the temporal duration or extent of environmental 

analysis, it is essential that the DEIR consider both short-term and long-term effects of the 

proposed project and alternatives.  Short-term effects would include effects of more than ten 

years of construction and the subsequent operation of the project; long-term effects would 

include operations, including the effects of climate change, decades from now. Long-term effects 

must be considered because: (1) the SWP, including Delta conveyance, is intended to be 

operated for decades; (2) SWP contractors would likely be paying for the project for decades; 

and, (3) because the California Endangered Species Act requires that the State Water Project 

fully mitigate impacts in light of the effects of climate change, regardless of whether and to what 

extent SWP operations contributed to climate change.  Environmental Protection Information 

Agency v. Calif. Dep’t. of Forestry and Fire Protection, 44 Cal. 4th 459, 513 (2008). The DEIR 

6 
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must therefore consider the effects of operations of the SWP in light of the effects of climate 

change over a time period that extends at least until 2070.  

4. The Environmental Baseline Should Include ESA and CESA Requirements at the Time 

the NOP was Issued, as well as Existing Habitat Restoration Obligations 

CEQA requires  that the proposed project  and alternatives be analyzed against the existing 

environmental  conditions (the “environmental baseline”), in order that the Project’s 

environmental impacts can  be meaningfully analyzed and compared to alternatives.  

Cal. Code Regs., tit. 14, § 15125(a);  see County  of Amador v. El Dorado County Water Agency, 

76 Cal.App.4th 931, 952  (1999); Neighbors for Smart Rail v. LA County Metropolitan Transit 

Authority, 57 Cal. 4th 310,  315 (2013). That environmental baseline is generally existing 

conditions at the time of the Notice of Preparation.  Cal. Code Regs., tit. 14, § 15125.  Under 

CEQA, the DEIR must “delineate environmental conditions prevailing absent  the project, 

defining a ‘baseline’ against which predicated effects can be described and  quantified.” 

Neighbors for Smart Rail, 57 Cal.4th 439, 447 (2013) (citing Communities for a Better 

Environment v. South Coast Air Quality Dist., 48 Cal.4th 310, 315 (2010)). The purpose is  to 

provide a “realistic baseline  that will give the public and decision makers the most accurate  
picture practically possible of the project’s likely effects.” Neighbors for Smart Rail, 57 Cal.4th 

at 449 (citing Communities for a Better Environment, 48 Cal. 4th at 322, 325, 328).  

The NOP was issued on January 15, 2020.  Accordingly, the environmental baseline should 

include the operational requirements under CESA and the ESA that were in effect on that date, 

including the full requirements of the 2008 and 2009 biological opinions and the related 

incidental take permits and consistency determinations under CESA for operations of the SWP.  

In addition, although the vast majority of the habitat restoration requirements of those prior 

CESA/ESA permits had not been implemented at the time of the NOP, excluding these existing 

mitigation and compliance obligations from the environmental baseline in this DEIR would bias 

the environmental analysis and would be misleading to the public and decisionmakers. See 

Neighbors for Smart Rail, 57 Cal. 4th at 457. 

5. The DEIR Must Provide an Accurate and Stable Project Description 

It is black letter law that, "[a]n accurate, stable and finite project description is the sine qua non 

of an informative and legally sufficient EIR." County of Inyo v. City of Los Angeles, 71 Cal. App. 

3d 185, 193 (1977). An EIR must provide a clear explanation of the nature and scope of the 

proposed project, otherwise it “is fundamentally inadequate and misleading.” See Communities 

for a Better Environment v. City of Richmond, 184 Cal.App.4th 70, 84-85 (2010). Here, the lack 

of clarity as to the role of the Bureau of Reclamation must be resolved before the DEIR can be 

issued. 

The NOP admits that the Bureau of Reclamation “may” have a role in the project, and that the 

objectives of the project “potentially” include water deliveries of the Central Valley Project.  

7 
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However, the operations of the Bureau of Reclamation are coordinated with the operations of the 

State Water Project pursuant to the Coordinated Operating Agreement, and the DEIR must have 

clarity as to Reclamation’s operations and whether Reclamation will participate in the 

conveyance project.  For instance, if the Bureau of Reclamation does not participate in the 

conveyance project, how will the State Water Project ensure no injury to the Bureau of 

Reclamation if Old and Middle River flows must be less negative, or Delta outflow must be 

increased, to offset and fully mitigate adverse impacts from operations and construction of new 

conveyance and the State Water Project? Similarly, how will the State Water Project ensure no 

injury to south of Delta wildlife refuges that rely on the Bureau of Reclamation for delivery of 

water that sustains endangered species and millions of Pacific Flyway birds? In addition, 

Reclamation’s participation is likely to affect questions of sizing and operations of Delta 

conveyance that are essential to resolve before release of the DEIR. Similarly, DWR must ensure 

that the proposed project is reasonably certain to implement the proposed environmental flow 

conditions to maintain water quality and protect fish and wildlife, and the DEIR cannot lawfully 

rely on DWR providing a “proportional share” of such environmental and water quality 

measures, if the full measures are not reasonably certain to occur.  See Cal. Code Regs., tit. 14, § 

15126.2. 

NRDC  et al  raised similar issues regarding a  lack of a stable and accurate project description in 

our January 6, 2020 comments4  on DWR’s recent DEIR regarding operations of the State Water 

Project,  which inconsistently described the role of the Bureau of Reclamation,  and as a result,  

provided misleading analysis of the potential environmental impacts of the proposed project and 

alternatives. To comply with CEQA, the DEIR must provide a clear and  consistent description of  

the Bureau of Reclamation’s role in the proposed project and alternatives  and ensure that all 

operational measures are reasonably certain to occur.  

6. The NOP Inaccurately Discusses the Relationship to the BDCP/WaterFix EIS/EIR 

Pages 10-11 of the NOP inaccurately describes the BDCP/WaterFix EIS/EIR process, because it 

fails to acknowledge that DWR withdrew its Notice of Determination and withdrew certification 

of the final EIR.  See  DWR, Rescission of Notice of Determination (NOD) –  State Clearinghouse  

Number  –  2008032062, May 2, 2019.5   The NOP properly acknowledges that the “proposed 

Delta Conveyance Project is a new project and is not supplemental to these past efforts or tiered  

from previous environmental compliance documents.” (emphasis added).  DWR must ensure 

that  the DEIR does not  tier to the fundamentally flawed final  EIR for the BDCP/WaterFix 

project.  

4 That comment letter and supporting documents are incorporated by reference. 
5 This document is available online at: https://ceqanet.opr.ca.gov/2008032062/9/Attachment/gFURwX.  It 

is hereby incorporated by reference.  
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7. The DEIR Must Analyze Potentially Significant Impacts, Including Effects of Waiving 

Protective Operational Requirements During Droughts, Effects Upstream of the Delta 

in Light of Climate Change, and Cumulative Impacts, Using Credible Methods of 

Analysis 

CEQA requires that a DEIR accurately assess potential environmental impacts from the proposed 

project and alternatives, using credible methods of analysis. See, e.g., Cal. Code Regs., tit. 14, § 

15151; Laurel Heights Improvement Assn. v. Regents of University of Cal., 47 Cal.3d 376, 409 

(1988). DWR’s recent DEIR for the operations of the State Water Project violated this 

fundamental principle by using analytical methods that are not scientifically credible, failing to 

consider the effect of waiving operational measures that protect fish and wildlife during 

droughts, and failing to analyze all likely significant impacts of the project, as discussed in 

NRDC et al’s January 6, 2020 comments on the DEIR for operations of the State Water Project.  

The following potentially significant impacts should be considered in this DEIR: 

A. Effects on Fish and Wildlife Upstream of the Delta: The DEIR must consider potentially 

significant effects of upstream operations of the CVP and SWP in light of climate change, 

including: 

a. the effects of changes in instream flows on survival of salmon and other fish 

migrating downstream; 

b. the effects of water temperatures on salmon and other fish species that spawn and rear 

below dams, as a result of SWP/CVP  reservoir storage and releases; 

c. the effects of redd dewatering on salmon as a result of CVP/SWP operations. 

B. Effects on Fish and Wildlife in the Delta:  The DEIR  must consider potentially significant 

effects of CVP and SWP operations in the in light of climate change, including: 

a. The effects of entrainment, salvage and loss of all four runs of Chinook salmon, Delta 

Smelt, Longfin Smelt, steelhead, sturgeon, and other native fish and wildlife; 

b. The effects of SWP/CVP operations on survival of all four runs of salmon through the 

Delta, including effects of Old and Middle River flows, import: export  ratios, Delta 

Cross Channel gate operations, and Sacramento River flows at Freeport; 

c. The effects of increased entrainment and loss of sediment and reduced turbidity 

downstream of the proposed new Delta conveyance facility on Delta Smelt, longfin 

smelt, all four runs of Chinook salmon, and other species; 

d. The effects of reduced flows below the proposed North Delta conveyance intakes on 

survival of salmonids through the Delta; 

e. The effects of Delta outflow on the abundance and survival of Longfin Smelt, Delta 

Smelt, salmon, and other species. 

C. Effects on Water Quality in the Delta:  The DEIR must consider potentially significant effects 

of CVP and SWP operations in light of climate change on water quality in the Delta, 

including: 

a. The effects of reduced turbidity, changes in residence times, changes in flows, and 

other operational changes on the magnitude, duration, and frequency of harmful algal 

blooms; 
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b. The effects of operations  on salinity, residence time,  and water temperatures in the 

Delta, particularly in light of sea level rise and climate change. 

D. Effects during Droughts:  As discussed in our January 6, 2020 comments, DWR has admitted 

that waivers  of protective operations are “reasonably foreseeable” during future droughts, 
similar to the waivers of water quality standards and ESA/CESA protections during 2013-

2015.  The DEIR must account for the impacts of waiving or weakening these protections 

during future droughts, because  the analysis of environmental impacts must rely on measures 

that are reasonably certain to occur. 

E. Effects on avian and terrestrial species:  The DEIR must consider potentially significant 

effects  of project  construction and CVP and SWP operations on avian and terrestrial species, 

including: 

a. Impacts to wildlife in  south of Delta wildlife refuges  from changes in water supply; 

b. Construction impacts to wetland-dependent wildlife in the Delta; and 

c. Impacts to wildlife from  increased frequency and/or  extent  of crop-idling  water 

transfers. 

In order to accurately assess potentially significant impacts, the DEIR must use credible methods 

of analysis, such as the Winter-Run Life Cycle Model, and cannot use statistically improper 

methods, such as the statistical manipulation that DWR used to analyze impacts to longfin smelt 

from reduced Delta outflow in its recent DEIR for Operations of the State Water Project. 

Moreover, to accurately assess the impacts of the proposed project and alternatives in light of 

climate change, DWR should use CALSIM 3 or another model that uses CMIP5 projections of 

climate change, given that NMFS and other agencies have concluded that CMIP3 projections are 

not the best available science and underestimate the likely adverse effects of climate change on 

hydrology and water temperatures. As noted above, the analysis of impacts must only rely on 

protective operations and mitigation measures that are reasonably certain to occur.  Any impact 

that results in reduction in survival or abundance of species listed under CESA is a significant 

impact for which mitigation is required, as we noted in our January 6, 2020 comments to DWR: 

Given the imperiled status of these species, the further reductions in abundance 

and survival caused by the proposed project constitute mandatory findings of 

significant impacts under CEQA. The populations of Delta smelt, Longfin smelt, 

winter-run Chinook salmon, and spring-run Chinook salmon already are not self-

sustaining (particularly without hatchery supplementation of salmonids) and are 

declining in abundance, and the proposed project would further “cause a fish or 

wildlife population to drop below self-sustaining levels.” Cal. Code Regs., tit. 14, 

§ 15065(a)(1).6 

Finally, in its recent DEIR on the operations of the State Water Project, DWR has admitted that 

with respect to the adverse effects on fish and wildlife caused by operations of the State Water 

6  Moreover, any reductions in abundance and survival of listed species under the proposed project 

compared to the baseline demonstrates that the proposed project is not fully mitigating impacts as 

required by CESA, and thus that the proposed project is inconsistent with the project objectives.  

10 
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Project, together with similar effects caused by the CVP, other dams and water diversions in the 

Bay-Delta watershed, and habitat modifications in the watershed, “This overall cumulative 

impact is significant.”  In light of the acknowledged significant and adverse cumulative impacts, 

and the State Water Projects’ disproportionately large proportion of those effects (including the 

State Water Project’s settlement contractors on the Feather River and implementation of the 

Coordinated Operating Agreement with the CVP), the DEIR must carefully consider the 

cumulative impacts of the proposed project, particularly in light of pending proposals for Sites 

Reservoir and other water storage and diversion projects.  Given that CALSIM modeling of Sites 

Reservoir and other reasonably foreseeable projects is available, the DEIR’s analysis of 
cumulative impacts should include quantitative analysis and not simply rely on qualitative 

analysis. 

8. Conclusion 

We are concerned that the approach to the Delta Conveyance Project and environmental analysis 

described in the NOP is significantly flawed. Those concerns are heightened by DWR’s recent 

deeply flawed DEIR for Operations of the State Water Project, and by the continuing delay of 

the State Water Resources Control Board’s update of the Bay-Delta Water Quality Control Plan.  

Before the State and public considers a new Delta Conveyance Project or other major water 

storage and diversion projects that are likely to significantly worsen environmental conditions in 

the Delta, the State Water Resources Control Board should first establish updated flow and water 

quality standards that will achieve salmon doubling, prevent extinction, and protect and restore 

native fish and wildlife and the health of the Bay-Delta watershed. 

We strongly encourage the Natural Resources Agency to reconsider the approach identified in 

the NOP, consistent with these comments. We would be happy to discuss these comments further 

with the Natural Resources Agency at your convenience. 

Thank you for consideration of our views. 

Sincerely, 

Doug Obegi Rachel Zwillinger 

NRDC Defenders of Wildlife 

Gary Bobker Jon Rosenfield, Ph.D. 

The Bay Institute The Bay Institute 
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From: Karen Jacques 
To: DWR Delta Conveyance Scoping 
Subject: Scoping Comments for Proposed Delta Single Tunnel Project 
Date: Thursday, April 16, 2020 10:40:52 PM 

I am a resident of the City of Sacramento and have been closely following water issues in California including the 
previous Water Fix proposal and the current Single Tunnel Delta Conveyance proposal.  The following are my 
comments with regard to scoping for the EIR that will be drafted for the Single Tunnel proposal. 

The proposed single tunnel will be hugely expensive, will take many years to build and cause massive damage to the 
portion of the Delta in which it will be built.  Given climate change predictions - increasing drought most years 
interspersed with some years of extremely heavy rainfall and sea level rise that will impact the Delta, it is quite 
possible that building a massive tunnel will turn out to be of minimal help with California’s water problems while 
using up vast sums of state and rate payer money that could be better used to provide a series of locally based water 
solutions and the repair and upgrading of existing water infrastructure. 

With that in mind, the EIR should analyze the following. 

__A detailed study of what is likely to happen over at least the next 50 years as the climate warms and changes and 
sea level rise occurs.  This should include detailed analysis of the data and conclusions of the Fourth California 
Climate Assessment and how those changes will impact operation of the tunnel and water available to be exported 
south while still leaving a functioning ecosystem in the Delta which is already under extreme stress due to the 
amount of water currently exported. 

__The consistency (or lack of consistency) with the 2009 Delta Reform Act’s policy of placing less reliance on the 
Delta in meeting California’s matter needs 

__ Alternatives to the tunnel that would increase Delta outflow and reduce exports as compared to current 
conditions in the Delta.  This should specifically include a “no tunnel alternative” and an in depth analysis of how a 
combination of water conservation, efficiency and recycle/reuse and other demand reduction measures would be less 
environmentally damaging than the tunnel and achieve the same (or better) water reliability supply goals. This 
analysis should look at resiliency:  i.e., given the uncertainty of how rapidly the climate will reach major tipping 
points and the potential for climate related natural disasters, would a series of local solutions provide more water 
security then dependence on one large, costly solution. 

__Construction and maintenance impacts including analysis of all materials used in construction for both the tunnels 
themselves and any reservoirs constructed or enlarged as part of the tunnel project 

__Impacts of the tunnel on water quality, including increased salinity, toxic hot spots, pesticide, mercury and other 
pollutant discharge that won’t be cleared out due to lack of adequate fresh water passing through the Delta.  Also 
analyze the potential for increased algae blooms which are already a problem in parts of the Delta 

__Biological resources including all impacted and potentially impacted species (some of which are already listed as 
endangered) and their habitats, including upland habitats 

__Impacts on cultural and archaeological resources with the recognition that parts of the Delta include known 
historic or potential historic resources that, dependent on tunnel route, may be demolished or seriously damaged 

__Impacts on environmental justice communities of which there are several in the Delta both during and after 
construction 

__Impacts on the economy of the Delta and to what extent construction of the tunnel will turn impacted 
communities and their economies (including Delta area farms) into economic sacrifice zones 

The EIR must also analyze the effectiveness of proposed mitigation and conservation measures over the life of the 
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tunnel project 

The EIR must also analyze all economic costs and benefits of the tunnel and those of a no-tunnel alternative that 
includes investment in water conservation, efficiency and water infrastructure improvements to meet current and 
future water supply needs.  It is necessary that this analysis include comparison for a tunnel and no-tunnel 
alternative for Southern California rate payers. 

One final comment:  It seems that the supposed need for a tunnel is generated, at least in part, by the water needs of 
powerful agricultural interests served primarily by the Westlands Water District.  Given that these agricultural 
interests grow crops (almonds and other nuts) that are highly water intensive,  one has to ask how long such crops 
will be viable given the temperature increases and drought that climate change will bring and whether, in building a 
tunnel that serves them now, the state will be sacrificing the long term environmental and economic health of the 
Delta and risking its ecological collapse. 

Thank-you for this opportunity to comment.  Karen Jacques 



 

DCS572 

From: Katja Irvin 
To: DWR Delta Conveyance Scoping 
Subject: Scoping comments for Delta Conveyance Project 
Date: Friday, April 17, 2020 4:29:37 PM 
Attachments: Delta Conveyance NOP comments KI.pdf 

Please find my scoping comments on the Delta Conveyance Project EIR attached. 

Best regards, 

Katja Irvin 
San Jose Resident 
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Delta Conveyance Scoping Comments 

Comments by Katja Irvin, resident of San Jose on April 17, 2020 

Please add me to your list of contacts for this project: katja.irvin@sbcglobal.net 

For the record I submit the following scoping comments regarding for Delta Conveyance (Project) 
Environmental Impact Report. 

Project description 

In the project description please describe the maximum amount of additional water the State Water 
Project (SWP) will be able to deliver to south-of-Delta contractors by avoiding pumping restrictions at 
the Harvey O. Banks Pumping Plant. Also discuss how pumping from both locations will be managed and 
coordinated and how this will change flows through the San Francisco Bay Delta (Delta) compared to 
baseline conditions, both the locations where flow will change and the amount of decreased (or 
increased) flows at each location. Furthermore, describe how flows will change when all projects listed 
under Cumulative Impacts below are completed. 

In the project description and in the analysis of impacts under Energy and Green House Gas (GHG) 
Emissions, please describe and compare the energy use and GHG emissions required to pump water for 
the State Water Project under current operations vs. the future energy use and GHG emissions under 
tunnel operations including impacts from new water transfers that the Project will enable (analysis must 
use maximum feasible transfers).  

Include in the project description a discussion (preferably a list) of all possible transfers that may use the 
Project in the future. Also, include a discussion (preferably a list) of all possible changes in water rights 
that may result in use of the Project to convey any additional water allocation. 

Regulatory Setting 

Please discuss the relationship of the Project to the following State regulations that aim to improve our 
environment and how the Project will contribute to meeting the goals and requirements of these 
regulations. 

1. The California Air Resources Board targets under AB 398 to reduce GHG  emission  to  40% below 
1990 levels by 2030  and 80% below 1990 levels by 2050.   Electricity accounts for 15% of GHG 
emissions in California and, according to  the  California Public Utilities Commission,  19%  of 
California’s electric energy is used for the conveyance and delivery of  water. 

2. The Delta Reform Act  of 2009 (California Water Code Section 85021) policy to “reduce reliance on 
the Delta in meeting California's future water  supply needs through a statewide strategy of investing 
in improved regional supplies, conservation,  and water use efficiency.” SWP contractors are 
counting on the Delta Conveyance so  they do not have to reduce  their reliance on the Delta.  Santa 
Clara Valley Water District’s (SCVWD) recently completed Water Supply Master  Plan 2040 shows 
SCVWD is planning on increasing the percentage of delta-conveyed supplies from 40% to 41% of 
supplies with demand increasing by 50,000 acre/feet per month.   Please quantify  and consolidate 
such data for all SWP contractors to show how the Project supports this Delta Reform Act  policy. 



   
 

  
    

 

 

  
      

   
 

 

      
  

      
  

 

    

  

 Other  proposed  conveyance  infrastructure:  
• San  Joaquin Valley Blueprint  Project List 

o Mid-Valley Canal  - South Branch 3,000 cfs 
o Mid-Valley Canal  - North Branch 1,000 cfs 
o Trans-Valley Conveyance 3,000 cfs 
o Enlarge Delta Mendota Canal 
o Groundwater Recharge Facilities (100,000 ac) 12,000 cfs 

DCS572 

3. Discuss how the project relates to the Water Quality Control Plan for the San Francisco 
Bay/Sacramento–San Joaquin Delta Estuary (Bay-Delta Plan), especially fresh-water flow 
requirements to improve water quality, reduce salinity, and save endangered species from 
extinction.  Since voluntary agreements have not been approved, analysis needs to be based on the 
requirements adopted by the State Water Resources Control Board (SWRCB). 

Water Quality and Biological Resources Impacts 

Impacts to water quality and biological resources (especially listed species) must not be analyzed using 
the latest biological opinions from the Trump Administration.  Please use the same methodology and 
biological data/analysis as used by the SWRCB to formulate the Bay-Delta Plan. 

The largest impacts in these resource areas are related to flows. Please analyze how reduced flows will 
impact water quality, salinity, and endangered species (especially fish), not only in the Delta but also in 
the San Francisco Bay Estuary. 

Please evaluate the impact on the water quality of water exported from the delta. Analyze how any 
changes in water quality will impact reservoirs south of the Delta that hold exported water, such as San 
Luis Reservoir, and Calero Reservoir (in Santa Clara County). Specifically, analyze how this will impact the 
frequency and severity of harmful algal blooms in these reservoirs. 

Cumulative Impacts 

Many other projects underway will combine with the Project to impact flows into and through the Delta 
and/or exports to south-of-Delta contractors.  Please analyze the cumulative impacts of the following 
projects in conjunction with the Delta Conveyance and provide mitigation measures as appropriate. 

Proposed surface storage  projects under development:   
• Shasta Dam and Reservoir Enlargement Project 
• Sites Reservoir 
• Los Vaqueros Reservoir Expansion Project 
• Del Puerto Canyon Reservoir  Project 
• Pacheco Reservoir Expansion  Project 
• Temperance Flat Reservoir  Project 
• B.F. Sisk Dam Safety of  Dams Modification Project 
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From: Jennifer Olguin 
To: DWR Delta Conveyance Scoping 
Subject: Request to Seriously Reconsider the Delta Conveyance Tunnel Project 
Date: Wednesday, April 15, 2020 10:49:50 PM 

Dear California Department of Water Resources, 

My name is Jennifer Olguin and I am an Environmental Studies student from UCSB. I 
am writing this email in strong opposition to the Delta Conveyance project. This 
shameful project should be terminated immediately as its construction will drive the 
Chinook Salmon to extinction and hence devastate the Winnemem Wintu Tribe and 
moreover over a hundred species will follow, facing extinction. 

This tunnel project will have a tremendous impact on the livelihood and culture of the 
Winnemem Wintu Tribe, a matrilineal Wintu-speaking community who are indigenous 
to the Winnemem, or McCloud River. The Chinook Salmon are an essential part of 
the livelihood and cultural traditions of the Winnemem Wintu Tribe that takes care of 
the Salmon’s land. The Winnemem Wintu Tribe is spiritually connected to the 
Chinook Salmon 

“As native people, we rely on the river and the salmon as part of our traditional 
heritage. We cannot afford to let anything further erode our river systems,” testified 
Robbins, an advisor for Water Protectors Club. 

Moreover, the environmental disruption to the region will be irreversible as even just 
the construction and operation of the tunnel will “degrade the water quality for Delta 
farms, subsistence anglers, providers of urban drinking water (including Stockton, 
Antioch, and other cities), residents playing and swimming in Delta channels, and an 
increase in deadly toxic algal blooms.” 

Restore the Delta put together a report detailing the impacts of this Proposed Water 
Project named The Fate of the Delta.  The report stated “[the tunnel project] will 
impact human uses of water for farms, subsistence fishing, urban drinking water 
supplies, and urban water rates, each of which will place disproportionate, undue 
burdens on Delta EJ communities.” 

Finally, this project will endanger the Chinook salmon, which is a keystone species 
that for millennia has been providing nutrients for the soils and nourishing a hundred 
species that depended on them. 

Some of the species that depend on the Chinook Salmon are: Black bears, Grizzly 
Bears, and American badgers, Water shrews, Ringtail cats and Long-tailed weasels, 
Harbor seals, Great blue herons, and Great egrets, Bald eagles, orcas, and ravens, 
wolves, North American River otters, ermine, fox, martens, bobcats, ducks, pumas, 
‘coons, and sharks. 
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The delta tunnel will heavily contribute towards the extinction of Chinook salmon 
since last year, only 0.1% of the salmon came back! Much of the species living in the 
area require salmon to continue living and therefore their extinction will change the 
ecosystem in the region. 

Please reconsider this project as its irreversible damages will be detrimental to the 
ecosystems in the Sacramento Region, McCloud River, Trinity River, and the Delta. 
We understand that we are currently in a crisis and you also have other people to 
take care of, which is why we need this project to halt because it concerns the well-
being of the Winnemem Wintu Tribe, especially so during this time. Please protect 
your people in California, especially so during this crisis. 

Respectfully, 

Jennifer Olguin 



DCS574 

From: Phillip Merlo 
To: DWR Delta Conveyance Scoping 
Subject: Scoping Comments - Phillip Merlo 
Date: Friday, April 17, 2020 4:52:52 PM 
Attachments: DWR NOP Comments.pdf 

To the Staff of the DWR, and specifically Renee Rodriguez, 

Attached are my comments to the DWR for consideration during the development of the 
Draft EIR of the proposed Delta Conveyance Project. 

Best, 
Phillip 

Phillip Merlo, Director of Education 
San Joaquin County Historical Society & Museum 
11793 N. Micke Grove Road, Lodi, CA 95240 
P.O. Box 30, Lodi, CA 95241 
209.331.2055 museum 
209.670.5828 mobile 
209.331.2057 fax 
www.SanJoaquinHistory.org 

Promoting community pride, continued learning, and an appreciation of regional history. 
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Phillip Merlo 

1050 Bristol Avenue 

Stockton, CA 95204 

209-670-5828 

Merlo.phillip@gmail.com 

4/17/2020 

Staff of the Department of Water Resources 

P.O. Box 942836 

Sacramento, CA 94326 

Dear Staff of the Department of Water Resources: 

I write as a concerned citizen of the State of California and of the City of Stockton to present 

scoping comments for the Notice of Project (NOP) announced by the Department of Water 

Resources (DWR) in partnership with the Delta Conveyance Authority (DCA) JPA, for the 

construction of a single-tunnel conveyance system to reroute water from the Sacramento River near 

Courtland, underneath the Eastern rim of the Delta, and into the State Water Project ’s 

infrastructure near Mountain House, California. I wish to express the utmost concern with this 

project and its potential impacts on the environmental and economic impacts on the residents of 

the California Delta, San Joaquin County, and the greater Northern California Megaregion. Broadly, 

this project represents a serious threat to equity and social justice for California communities. 

Specifically, I list eleven questions for consideration in the California Environmental Quality Act 

(CEQA) review process. 

1. To what extent will the project’s impact on cultural heritage sites in California Delta 

communities be evaluated by the DWR? Specifically, excellent documentation from Spanish 

and English language sources exists that the project’s intake site north of Courtland was the 

Miwok village of Ochejamne. The project proposed would also travel through the Miwok 

lands of the Unisumne and Guaypem villages, and the Yokuts lands of the Tauquimne, 

Jalalon, Tamcan and Nototomne groups. The project plans to create a fore bay near 

Mountain House would likely flood the archaeological site of the Tamcan village. Does the 

DWR care about the heritage of the native peoples of the Delta? If so, how does the project 

plan to reconcile the potential obliteration of the cultural heritage of Miwok and Yokuts 

communities in California? How does the project plan to recompense the Central Valley 

Miwuk community descended from the Miwok and Yokuts peoples of San Joaquin County 

and the Delta? How does the DWR plan to identify and respect native people’s burial sites 

the project may pass through? Will the DWR evaluate the historicity of other non-native 

Delta sites affected by the Project? 
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Page 2 

2. To  what  extent  do  the  DWR  and  DCA  plan  to  consider  the  environmental  impacts  of 

construction  on  air  quality  in  the  greater  Delta?  How  will  the  construction  process  create 

more  CO2  emissions  from  increased  traffic  on  Delta  roads  and  highways,  and  how  will  the 

massive  amount  of  waste  product  from  the  drilling  of  the  tunnel  be  controlled  so  as  to  avoid 

a  sharp  increase  in  PM2.5  concentrations  in  Delta  air? Communities  in  Southeast  Stockton, 

near  where  planned  project  site  near  Rough  &  Ready  Island,  suffer  from  some  of  the  highest 

rates  of  asthma  in  the  state.  How  do  the  DWR  and  DCA  plan  to  mitigate  the  degraded  air 

quality  in  Stockton  that  will  inevitably  result  from  the  project? Does  the  DWR  have  a  plan 

for  measuring  and  avoiding  degraded  respiratory  health  outcomes  as  a  result  of  this 

project? 

3. How  do  the  DWR  and  DCA  plan  to  consider  the  environmental  impacts  of  the  construction 

process  on  water  quality  in  the  Delta?  Specifically,  how  might  increased  barge  flow, 

construction  and  drilling  in  water  ways,  and  potential  industrial  runoff  in  waterways  from 

construction,  result  in  the  import  of  invasive  species  into  Delta  water  ways,  cause  turbidity 

disturbances  during  drilling,  or  lead  to  chemical  waste  drainage  in  delta  water? 

4. To  what  extent  will  the  DWR  and  DCA  analyze  the  economic  impacts  of  increased  trucking 

on  delta  roadways?  How  will  the  increased  traffic  of  trucks,  sometimes  in  excess  of  200 

trucks  per  day,  affect  the  lives  and  livelihoods  of  communities  in  Sacramento,  San  Joaquin, 

Contra  Costa,  and  Alameda  Counties  who  rely  on  highways  in  the  secondary  and  primary 

zones  of  the  Delta  for  work? 

5. To  what  extent  will  the  DWR  and  DCA  consider  the  potential  economic  impacts  of  the 

project  on  farmers  in  the  California  Delta?  How  will  the  project  potentially  degrade  long-

term  water  quality  in  the  delta,  and  for  the  hundreds  of  thousands  of  people  in  San  Joaquin, 

Contra  Costa,  and  Sacramento  Counties  who  rely  on  delta  water,  such  as  residents  of  the 

City  of  Stockton? In  the  event  of  marked  water  quality  decline,  how  will  the  DWR  and  State 

of  CA  compensate  affected  consumers? Will  the  State  pay  for  the  healthcare  of  those 

adversely  affected? 

6. To  what  extent  has  the  DWR  evaluated  the  impacts  of  the  project  on  the  property  values  of 

residents  in  the  primary  and  secondary  zones  of  the  Delta,  especially  with  respect  to  the 

decline  in  quantity  and  quality  of  water  in  Delta  waterways,  but  also  as  a  result  of  the 

industrialization  of  the  Delta,  increased  traffic  due  to  construction  and  maintenance,  and 

the  loss  of  viable  farmland  expected  as  a  result  of  this  project?  Do  the  DWR  and  State  of  CA 

plan  to  forecast  these  impacts?  Do  the  DWR  and  State  of  CA  plan  to  compensate  Delta 
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communities for the long-term (50-100 year timescales) decline in property value that the 

project will likely precipitate? 

7. To  what  extent  does  the  DWR  plan  to  forecast  the  economic  impacts  of  the  project  on  the 

logistics  industries  that  rely  on  Delta  agriculture?  How  will  this  project  impact  the  strategic 

economic  posture  of  the  Cities  of  Stockton,  Brentwood,  Tracy,  and  Lathrop?  How  will  this 

project  impact  the  economic  vitality  of  the  Port  of  Stockton? Will  the  DWR  forecast  the 

long-term  impacts  on  industries  that  ship  products  of  the  Delta? 

8. To  what  extent  does  the  DWR  plan  to  compensate  Delta  communities  for  the  lost  potential 

income  from  the  exploitation  of  natural  gas  deposits  in  the  Delta,  made  inaccessible  due  to 

their  proximity  to  State  infrastructure? 

9. To  what  extent  does  the  DWR  plan  to  forecast  and  mitigate  the  environmental  impacts  of 

the  project  on  Delta  ecosystems?  How  will  Delta  Smelt  and  other  Delta  species,  such  as 

salmonids  and  aquatic  flora,  be  affected?  Will  the  DWR  accept  analysis  on  this  matter  from 

scientists  not  employed  by  the  State  of  California? 

10. To  what  extent  do  the  DWR  and  DCA  plan  to  forecast  and  mitigate  the  health  impacts  of 

construction  noise  on  communities  along  the  path  of  the  project,  including  but  not  limited 

to  the  inhabited  communities  of  Courtland,  Walnut  Grove,  Elk  Grove,  Lodi,  Terminous, 

Stockton,  Lathrop,  Discovery  Bay,  and  Mountain  House?  Does  the  DWR  plan  to  consider  the 

latest  research  on  industrial  noise  and  cognitive  development  in  children  in  their  project 

planning? 

11. To  what  extent  will  the  DWR  and  State  of  California  examine  the  project  under  the  lens  of 

the  Equal  Protection  Clause  in  the  Fourteenth  Amendment  of  the  US  Constitution? The 

clause  states  that  no  state  shall  “deny  to  any  person  within  its  jurisdiction  the  equal 

protection  of  the  law.”  Under  modern-day  interpretation  of  this  constitutional  clause,  the 

enforcement  of  laws  must  not  lead  to  inequality  of  opportunity.  If  a  rational  basis  review  is 

performed  under  judicial  auspices,  and  the  construction  and  operation  of  a  single  tunnel  is 

shown  to  lead  to  an  inequality  of  opportunity  between  Delta  communities  and  communities 

receiving  water  exports  derived  from  the  tunnel,  will  the  DWR  and  State  of  CA  cease  and 

desist  project  operation? 

Sincerely, 

Phillip Merlo 
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From: Chloe McKerr 
To: DWR Delta Conveyance Scoping 
Subject: Save the delta, bring the salmon home. 
Date: Friday, April 17, 2020 6:28:40 AM 

I oppose Governor Newson's Delta Tunnel project. This is environmental injustice. 
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From: Michelle Bracha 
To: DWR Delta Conveyance Scoping 
Cc: Kelley Taber; Tatayon, Susan@DeltaCouncil; Nemeth, Karla@DWR; Aaron Ferguson; Burke. William; Kerry 

Schmitz 
Subject: Sacramento County Water Agency Comments on Notice of Preparation for Environmental Impact Report 
Date: Friday, April 17, 2020 9:14:31 AM 
Attachments: 04172020 SCWA Comments on NOP for Delta Conveyance EIR (00082419xD2C75).pdf 

Good morning, 

The attached correspondence is submitted on behalf of Kelley Taber for the Sacramento County 
Water Agency. 

Thank you. 

Michelle Bracha 
Legal Secretary 

SOMACH SIMMONS & DUNN  | ATTORNEYS AT LAW 
500 CAPITOL  MALL  |  SUITE 1000  |  SACRAMENTO, CA 95814 

(916) 446-7979  |  OFFICE 
(916) 469-3816  |  DIRECT 
(916) 446-8199  |  FAX 

SOMACHLAW.COM  |  VCARD  |  MAP  |  MBRACHA@SOMACHLAW.COM 

The information contained in this electronic mail transmission is confidential and intended to be sent only to the stated recipient of the 
transmission. It may therefore be protected from unauthorized use or dissemination by the attorney client and/or attorney work-product 
privileges. If you are not the intended recipient or the intended recipient’s agent, you are hereby notified that any review, use, 
dissemination, distribution or copying of this communication is strictly prohibited. You are also asked to notify us immediately by 
telephone at (916) 446-7979 or reply by e-mail and delete or discard the message. Thank you. 



 

 
 

SOMACH SIMMONS & DUNN 
A PROFESSIONAL CORPORATION 

ATTORNEYS AT LAW 
500 CAF•ITOL MALL, SUITE I 000, SACRAMENTO, CA 958 I 4 

OFFICE: 9 I 6-446-7979 FAX: 9 I 6-446-8 I 99 

SOMACHLAW.COM 

DCS576 

April 17, 2020 

VIA ELECTRONIC MAIL (DELTACONVEYANCESCOPING@WATER.CA.GOV) 
Delta Conveyance Scoping Comments 
Attn. Renee Rodriguez, Department of Water Resources  
P.O. Box 942836 
Sacramento, CA 94236  

Re: Sacramento County Water Agency Comments on Notice of Preparation for 
Environmental Impact Report – Delta Conveyance Project 

Dear Ms. Rodriguez: 

These comments are submitted on behalf of the Sacramento County Water Agency 
(SCWA) in response to the Department of Water Resources’ (DWR) notice of preparation 
(NOP) for an environmental impact report (EIR) for the Delta Conveyance Project (Project).  

I. BACKGROUND 

SCWA currently supplies potable and recycled water to approximately 
150,000 persons through more than 49,000 residential and business connections throughout 
its Zone 40 service area.  SCWA’s service area also includes the major growth areas of 
Sacramento County, south of Jackson highway and east of State Route 99, which are 
anticipated to accommodate roughly 100,000 new persons and more than 20,000 new 
connections by buildout. 

In 2002, SCWA, in conjunction with East Bay Municipal Utility District (EBMUD), 
formed the Freeport Regional Water Authority (FRWA).  The FRWA was created to guide 
the financing, ownership, development, construction, and operation of the Freeport Regional 
Water Project (FRWP).  The FRWP is a cooperative effort of SCWA and EBMUD to supply 
surface water from the Sacramento River to customers in central Sacramento County and the 
East Bay area of California via a water intake facility and pumping plant on the Sacramento 
River at the Freeport Bend, approximately ten miles south of downtown Sacramento.  SCWA 
relies on the FRWP facilities to provide surface water supplies and fulfill SCWA’s 
conjunctive use program.  The FRWP consists of (1) an intake and pump station near Freeport 
Bend; (2) pipelines extending from the intake to SCWA’s Vineyard Surface Water Treatment 
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Plant and to the Folsom South Canal; (3) a pipeline extending from the Folsom South Canal 
terminus to EBMUD’s Mokelumne River Aqueducts; and (4) related pumping plants, 
terminal facilities, and water treatment facilities.  The FRWP intake can divert 185 million 
gallons per day (mgd), of which 85 mgd is dedicated to SCWA and 100 mgd to EBMUD.  
Currently, SCWA diverts water at the FRWP intake under an appropriative water right, 
contract rights for Central Valley Project (CVP) water, and a contract for delivery of 
remediated groundwater.   

The FRWP intake, located at Sacramento River Mile 47.1, can be impacted by the 
Sacramento Regional Wastewater Treatment Plant (SWRTP) treated wastewater discharge 
located downstream at Sacramento River Mile 46.  “Reverse flows” predictably occur on the 
Sacramento River during periods of high tides on the San Francisco Bay and low downstream 
flows in the river.  To avoid water quality impacts to the FRWP, FRWA halts diversions at 
the FRWP intake when SRWTP wastewater effluent has traveled 0.9 miles upstream from its 
discharge point during reverse flow events.  These intake shutdowns are required by the 
domestic water supply permits issued by the State Water Resource Control Board (SWRCB) 
Division of Drinking Water to SCWA and EBMUD.  The FRWP resumes operation only after 
the river resumes flowing in the downstream direction and the effluent zone has moved back 
downstream to a location not more than 0.7 miles upstream from the SRWTP discharge point.   

Based on the information presented in the NOP, the proposed Project appears to be 
virtually identical to the abandoned California WaterFix project, except that it may have one 
less intake and somewhat reduced diversion capacity.  The NOP provides no information on 
proposed Project operations but does state that diversions could range from 3,000 cubic feet 
per second (cfs) up to 7,500 cfs.  The location and operation of the Project intakes presents the 
potential for significant adverse impacts to SCWA’s operation of the FRWP from reverse 
flow events in the Sacramento River, and to the Sacramento region’s water supply, through 
impacts to surface and groundwater quality and availability (including groundwater levels 
during construction and operation in the Project area and South American Sub-Basin) and 
changes in upstream reservoir operations and in river flows in the Delta and upstream 
tributaries. 

II. ISSUES TO ADDRESS IN DRAFT EIR 

A. Project Description 

1. Project Objectives 

The Project objectives (NOP, p. 2.) are too narrowly drawn, focusing only on benefits 
to State Water Project (SWP) operations and south of Delta water deliveries.  The objectives 
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reference providing “operational flexibility to improve aquatic conditions in the Delta” but the 
Project does not commit to improving aquatic conditions, nor does it include any objectives 
that would protect water supplies for water users in and upstream of the Delta.  Framing 
Project objectives so narrowly could discourage consideration of alternatives to the Project 
that would protect and restore the Delta environment and thus is inconsistent with the 
California Environmental Quality Act (CEQA) as well as with the Delta Reform Act’s 
coequal goals of improving water supply reliability and protecting, restoring, and enhancing 
the Delta ecosystem, as well as the Legislature’s directive that “coequal goals shall be 
achieved in a manner that protects and enhances the unique cultural, recreational, natural 
resource, and agricultural values of the Delta as an evolving place.”  The Project objectives 
should be expanded to include prevention of water quality degradation in the Delta and 
avoidance of adverse impacts to water users in and north of the Delta, including impacts to 
Delta public facilities (which would include the FRWP), consistent with the Delta Plan, as 
discussed further in section II.F, below.     

2. Project Operations 

The Project description must provide sufficient and complete information about the 
ways in which DWR may operate the Project to enable an accurate and meaningful evaluation 
of Project impacts.  The full range of potential operations must be identified, and the impacts 
of those operations assessed.  The EIR must specify the quantity and timing of water to be 
diverted at the north Delta diversion, including the amount of outflow that may be needed to 
meet the needs of threatened and endangered fish species, and the quantity, the timing, or the 
source of water for any additional outflow, and how the SWP and CVP will be operated with 
the Project in place.  Each of these operational aspects is essential to understand and draw 
meaningful conclusions about the Project’s effects on the environment and water supplies in 
the Sacramento Valley and American River watershed.   

B. Scope and Methodology of Impact Analyses 

1. Baseline for Impact Analysis 

Impact analyses that depend on Sacramento and San Joaquin River and Delta 
hydrologic conditions (including impacts to water quality, water supply, and public facilities 
that divert water from or discharge into the Sacramento-San Joaquin River Delta) must utilize 
a baseline that accurately reflects conditions at the time the Project is expected to begin 
operations, as well as reasonably foreseeable future conditions.  Operational impacts to 
groundwater resources, Delta water quality and FRWP operations will occur immediately 
upon commencement of Project diversions and near-term impacts may be substantially 
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different from those occurring farther in the future, when background hydrologic conditions 
will be substantially different due to the effects of climate change.  

2. Impacts to FRWP and SCWA Surface Water Supply 

The EIR must adequately identify, analyze, and avoid or mitigate the Project’s 
potential impact on the FRWP intake facility and SCWA water supply due to the increased 
likelihood of significant reverse flow events.  In evaluating impacts to the FRWP, the EIR 
must employ the appropriate methodology. 

The Project is likely to shift the timing of Sacramento River flows, and under certain 
circumstances, increase the frequency of reverse flow events that would result in a controlled 
shutdown of the FRWP on the Sacramento River.  Shutdowns of the FRWP intakes critically 
impact SCWA’s ability to serve water to its customers during drought periods.  

The Project’s potential to affect the occurrence of reverse flows at the FRWP stems 
from its potential to change the manner in which the CVP and SWP are operated.  The 
Project’s north Delta intakes may be operated in a way that shifts the timing and magnitude of 
the CVP’s and SWP’s north-to-south water exports.  DWR or the U.S. Bureau of Reclamation 
(Reclamation) may choose to release water from upstream reservoirs that otherwise would 
have remained in storage until a later time and to redivert the released water through the 
north-Delta intakes for export.  If the new north-Delta intakes are operated in this manner, the 
resulting shift in reservoir releases and export patterns may result in periodic reductions in the 
volume and velocity of water flowing down the Sacramento River past the FRWP intake, 
compared with the status quo.  The reduced downstream flows would strengthen the tidal 
influence at Freeport Bend.  Stronger tidal influence will lead to more or stronger reverse flow 
events at Freeport Bend.  Some of those reverse flow events would be strong enough to 
require shutdown of the FRWP intake facilities, affecting SCWA’s ability to provide water to 
its customers. 

In developing the modeling and EIR analysis of these issues, DWR should carefully 
consider the expert evidence submitted in the WaterFix water rights change petition hearing 
by SCWA, EBMUD, and other stakeholders.  Specifically, SCWA refers DWR to the work 
by MBK Engineers and Daniel B. Steiner relating to the CALSIM II model assumptions, 
which will inform DWR of the type of information, assumptions and methodology necessary 
to properly evaluate these impacts.  

3. Impacts to Groundwater Resources in the South American Sub-Basin 
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SCWA currently serves approximately 150,000 people about 34,500 acre-feet per year 
(af/yr) throughout its Zone 40 service area.  SCWA serves its customers a combination of 
groundwater and surface water as part of a conjunctive use plan, using surface water during 
wet years when it is available, and relying on groundwater during dry years.  SCWA extracts 
groundwater from the South American Sub-Basin to serve municipal and industrial demands 
throughout Zone 40.  SCWA has recently produced 20,000-29,000 af/yr from the South 
American Sub-Basin.  At buildout of Zone 40, SCWA anticipates producing about 25,000-
63,000 af/yr, depending on hydrologic year type.  

SCWA produces groundwater from a groundwater management area known as the 
Central Basin, which is located entirely within Sacramento County and almost entirely within 
the South American Sub-Basin.  The Central Basin is bounded on the north by the American 
River, on the west by the Sacramento River and Interstate 5, and on the south roughly by the 
Cosumnes River.  The groundwater in the Central Basin is interconnected with the 
Sacramento River.  

The long-term decrease in surface-water flow resulting from Project diversions could 
have an impact on the hydraulic connection between the Sacramento River and groundwater 
in the South American Sub-Basin.  Based on existing conditions and current groundwater 
pumping rates, additional decreases in surface flows could reduce current levels of natural 
recharge resulting in groundwater elevation decreases, groundwater quality degradation, and 
adversely affect stream/aquifer interactions.  The EIR must thoroughly analyze the Project’s 
potential impacts on stream-groundwater aquifer interactions upstream and downstream of the 
proposed Project diversions, including whether the Project would lower groundwater levels 
beneath the Sacramento River and in nearby domestic wells, and by how much. 

4. Impacts to Folsom Reservoir Operations, Surface Water Supplies, and Fish 
Species 

SCWA holds two CVP water service contracts for water deliveries from the American 
River Basin.  SCWA also holds an appropriative water right for diversion from the 
Sacramento River at the FRWP downstream of the confluence with the American River.  The 
Project has the potential to threaten the availability and reliability of SCWA’s water supplies 
through changes in CVP operations that can result in lower storage levels in Folsom Reservoir 
in certain dry years.  Reduced storage and surface water deliveries to SCWA could also 
require an increase in groundwater production from the South American Sub-Basin in order to 
meet Zone 40 demands.  The electronic modeling files prepared by DWR and Reclamation as 
part of the WaterFix CEQA/Nation Environmental Protection Act (NEPA) process showed 
that implementing WaterFix could have these exact impacts.  The Project EIR must consider 
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the Project’s potential to result in similar impacts, using appropriate modeling assumptions 
and methodology, and disclose the results of the analysis.  

This analysis is important not only to assess the Project’s potential adverse effects on 
water supply, but also because impacts to Folsom Reservoir storage and releases have the 
potential to result in significant impacts to sensitive fish species in the lower American River, 
including steelhead listed under the federal and state ESAs and fall-run Chinook salmon.  
SCWA coordinates management of the lower American River fishery through the Sacramento 
Water Forum.  The health of the lower American River’s aquatic resources are connected to 
operations of Folsom Reservoir.  Reduced Folsom Reservoir storage could cause significant 
impacts to sensitive fish species in the Lower American River due to a reduced cold-water 
pool in the reservoir and resulting high water temperatures in the river.  The EIR must analyze 
the impacts that lower Folsom Reservoir storage may have on the lower American River 
fisheries.  The EIR’s analysis of hydrologic and fisheries effects should incorporate the 
Modified Flow Management Standard for the lower American River developed by the 
Sacramento Water Forum, which has goals of protecting anadromous salmonids and avoiding 
catastrophic water shortages in the basin 

5. Impacts to Town of Hood Wells and Domestic Water Supply 

SCWA operates two groundwater wells that serve as the only source of drinking water 
and fire suppression for residents in the Town of Hood (Hood).  The wells are within close 
proximity to the proposed Project facilities.  The Hood wells extend approximately 200-350 
feet below ground surface, which is below the depth of the proposed Project tunnel.   

SCWA has significant concerns about the tunnel’s potential impact on Hood’s wells. 
If there were a small alignment error, tunneling construction could damage the new Hood well 
hole.  Construction could disrupt the existing geological structure and recharge capability, 
particularly the aquifers.  Tunnel construction and operation vibrations could modify or 
collapse the aquifers, reducing productivity of the new Hood well, which is Hood’s primary 
water source.  This modification or collapse could permanently reduce well production since 
the well hole screens may no longer align with the geological water bearing 
structures.  Further, vibrations from construction and operations have the potential to displace 
or dislodge existing contaminates, causing a significant adverse change in water quality. 

The EIR must analyze the potential impacts on the Hood wells due to construction and 
the potential degradation of the groundwater aquifer that the wells draw from due to partial or 
full soil liquefaction.  Any impacts to operational reliability must be clearly mitigated.  DWR 
should consult with SCWA as it develops the EIR so that impacts can be avoided through 
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Project design.  The EIR also must address the potential for adverse effects to the 
groundwater aquifer stability from Project construction and operation.  Specifically, the EIR 
must accurately describe the groundwater aquifer characteristics in and around Hood, and 
evaluate how the groundwater aquifer and water supplies might be affected by any 
compaction or alteration of groundwater flow paths.  Impacts to local infrastructure or 
groundwater aquifers must be clearly avoided or mitigated. 

6. The EIR Must Evaluate the Project’s Consistency with the Delta Plan 

The Delta Plan contains policies, recommendations, and performance measures 
designed to protect the Delta environment and existing Delta land uses from the impacts of 
major new projects, including the proposed Project.  The Delta Reform Act requires that 
projects within the boundaries of the Delta that will significantly impact the achievement of 
the statutorily-established coequal goals for protection of the Delta and provision of a reliable 
water supply demonstrate consistency with the coequal goals and each of the regulatory 
polices contained in the Delta Plan before the project may be implemented.  (Wat. Code, 
§§ 85054, 85057.5, 85225; Cal. Code Regs., tit. 23, § 5002, subd. (b)(1). The Delta Plan also 
contains priority recommendations that identify actions “essential to achieving the coequal 
goals” (Delta Plan, p. ES-17) and performance measures related to meeting the Plan goals and 
policies.  (Delta Plan, Appendix E: Performance Measures for the Delta Plan, as amended 
Apr. 26, 2018.)  The EIR must evaluate the Project’s consistency with all relevant Delta Plan 
policies, recommendations, and performance measures. 

Project impacts to the FRWP and Sacramento County residents’ water supplies are 
inconsistent with specific Delta Plan policies and the coequal goals themselves.  For example, 
the Project is not consistent with Delta Plan Policy DP P2 (Cal. Code Regs., tit. 23, § 5011), 
which requires that water management facilities be sited so as to avoid or reduce conflicts 
with existing uses, including the Hood wells and FRWP.  The Project should be revised prior 
to release of the draft EIR to move the proposed intakes so that there is no potential for 
adverse effects to municipal wells or the FRWP.  Any impacts to the availability or reliability 
of the Sacramento region’s surface or groundwater resources must be acknowledged and 
avoided or fully mitigated.  

C. The EIR Must Evaluate Alternative Intake Locations and Limitations on the Timing 
and Volume of Diversions 

CEQA requires that DWR consider alternatives to the Project capable of avoiding or 
substantially lessening its significant impacts.  For the reasons discussed above, the proposed 
intake locations threaten significant impacts to the FRWP, the Hood wells, and surface and 
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groundwater supplies.  DWR staff have represented in Project scoping meetings that there are 
no available alternative intake locations due to fish concerns.  This is inaccurate and 
contradicted by information developed in the WaterFix CEQA process.  Moreover, such 
statements suggest that DWR has improperly prejudged the scope of its alternatives analysis, 
such that the Draft EIR may be no more than a post-hoc rationalization for the Project.   

Information in the WaterFix EIR Appendix 3F, Intake Location Analyses 
(pp. 3.F.6-3.F.8), relying on the Fish Facilities Technical Team report, indicates that there are 
suitable intake locations farther downstream below Steamboat Slough (identified as intakes 6 
and 7).  Moving intakes farther south on the Sacramento River would reduce the potential for 
conflicts with, and significant impacts to, SRWTP operations, and thus the FRWP operations, 
as well as the Hood wells, and have the benefit of being better for salmon.  Moving the 
intakes to avoid impacts to the FRWP and SRWTP also would avoid significant impacts to 
tribal cultural resources identified by Miwok Tribal government representatives at the 
February 26, 2020 Delta Stakeholder Engagement Committee meeting, where DWR staff was 
informed that all three intakes are highly sensitive to the Miwok and include several village 
sites and more than 5 burial grounds.  At a minimum, the draft EIR alternatives must include a 
robust analysis of alternative locations for the intakes that avoid these significant impacts. 

Given the potential for significant impacts to the quality and reliability of water supply 
for Delta water users, and Delta Reform Act mandates, the EIR also should fully evaluate 
both a non-structural alternative that should include water reclamation, localized desalination, 
and increased capture and storage of localized rainfall in lieu of continued or increased Delta 
exports, as well as alternative intake locations that avoid impacts to Hood and the FRWP.  

Finally, in order to protect water supply reliability for water users in and north of the 
Delta, consistent with the Delta Reform Act, the EIR should evaluate operating scenarios that 
include limitations on the amount and timing of diversions capable of avoiding any significant 
impacts to Delta water quality and in-Delta or upstream water supplies. 

III. CONCLUSION 

As described in the NOP, the Project is likely to have significant adverse impacts to 
facilities and operations, and result in significant impacts to surface and groundwater 
resources and water supply, from Project construction and operations.  Conflicts with the 
FRWP and the Hood wells also make the Project described in the NOP inconsistent with the 
Delta Plan.  SCWA encourages DWR to modify the Project prior to release of the draft EIR to 
move the proposed intakes outside of an area that may adversely influence FRWP operations, 
or the Hood wells, and to coordinate and consult with SCWA as it develops the draft EIR to 
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ensure that all impacts, including those identified in these comments, are accurately and 
adequately evaluated and fully avoided or mitigated.  Please contact Kerry Schmitz at SCWA 
at 916-874-6851 to discuss these comments.   

Sincerely,  

Kelley M. Taber 
Attorney for Sacramento County Water Agency 

cc: Susan Tatayon, Chair, Delta Stewardship Council 
 (Via Electronic Mail:  susan.tatayon@deltacouncil.ca.gov) 

Karla Nemeth, DWR   
(Via Electronic Mail: Karla.nemeth@water.ca.gov) 

Ernest Conant, U.S. Bureau of Reclamation 
Region 10 Office 
Federal Office Building  
2800 Cottage Way 
Sacramento CA 95825-1898 
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From: Alexa Kerr 
To: DWR Delta Conveyance Scoping 
Subject: Request to Seriously Reconsider the Delta Conveyance Tunnel Project 
Date: Friday, April 17, 2020 4:39:47 PM 

Dear the California Department of Water Resources, 

I hope you and yours are well during these strange times. 

My name is Alexa Kerr and I am an officer on the Environmental Affairs Board and a 
member of the Environmental Justice Alliance at UC Santa Barbara. I am writing this 
email in strong opposition to the Delta Conveyance project. This damaging project 
should be terminated immediately as its construction and operation will drive the 
Chinook Salmon to extinction, with over a hundred species following, devastating the 
Winnemem Wintu Tribe, local fisheries, and the beautiful ecosystem we currently 
have and need. 

This tunnel project will have a tremendous impact on the livelihood and culture of the 
Winnemem Wintu Tribe, a matrilineal Wintu-speaking community who are indigenous 
to the Winnemem, or McCloud River. The Chinook Salmon are an essential part of 
the cultural traditions of the Winnemem Wintu Tribe, who takes care of the Salmon’s 
land and is deeply and spiritually connected to the Chinook Salmon (Julie Bongers). 

“As native people, we rely on the river and the salmon as part of our traditional 
heritage. We cannot afford to let anything further erode our river systems,” testified 
Robbins, an advisor for Water Protectors Club (fishsniffer.com) 

As the Department of Water Resources, it is your mission to protect these natural 
resources, water, river, Salmon, and listen and learn from the communities most 
impacted by your proposed project. 

Moreover, the environmental disruption to the region will be irreversible as even just 
the construction and operation of the tunnel will “degrade the water quality for Delta 
farms, subsist-ence anglers, providers of urban drinking water (including Stockton, 
Antioch, and other cities), residents playing and swimming in Delta channels, and an 
increase in deadly toxic algal blooms” (Restore the Delta, Impact Report). 

Restore the Delta put together a report detailing the impacts of this Proposed Water 
Project named The Fate of the Delta.  The report stated “[the tunnel project] will 
impact human uses of water for farms, subsistence fishing, urban drinking water 
supplies, and urban water rates, each of which will place disproportionate, undue 
burdens on Delta EJ communities'' (Restore the Delta, Impact Report). It is the 
Department of Water Resources' responsibility to serve communities with non-toxic 
and pure water, not risk residents' lives with algae blooms. 

Finally, this project will endanger the Chinook salmon, which is a keystone species 
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that for a millennia have been providing nutrients for the soils and nourishing a 
hundred species that depended on them (Julie Bongers). 

Some of the species that depend on the Chinook Salmon are: Black bears, Grizzly 
Bears, and American badgers, Water shrews, Ringtail cats and Long-tailed weasels, 
Harbor seals, Great blue herons, and Great egrets, Bald eagles, orcas, and ravens, 
wolves, North American River otters, ermine, fox, martens, bobcats, ducks, pumas, 
‘coons, and sharks (California Mammals). These species are crucial to California 
wildlife and waterways, without them the biodiversity of California will plummet and 
drive more extinction. 

The delta tunnel will heavily contribute towards the extinction of Chinook salmon, 
most importantly, last year, only 0.1% of the salmon came back! Much of the species 
living in the area require salmon to continue living and therefore their extinction will 
change the ecosystem in the region. The species that depend on the Salmons are all 
currently starving. 

This issue is near to my heart as I am currently away from school in Santa Barbara 
and living back at home in the Sacramento area. Please reconsider this project as its 
irreversible damages will be detrimental to the ecosystems in the Sacramento 
Region, McCloud River, Trinity River, and the Delta. We understand that we are 
currently in a PANDEMIC and you also have other people to take care of, which is 
why we need this project to HALT immediately because it concerns the well-being of 
the Winnemem Wintu Tribe, especially so during this time. Please protect your people 
in California, especially the most vulnerable. 

Respectfully,  

Alexa Kerr 
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From: Jacob Foley 
To: DWR Delta Conveyance Scoping 
Subject: Request to Seriously Reconsider the Delta Conveyance Tunnel Project 
Date: Thursday, April 16, 2020 2:09:56 PM 

Dear the California Department of Water Resources, 

My name is Jacob and I am a concerned citizen of California. I am writing this email in 
strong opposition to the Delta Conveyance project. This damaging project should be 
terminated immediately as its construction and operation will drive the Chinook Salmon to 
extinction, with over a hundred species following, devastating the Winnemem Wintu Tribe, 
local fisheries, and the beautiful ecosystem we currently have and need. 

This tunnel project will have a tremendous impact on the livelihood and culture of the 
Winnemem Wintu Tribe, a matrilineal Wintu-speaking community who are indigenous to the 
Winnemem, or McCloud River. The Chinook Salmon are an essential part of the cultural 
traditions of the Winnemem Wintu Tribe, who takes care of the Salmon’s land and is deeply 
and spiritually connected to the Chinook Salmon (Julie Bongers). 

“As native people, we rely on the river and the salmon as part of our traditional heritage. 
We cannot afford to let anything further erode our river systems,” testified Robbins, an 
advisor for Water Protectors Club (fishsniffer.com) 

As the Department of Water Resources, it is to your mission to protect these natural 
resources, water, river, Salmon, and listen and learn from the communities most impacted 
by your proposed project. 

Moreover, the environmental disruption to the region will be irreversible as even just the 
construction and operation of the tunnel will “degrade the water quality for Delta farms, 
subsist-ence anglers, providers of urban drinking water (including Stockton, Antioch, and 
other cities), residents playing and swimming in Delta channels, and an increase in deadly 
toxic algal blooms” (Restore the Delta, Impact Report). 

Restore the Delta put together a report detailing the impacts of this Proposed Water Project 
named The Fate of the Delta.  The report stated “[the tunnel project] will impact human 
uses of water for farms, subsistence fishing, urban drinking water supplies, and urban water 
rates, each of which will place disproportionate, undue burdens on Delta EJ communities” 
(Restore the Delta, Impact Report). It is the Department of Water Resource’s responsibility 
to serve communities with non-toxic and pure water, not risk residents life with algea 
blooms. 

Finally, this project will endanger the Chinook salmon, which is a keystone species that for 
a millennia have been providing nutrients for the soils and nourishing a hundred species 
that depended on them (Julie Bongers). 

Some of the species that depend on the Chinook Salmon are: Black bears, Grizzly Bears, 
and American badgers, Water shrews, Ringtail cats and Long-tailed weasels, Harbor seals, 
Great blue herons, and Great egrets, Bald eagles, orcas, and ravens, wolves, North 
American River otters, ermine, fox, martens, bobcats, ducks, pumas, ‘coons, and sharks 
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(California Mammals). These species are crucial to California wildlife and waterways, 
without them the biodiversity of California will plummet and drive more extinction. 

The delta tunnel will heavily contribute towards the extinction of Chinook salmon, most 
importantly, last year, only 0.1% of the salmon came back! Much of the species living in the 
area require salmon to continue living and therefore their extinction will change the 
ecosystem in the region. The species that depend on the Salmons are all currently 
starving. 

Please reconsider this project as its irreversible damages will be detrimental to the 
ecosystems in the Sacramento Region, McCloud River, Trinity River, and the Delta. We 
understand that we are currently in a PANDEMIC and you also have other people to take 
care of, which is why we need this project to HALT immediately because it concerns the 
well-being of the Winnemem Wintu Tribe, especially so during this time. Please protect your 
people in California, especially the most vulnerable. 

Respectfully, 

Jacob Foley 
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From: Genesis Mendozaa 
To: DWR Delta Conveyance Scoping 
Subject: Request to Seriously Reconsider the Delta Conveyance Tunnel Project 
Date: Wednesday, April 15, 2020 11:03:59 PM 

Dear the California Department of Water Resources, 

Hello, 

My name is Genesis Mendoza and I am a student from California State University, Los 
Angeles. I am writing this email in strong opposition to the Delta Conveyance project. This 
shameful project should be terminated immediately as its construction will drive the 
Chinook Salmon to extinction and hence devastate the Winnemem Wintu Tribe and 
moreover over a hundred species will follow, facing extinction. 

This tunnel project will have a tremendous impact on the livelihood and culture of the 
Winnemem Wintu Tribe, a matrilineal Wintu-speaking community who are indigenous to the 
Winnemem, or McCloud River. The Chinook Salmon are an essential part of the livelihood 
and cultural traditions of the Winnemem Wintu Tribe that takes care of the Salmon’s land. 
The Winnemem Wintu Tribe is spiritually connected to the Chinook Salmon 

“As native people, we rely on the river and the salmon as part of our traditional heritage. 
We cannot afford to let anything further erode our river systems,” testified Robbins, an 
advisor for Water Protectors Club (fishsniffer.com) 

Moreover, the environmental disruption to the region will be irreversible as even just the 
construction and operation of the tunnel will “degrade the water quality for Delta farms, 
subsist-ence anglers, providers of urban drinking water (including Stockton, Antioch, and 
other cities), residents playing and swimming in Delta channels, and an increase in deadly 
toxic algal blooms” (Restore the Delta, Impact Report). 

Restore the Delta put together a report detailing the impacts of this Proposed Water Project 
named The Fate of the Delta.  The report stated “[the tunnel project] will impact human 
uses of water for farms, subsistence fishing, urban drinking water supplies, and urban water 
rates, each of which will place disproportionate, undue burdens on Delta EJ communities” 
(Restore the Delta, Impact Report) 

Finally, this project will endanger the Chinook salmon, which is a keystone species that for 
a millennia have been providing nutrients for the soils and nourishing a hundred species 
that depended on them. 

Some of the species that depend on the Chinook Salmon are: Black bears, Grizzly Bears, 
and American badgers, Water shrews, Ringtail cats and Long-tailed weasels, Harbor seals, 
Great blue herons, and Great egrets, Bald eagles, orcas, and ravens, wolves, North 
American River otters, ermine, fox, martens, bobcats, ducks, pumas, ‘coons, and sharks 
(California Mammals). 

The delta tunnel will heavily contribute towards the extinction of Chinook salmon since last 



 

 

 

DCS579

year, only 0.1% of the salmon came back! Much of the species living in the area require 
salmon to continue living and therefore their extinction will change the ecosystem in the 
region. 

Please reconsider this project as its irreversible damages will be detrimental to the 
ecosystems in the Sacramento Region, McCloud River, Trinity River, and the Delta. We 
understand that we are currently in a crisis and you also have other people to take care of, 
which is why we need this project to halt because it concerns the well-being of the 
Winnemem Wintu Tribe, especially so during this time. Please protect your people in 
California, especially so during this crisis. 

Respectfully, 

Genesis Mendoza 
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From: Diana Garcia 
To: DWR Delta Conveyance Scoping 
Subject: Request to Seriously Reconsider the Delta Conveyance Tunnel Project 
Date: Thursday, April 16, 2020 4:29:43 PM 

Dear the California Department of Water Resources, 

My name is Diana Garcia and I am an undergraduate student at UCSB as well as the 
cochair for Environmental Justice Alliance at UCSB. I am writing this email in strong 
opposition to the Delta Conveyance project. This damaging project should be 
terminated immediately as its construction and operation will drive the Chinook 
Salmon to extinction, with over a hundred species following, devastating the 
Winnemem Wintu Tribe, local fisheries, and the beautiful ecosystem we currently 
have and need. This is a direct environmental injustice. 

This tunnel project will have a tremendous impact on the livelihood and culture of the 
Winnemem Wintu Tribe, a matrilineal Wintu-speaking community who are indigenous to the 
Winnemem, or McCloud River. The Chinook Salmon are an essential part of the cultural 
traditions of the Winnemem Wintu Tribe, who takes care of the Salmon’s land and is deeply 
and spiritually connected to the Chinook Salmon (Julie Bongers). 

“As native people, we rely on the river and the salmon as part of our traditional heritage. 
We cannot afford to let anything further erode our river systems,” testified Robbins, an 
advisor for Water Protectors Club (fishsniffer.com) 

As the Department of Water Resources, it is to your mission to protect these natural 
resources, water, river, Salmon, and listen and learn from the communities most impacted 
by your proposed project. 

Moreover, the environmental disruption to the region will be irreversible as even just the 
construction and operation of the tunnel will “degrade the water quality for Delta farms, 
subsist-ence anglers, providers of urban drinking water (including Stockton, Antioch, and 
other cities), residents playing and swimming in Delta channels, and an increase in deadly 
toxic algal blooms” (Restore the Delta, Impact Report). 

Restore the Delta put together a report detailing the impacts of this Proposed Water Project 
named The Fate of the Delta.  The report stated “[the tunnel project] will impact human 
uses of water for farms, subsistence fishing, urban drinking water supplies, and urban water 
rates, each of which will place disproportionate, undue burdens on Delta EJ communities” 
(Restore the Delta, Impact Report). It is the Department of Water Resource’s responsibility 
to serve communities with non-toxic and pure water, not risk residents life with algea 
blooms. 

Finally, this project will endanger the Chinook salmon, which is a keystone species that for 
a millennia have been providing nutrients for the soils and nourishing a hundred species 
that depended on them (Julie Bongers). 



 

 

 

DCS580

Some of the species that depend on the Chinook Salmon are: Black bears, Grizzly Bears, 
and American badgers, Water shrews, Ringtail cats and Long-tailed weasels, Harbor seals, 
Great blue herons, and Great egrets, Bald eagles, orcas, and ravens, wolves, North 
American River otters, ermine, fox, martens, bobcats, ducks, pumas, ‘coons, and sharks 
(California Mammals). These species are crucial to California wildlife and waterways, 
without them the biodiversity of California will plummet and drive more extinction. 

The delta tunnel will heavily contribute towards the extinction of Chinook salmon, most 
importantly, last year, only 0.1% of the salmon came back! Much of the species living in the 
area require salmon to continue living and therefore their extinction will change the 
ecosystem in the region. The species that depend on the Salmons are all currently 
starving. 

Please reconsider this project as its irreversible damages will be detrimental to the 
ecosystems in the Sacramento Region, McCloud River, Trinity River, and the Delta. We 
understand that we are currently in a PANDEMIC and you also have other people to take 
care of, which is why we need this project to HALT immediately because it concerns the 
well-being of the Winnemem Wintu Tribe, especially so during this time. Please protect your 
people in California, especially the most vulnerable. 

Respectfully,  

Diana Garcia  
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From: Rachel Huang 
To: DWR Delta Conveyance Scoping 
Subject: Request to Seriously Reconsider the Delta Conveyance Tunnel Project 
Date: Thursday, April 16, 2020 4:24:34 PM 

Dear the California Department of Water Resources, 

—greetings— 

My name is Rachel  and I am a core member of Zero Waste Committee at UCSB. I am writing this email in 
strong opposition to the Delta Conveyance project. This damaging project should be terminated 
immediately as its construction and operation will drive the Chinook Salmon to extinction, with over a 
hundred species following, devastating the Winnemem Wintu Tribe, local fisheries, and the beautiful 
ecosystem we currently have and need. 

This tunnel project will have a tremendous impact on the livelihood and culture of the Winnemem Wintu 
Tribe, a matrilineal Wintu-speaking community who are indigenous to the Winnemem, or McCloud River. 
The Chinook Salmon are an essential part of the cultural traditions of the Winnemem Wintu Tribe, who 
takes care of the Salmon’s land and is deeply and spiritually connected to the Chinook Salmon (Julie 
Bongers). 

“As native people, we rely on the river and the salmon as part of our traditional heritage. We cannot afford 
to let anything further erode our river systems,” testified Robbins, an advisor for Water Protectors Club 
(fishsniffer.com) 

As the Department of Water Resources, it is to your mission to protect these natural resources, water, 
river, Salmon, and listen and learn from the communities most impacted by your proposed project. 

Moreover, the environmental disruption to the region will be irreversible as even just the construction 
and operation of the tunnel will “degrade the water quality for Delta farms, subsist-ence anglers, 
providers of urban drinking water (including Stockton, Antioch, and other cities), residents playing and 
swimming in Delta channels, and an increase in deadly toxic algal blooms” (Restore the Delta, Impact 
Report). 

Restore the Delta put together a report detailing the impacts of this Proposed Water Project named The 
Fate of the Delta.  The report stated “[the tunnel project] will impact human uses of water for farms, 
subsistence fishing, urban drinking water supplies, and urban water rates, each of which will place 
disproportionate, undue burdens on Delta EJ communities” (Restore the Delta, Impact Report). It is the 
Department of Water Resource’s responsibility to serve communities with non-toxic and pure water, not 
risk residents life with algea blooms. 

Finally, this project will endanger the Chinook salmon, which is a keystone species that for a millennia 
have been providing nutrients for the soils and nourishing a hundred species that depended on them 
(Julie Bongers). 

Some of the species that depend on the Chinook Salmon are: Black bears, Grizzly Bears, and American 
badgers, Water shrews, Ringtail cats and Long-tailed weasels, Harbor seals, Great blue herons, and Great 
egrets, Bald eagles, orcas, and ravens, wolves, North American River otters, ermine, fox, martens, 
bobcats, ducks, pumas, ‘coons, and sharks (California Mammals). These species are crucial to California 
wildlife and waterways, without them the biodiversity of California will plummet and drive more 
extinction. 

The delta tunnel will heavily contribute towards the extinction of Chinook salmon, most importantly, last 
year, only 0.1% of the salmon came back! Much of the species living in the area require salmon to 
continue living and therefore their extinction will change the ecosystem in the region. The species that 
depend on the Salmons are all currently starving. 
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Please reconsider this project as its irreversible damages will be detrimental to the ecosystems in the 
Sacramento Region, McCloud River, Trinity River, and the Delta. We understand that we are currently in 
a PANDEMIC and you also have other people to take care of, which is why we need this project to HALT 
immediately because it concerns the well-being of the Winnemem Wintu Tribe, especially so during this 
time. Please protect your people in California, especially the most vulnerable. 

Respectfully, 

Rachel 
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From: Lorenzo Castaneda 
To: DWR Delta Conveyance Scoping 
Subject: Request to Seriously Reconsider the Delta Conveyance Tunnel Project 
Date: Thursday, April 16, 2020 5:16:31 PM 

Dear the California Department of Water Resources, 

Hello, 

My name is Lorenzo Castaneda and I am an from the Environmental Justice Alliance 
at UCSB. I am writing this email in strong opposition to the Delta Conveyance project. 
This damaging project should be terminated immediately as its construction and 
operation will drive the Chinook Salmon to extinction, with over a hundred species 
following, devastating the Winnemem Wintu Tribe, local fisheries, and the beautiful 
ecosystem we currently have and need. 

This tunnel project will have a tremendous impact on the livelihood and culture of the 
Winnemem Wintu Tribe, a matrilineal Wintu-speaking community who are indigenous 
to the Winnemem, or McCloud River. The Chinook Salmon are an essential part of 
the cultural traditions of the Winnemem Wintu Tribe, who takes care of the Salmon’s 
land and is deeply and spiritually connected to the Chinook Salmon (Julie Bongers). 

“As native people, we rely on the river and the salmon as part of our traditional 
heritage. We cannot afford to let anything further erode our river systems,” testified 
Robbins, an advisor for Water Protectors Club (fishsniffer.com) 

As the Department of Water Resources, it is to your mission to protect these natural 
resources, water, river, Salmon, and listen and learn from the communities most 
impacted by your proposed project. 

Moreover, the environmental disruption to the region will be irreversible as even just 
the construction and operation of the tunnel will “degrade the water quality for Delta 
farms, subsist-ence anglers, providers of urban drinking water (including Stockton, 
Antioch, and other cities), residents playing and swimming in Delta channels, and an 
increase in deadly toxic algal blooms” (Restore the Delta, Impact Report). 

Restore the Delta put together a report detailing the impacts of this Proposed Water 
Project named The Fate of the Delta.  The report stated “[the tunnel project] will 
impact human uses of water for farms, subsistence fishing, urban drinking water 
supplies, and urban water rates, each of which will place disproportionate, undue 
burdens on Delta EJ communities” (Restore the Delta, Impact Report). It is the 
Department of Water Resource’s responsibility to serve communities with non-toxic 
and pure water, not risk residents life with algea blooms. 
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Finally, this project will endanger the Chinook salmon, which is a keystone species 
that for a millennia have been providing nutrients for the soils and nourishing a 
hundred species that depended on them (Julie Bongers). 

Some of the species that depend on the Chinook Salmon are: Black bears, Grizzly 
Bears, and American badgers, Water shrews, Ringtail cats and Long-tailed weasels, 
Harbor seals, Great blue herons, and Great egrets, Bald eagles, orcas, and ravens, 
wolves, North American River otters, ermine, fox, martens, bobcats, ducks, pumas, 
‘coons, and sharks (California Mammals). These species are crucial to California 
wildlife and waterways, without them the biodiversity of California will plummet and 
drive more extinction. 

The delta tunnel will heavily contribute towards the extinction of Chinook salmon, 
most importantly, last year, only 0.1% of the salmon came back! Much of the species 
living in the area require salmon to continue living and therefore their extinction will 
change the ecosystem in the region. The species that depend on the Salmons are all 
currently starving. 

Please reconsider this project as its irreversible damages will be detrimental to the 
ecosystems in the Sacramento Region, McCloud River, Trinity River, and the Delta. 
We understand that we are currently in a PANDEMIC and you also have other people 
to take care of, which is why we need this project to HALT immediately because it 
concerns the well-being of the Winnemem Wintu Tribe, especially so during this time. 
Please protect your people in California, especially the most vulnerable. 

Respectfully, 

Lorenzo Castaneda 



 

 

 

 

 

DCS584

From: Georgia Steinheimer 
To: DWR Delta Conveyance Scoping 
Subject: Request to Seriously Reconsider the Delta Conveyance Tunnel Project 
Date: Thursday, April 16, 2020 6:24:52 PM 

Dear California Department of Water Resources, 

I am writing this email in strong opposition to the Delta Conveyance project. This 
damaging project should be terminated immediately as its construction and operation 
will drive the Chinook Salmon to extinction, with over a hundred species following, 
devastating the Winnemem Wintu Tribe, local fisheries, and the beautiful ecosystem 
we currently have and need. 

This tunnel project will have a tremendous impact on the livelihood and culture of the 
Winnemem Wintu Tribe, a matrilineal Wintu-speaking community who are indigenous 
to the Winnemem, or McCloud River. The Chinook Salmon are an essential part of 
the cultural traditions of the Winnemem Wintu Tribe, who takes care of the Salmon’s 
land and is deeply and spiritually connected to the Chinook Salmon (Julie Bongers). 

“As native people, we rely on the river and the salmon as part of our traditional 
heritage. We cannot afford to let anything further erode our river systems,” testified 
Robbins, an advisor for Water Protectors Club (fishsniffer.com) 

As the Department of Water Resources, it is to your mission to protect these natural 
resources, water, river, Salmon, and listen and learn from the communities most 
impacted by your proposed project. 

Moreover, the environmental disruption to the region will be irreversible as even just 
the construction and operation of the tunnel will “degrade the water quality for Delta 
farms, subsist-ence anglers, providers of urban drinking water (including Stockton, 
Antioch, and other cities), residents playing and swimming in Delta channels, and an 
increase in deadly toxic algal blooms” (Restore the Delta, Impact Report). 

Restore the Delta put together a report detailing the impacts of this Proposed Water 
Project named The Fate of the Delta.  The report stated “[the tunnel project] will 
impact human uses of water for farms, subsistence fishing, urban drinking water 
supplies, and urban water rates, each of which will place disproportionate, undue 
burdens on Delta EJ communities” (Restore the Delta, Impact Report). It is the 
Department of Water Resource’s responsibility to serve communities with non-toxic 
and pure water, not risk residents life with algea blooms. 

Finally, this project will endanger the Chinook salmon, which is a keystone species 
that for a millennia have been providing nutrients for the soils and nourishing a 
hundred species that depended on them (Julie Bongers). 

Some of the species that depend on the Chinook Salmon are: Black bears, Grizzly 
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Bears, and American badgers, Water shrews, Ringtail cats and Long-tailed weasels, 
Harbor seals, Great blue herons, and Great egrets, Bald eagles, orcas, and ravens, 
wolves, North American River otters, ermine, fox, martens, bobcats, ducks, pumas, 
‘coons, and sharks (California Mammals). These species are crucial to California 
wildlife and waterways, without them the biodiversity of California will plummet and 
drive more extinction. 

The delta tunnel will heavily contribute towards the extinction of Chinook salmon, 
most importantly, last year, only 0.1% of the salmon came back! Much of the species 
living in the area require salmon to continue living and therefore their extinction will 
change the ecosystem in the region. The species that depend on the Salmons are all 
currently starving. 

Please reconsider this project as its irreversible damages will be detrimental to the 
ecosystems in the Sacramento Region, McCloud River, Trinity River, and the Delta. 
We understand that we are currently in a PANDEMIC and you also have other people 
to take care of, which is why we need this project to HALT immediately because it 
concerns the well-being of the Winnemem Wintu Tribe, especially so during this time. 
Please protect your people in California, especially the most vulnerable. 

Respectfully, 

Georgia Steinheimer 
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From: Phoebe Lawton 
To: DWR Delta Conveyance Scoping 
Subject: Request to Seriously Reconsider the Delta Conveyance Tunnel Project 
Date: Thursday, April 16, 2020 6:19:32 PM 

Dear the California Department of Water Resources, 

Hello, my name is Phoebe Lawton and I am a concerned student activist. I am writing 
this email in strong opposition to the Delta Conveyance project. This damaging 
project should be terminated immediately as its construction and operation will drive 
the Chinook Salmon to extinction, with over a hundred species following, devastating 
the Winnemem Wintu Tribe, local fisheries, and the beautiful ecosystem we currently 
have and need. 

This tunnel project will have a tremendous impact on the livelihood and culture of the 
Winnemem Wintu Tribe, a matrilineal Wintu-speaking community who are indigenous 
to the Winnemem, or McCloud River. The Chinook Salmon are an essential part of 
the cultural traditions of the Winnemem Wintu Tribe, who takes care of the Salmon’s 
land and is deeply and spiritually connected to the Chinook Salmon (Julie Bongers). 

“As native people, we rely on the river and the salmon as part of our traditional 
heritage. We cannot afford to let anything further erode our river systems,” testified 
Robbins, an advisor for Water Protectors Club (fishsniffer.com) 

As the Department of Water Resources, it is to your mission to protect these natural 
resources, water, river, Salmon, and listen and learn from the communities most 
impacted by your proposed project. 

Moreover, the environmental disruption to the region will be irreversible as even just 
the construction and operation of the tunnel will “degrade the water quality for Delta 
farms, subsist-ence anglers, providers of urban drinking water (including Stockton, 
Antioch, and other cities), residents playing and swimming in Delta channels, and an 
increase in deadly toxic algal blooms” (Restore the Delta, Impact Report). 

Restore the Delta put together a report detailing the impacts of this Proposed Water 
Project named The Fate of the Delta.  The report stated “[the tunnel project] will 
impact human uses of water for farms, subsistence fishing, urban drinking water 
supplies, and urban water rates, each of which will place disproportionate, undue 
burdens on Delta EJ communities” (Restore the Delta, Impact Report). It is the 
Department of Water Resource’s responsibility to serve communities with non-toxic 
and pure water, not risk residents life with algea blooms. 

Finally, this project will endanger the Chinook salmon, which is a keystone species 
that for a millennia have been providing nutrients for the soils and nourishing a 
hundred species that depended on them (Julie Bongers). 
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Some of the species that depend on the Chinook Salmon are: Black bears, Grizzly 
Bears, and American badgers, Water shrews, Ringtail cats and Long-tailed weasels, 
Harbor seals, Great blue herons, and Great egrets, Bald eagles, orcas, and ravens, 
wolves, North American River otters, ermine, fox, martens, bobcats, ducks, pumas, 
‘coons, and sharks (California Mammals). These species are crucial to California 
wildlife and waterways, without them the biodiversity of California will plummet and 
drive more extinction. 

The delta tunnel will heavily contribute towards the extinction of Chinook salmon, 
most importantly, last year, only 0.1% of the salmon came back! Much of the species 
living in the area require salmon to continue living and therefore their extinction will 
change the ecosystem in the region. The species that depend on the Salmons are all 
currently starving. 

Please reconsider this project as its irreversible damages will be detrimental to the 
ecosystems in the Sacramento Region, McCloud River, Trinity River, and the Delta. 
We understand that we are currently in a PANDEMIC and you also have other people 
to take care of, which is why we need this project to HALT immediately because it 
concerns the well-being of the Winnemem Wintu Tribe, especially so during this time. 
Please protect your people in California, especially the most vulnerable. 

Respectfully, 

Phoebe Lawton 
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From: Miranda O"Brien 
To: DWR Delta Conveyance Scoping 
Subject: Request to Seriously Reconsider the Delta Conveyance Tunnel Project 
Date: Thursday, April 16, 2020 7:59:25 PM 

Dear the California Department of Water Resources, 

My name is Miranda O'Brien and I am an undergraduate student activist at 
UCSB. I am writing this email in strong opposition to the Delta Conveyance 
project. This damaging project should be terminated immediately as its 
construction and operation will drive the Chinook Salmon to extinction, with 
over a hundred species following, devastating the Winnemem Wintu Tribe, 
local fisheries, and the beautiful ecosystem we currently have and need. 

This tunnel project will have a tremendous impact on the livelihood and 
culture of the Winnemem Wintu Tribe, a matrilineal Wintu-speaking 
community who are indigenous to the Winnemem, or McCloud River. The 
Chinook Salmon are an essential part of the cultural traditions of the 
Winnemem Wintu Tribe, who takes care of the Salmon’s land and is deeply 
and spiritually connected to the Chinook Salmon (Julie Bongers). 

“As native people, we rely on the river and the salmon as part of our 
traditional heritage. We cannot afford to let anything further erode our river 
systems,” testified Robbins, an advisor for Water Protectors Club 
(fishsniffer.com) 

As the Department of Water Resources, it is to your mission to protect these 
natural resources, water, river, Salmon, and listen and learn from the 
communities most impacted by your proposed project. 

Moreover, the environmental disruption to the region will be irreversible as 
even just the construction and operation of the tunnel will “degrade the 
water quality for Delta farms, subsist-ence anglers, providers of urban 
drinking water (including Stockton, Antioch, and other cities), residents 
playing and swimming in Delta channels, and an increase in deadly toxic 
algal blooms” (Restore the Delta, Impact Report). 

Restore the Delta put together a report detailing the impacts of this 
Proposed Water Project named The Fate of the Delta.  The report stated 
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“[the tunnel project] will impact human uses of water for farms, subsistence 
fishing, urban drinking water supplies, and urban water rates, each of which 
will place disproportionate, undue burdens on Delta EJ communities” 
(Restore the Delta, Impact Report). It is the Department of Water 
Resource’s responsibility to serve communities with non-toxic and pure 
water, not risk residents life with algea blooms. 

Finally, this project will endanger the Chinook salmon, which is a keystone 
species that for a millennia have been providing nutrients for the soils and 
nourishing a hundred species that depended on them (Julie Bongers). 

Some of the species that depend on the Chinook Salmon are: Black bears, 
Grizzly Bears, and American badgers, Water shrews, Ringtail cats and 
Long-tailed weasels, Harbor seals, Great blue herons, and Great egrets, 
Bald eagles, orcas, and ravens, wolves, North American River otters, 
ermine, fox, martens, bobcats, ducks, pumas, ‘coons, and sharks (California 
Mammals). These species are crucial to California wildlife and waterways, 
without them the biodiversity of California will plummet and drive more 
extinction. 

The delta tunnel will heavily contribute towards the extinction of Chinook 
salmon, most importantly, last year, only 0.1% of the salmon came back! 
Much of the species living in the area require salmon to continue living and 
therefore their extinction will change the ecosystem in the region. The 
species that depend on the Salmons are all currently starving. 

Please reconsider this project as its irreversible damages will be detrimental 
to the ecosystems in the Sacramento Region, McCloud River, Trinity River, 
and the Delta. We understand that we are currently in a PANDEMIC and 
you also have other people to take care of, which is why we need this 
project to HALT immediately because it concerns the well-being of the 
Winnemem Wintu Tribe, especially so during this time. Please protect your 
people in California, especially the most vulnerable. 

Respectfully, 

Miranda O'Brien 
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From: Jennifer Martinez Eugenio 
To: DWR Delta Conveyance Scoping 
Subject: Request to Seriously Reconsider the Delta Conveyance Tunnel Project 
Date: Thursday, April 16, 2020 6:26:20 PM 

Dear the California Department of Water Resources, 

—greetings— 

My name is Jennifer Martinez and I am a student at the University of California, Santa 
Barbara. I am writing this email in strong opposition to the Delta Conveyance project. 
This damaging project should be terminated immediately as its construction and 
operation will drive the Chinook Salmon to extinction, with over a hundred species 
following, devastating the Winnemem Wintu Tribe, local fisheries, and the beautiful 
ecosystem we currently have and need. 

This tunnel project will have a tremendous impact on the livelihood and culture of the 
Winnemem Wintu Tribe, a matrilineal Wintu-speaking community who are indigenous 
to the Winnemem, or McCloud River. The Chinook Salmon are an essential part of 
the cultural traditions of the Winnemem Wintu Tribe, who takes care of the Salmon’s 
land and is deeply and spiritually connected to the Chinook Salmon (Julie Bongers). 

“As native people, we rely on the river and the salmon as part of our traditional 
heritage. We cannot afford to let anything further erode our river systems,” testified 
Robbins, an advisor for Water Protectors Club (fishsniffer.com) 

As the Department of Water Resources, it is to your mission to protect these natural 
resources, water, river, Salmon, and listen and learn from the communities most 
impacted by your proposed project. 

Moreover, the environmental disruption to the region will be irreversible as even just 
the construction and operation of the tunnel will “degrade the water quality for Delta 
farms, subsist-ence anglers, providers of urban drinking water (including Stockton, 
Antioch, and other cities), residents playing and swimming in Delta channels, and an 
increase in deadly toxic algal blooms” (Restore the Delta, Impact Report). 

Restore the Delta put together a report detailing the impacts of this Proposed Water 
Project named The Fate of the Delta.  The report stated “[the tunnel project] will 
impact human uses of water for farms, subsistence fishing, urban drinking water 
supplies, and urban water rates, each of which will place disproportionate, undue 
burdens on Delta EJ communities” (Restore the Delta, Impact Report). It is the 
Department of Water Resource’s responsibility to serve communities with non-toxic 
and pure water, not risk residents life with algea blooms. 

Finally, this project will endanger the Chinook salmon, which is a keystone species 
that for a millennia have been providing nutrients for the soils and nourishing a 
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hundred species that depended on them (Julie Bongers). 

Some of the species that depend on the Chinook Salmon are: Black bears, Grizzly 
Bears, and American badgers, Water shrews, Ringtail cats and Long-tailed weasels, 
Harbor seals, Great blue herons, and Great egrets, Bald eagles, orcas, and ravens, 
wolves, North American River otters, ermine, fox, martens, bobcats, ducks, pumas, 
‘coons, and sharks (California Mammals). These species are crucial to California 
wildlife and waterways, without them the biodiversity of California will plummet and 
drive more extinction. 

The delta tunnel will heavily contribute towards the extinction of Chinook salmon, 
most importantly, last year, only 0.1% of the salmon came back! Much of the species 
living in the area require salmon to continue living and therefore their extinction will 
change the ecosystem in the region. The species that depend on the Salmons are all 
currently starving. 

Please reconsider this project as its irreversible damages will be detrimental to the 
ecosystems in the Sacramento Region, McCloud River, Trinity River, and the Delta. 
We understand that we are currently in a PANDEMIC and you also have other people 
to take care of, which is why we need this project to HALT immediately because it 
concerns the well-being of the Winnemem Wintu Tribe, especially so during this time. 
Please protect your people in California, especially the most vulnerable. 

Respectfully, 

Jennifer Martinez 
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From: Siena Hooper 
To: DWR Delta Conveyance Scoping 
Subject: Request to Seriously Reconsider the Delta Conveyance Tunnel Project 
Date: Thursday, April 16, 2020 8:48:19 PM 

Dear the California Department of Water Resources, 

My name is Siena Hooper and I am an environmental studies major at UCSB. I am 
writing this email in strong opposition to the Delta Conveyance project. This damaging 
project should be terminated immediately as its construction and operation will drive 
the Chinook Salmon to extinction, with over a hundred species following, devastating 
the Winnemem Wintu Tribe, local fisheries, and the beautiful ecosystem we currently 
have and need. 

This tunnel project will have a tremendous impact on the livelihood and culture of the 
Winnemem Wintu Tribe, a matrilineal Wintu-speaking community who are indigenous 
to the Winnemem, or McCloud River. The Chinook Salmon are an essential part of 
the cultural traditions of the Winnemem Wintu Tribe, who takes care of the Salmon’s 
land and is deeply and spiritually connected to the Chinook Salmon (Julie Bongers). 

“As native people, we rely on the river and the salmon as part of our traditional 
heritage. We cannot afford to let anything further erode our river systems,” testified 
Robbins, an advisor for Water Protectors Club (fishsniffer.com) 

As the Department of Water Resources, it is your mission to protect these natural 
resources, water, river, Salmon, and listen and learn from the communities most 
impacted by your proposed project. 

Moreover, the environmental disruption to the region will be irreversible as even just 
the construction and operation of the tunnel will “degrade the water quality for Delta 
farms, subsist-ence anglers, providers of urban drinking water (including Stockton, 
Antioch, and other cities), residents playing and swimming in Delta channels, and an 
increase in deadly toxic algal blooms” (Restore the Delta, Impact Report). 

Restore the Delta put together a report detailing the impacts of this Proposed Water 
Project named The Fate of the Delta.  The report stated “[the tunnel project] will 
impact human uses of water for farms, subsistence fishing, urban drinking water 
supplies, and urban water rates, each of which will place disproportionate, undue 
burdens on Delta EJ communities" (Restore the Delta, Impact Report). It is the 
Department of Water Resources responsibility to serve communities with non-toxic 
and pure water, not risk residents' life with algae blooms. 

Finally, this project will endanger the Chinook salmon, which is a keystone species 
that for a millennia have been providing nutrients for the soils and nourishing a 
hundred species that depended on them (Julie Bongers). 
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Some of the species that depend on the Chinook Salmon are: Black bears, Grizzly 
Bears, and American badgers, Water shrews, Ringtail cats and Long-tailed weasels, 
Harbor seals, Great blue herons, and Great egrets, Bald eagles, orcas, and ravens, 
wolves, North American River otters, ermine, fox, martens, bobcats, ducks, pumas, 
‘coons, and sharks (California Mammals). These species are crucial to California 
wildlife and waterways, without them the biodiversity of California will plummet and 
drive more extinction. 

The delta tunnel will heavily contribute towards the extinction of Chinook salmon, 
most importantly, last year, only 0.1% of the salmon came back! Much of the species 
living in the area require salmon to continue living and therefore their extinction will 
change the ecosystem in the region. The species that depend on the Salmons are all 
currently starving. 

Please reconsider this project as its irreversible damages will be detrimental to the 
ecosystems in the Sacramento Region, McCloud River, Trinity River, and the Delta. 
We understand that we are currently in a PANDEMIC and you also have other people 
to take care of, which is why we need this project to HALT immediately because it 
concerns the well-being of the Winnemem Wintu Tribe, especially so during this time. 
Please protect your people in California, especially the most vulnerable. 

Respectfully, 

Siena Hooper 
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From: Elvia Cruz-Garcia 
To: DWR Delta Conveyance Scoping 
Subject: Request to Seriously Reconsider the Delta Conveyance Tunnel Project 
Date: Thursday, April 16, 2020 11:33:10 PM 

Dear the California Department of Water Resources, 

My name is Elvia Cruz and I am with the University of California, Santa Barbara's 
Environmental Justice Alliance. I am writing this email in strong opposition to the Delta 
Conveyance project. This damaging project should be terminated immediately as its 
construction and operation will drive the Chinook Salmon to extinction, with over a hundred 
species following, devastating the Winnemem Wintu Tribe, local fisheries, and the beautiful 
ecosystem we currently have and need. 
This tunnel project will have a tremendous impact on the livelihood and culture of the 
Winnemem Wintu Tribe, a matrilineal Wintu-speaking community who are indigenous to the 
Winnemem, or McCloud River. The Chinook Salmon are an essential part of the cultural 
traditions of the Winnemem Wintu Tribe, who takes care of the Salmon’s land and is deeply 
and spiritually connected to the Chinook Salmon (Julie Bongers). 

“As native people, we rely on the river and the salmon as part of our traditional heritage. We 
cannot afford to let anything further erode our river systems,” testified Robbins, an advisor for 
Water Protectors Club (fishsniffer.com) 

As the Department of Water Resources, it is to your mission to protect these natural resources, 
water, river, Salmon, and listen and learn from the communities most impacted by your 
proposed project. 

Moreover, the environmental disruption to the region will be irreversible as even just the 
construction and operation of the tunnel will “degrade the water quality for Delta farms, 
subsistence anglers, providers of urban drinking water (including Stockton, Antioch, and other 
cities), residents playing and swimming in Delta channels, and an increase in deadly toxic 
algal blooms” (Restore the Delta, Impact Report). 

Restore the Delta put together a report detailing the impacts of this Proposed Water Project 
named The Fate of the Delta.  The report stated “[the tunnel project] will impact human uses 
of water for farms, subsistence fishing, urban drinking water supplies, and urban water rates, 
each of which will place disproportionate, undue burdens on Delta EJ communities” (Restore 
the Delta, Impact Report). It is the Department of Water Resource’s responsibility to serve 
communities with non-toxic and pure water, not risk residents' life with algae blooms. 

Finally, this project will endanger the Chinook salmon, which is a keystone species that for 
millennia has been providing nutrients for the soils and nourishing a hundred species that 
depended on them (Julie Bongers). 

Some of the species that depend on the Chinook Salmon are Black bears, Grizzly Bears, and 
American badgers, Water shrews, Ringtail cats and Long-tailed weasels, Harbor seals, Great 
blue herons, and Great egrets, Bald eagles, orcas, and ravens, wolves, North American River 
otters, ermine, fox, martens, bobcats, ducks, pumas, ‘coons, and sharks (California Mammals). 
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These species are crucial to California wildlife and waterways, without them the biodiversity 
of California will plummet and drive more extinction. 

The delta tunnel will heavily contribute towards the extinction of Chinook salmon, most 
importantly, last year, only 0.1% of the salmon came back! Much of the species living in the 
area require salmon to continue living and therefore their extinction will change the ecosystem 
in the region. The species that depend on the Salmons are all currently starving. 

Please reconsider this project as its irreversible damages will be detrimental to the ecosystems 
in the Sacramento Region, McCloud River, Trinity River, and the Delta. We understand that 
we are currently in a PANDEMIC and you also have other people to take care of, which is 
why we need this project to HALT immediately because it concerns the well-being of the 
Winnemem Wintu Tribe, especially so during this time. Please protect your people in 
California, especially the most vulnerable. 

Best, 

Elvia 
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From: lonofre123@gmail.com 
To: DWR Delta Conveyance Scoping 
Subject: Request to Seriously Reconsider the Delta Conveyance Tunnel Project 
Date: Thursday, April 16, 2020 9:26:54 PM 

Dear the California Department of Water Resources, 

—greetings— 

My name Luis, I am writing this email in strong opposition to the Delta Conveyance project. 
This damaging project should be terminated immediately as its construction and operation 
will drive the Chinook Salmon to extinction, with over a hundred species following, 
devastating the Winnemem Wintu Tribe, local fisheries, and the beautiful ecosystem we 
currently have and need. 

This tunnel project will have a tremendous impact on the livelihood and culture of the 
Winnemem Wintu Tribe, a matrilineal Wintu-speaking community who are indigenous to the 
Winnemem, or McCloud River. The Chinook Salmon are an essential part of the cultural 
traditions of the Winnemem Wintu Tribe, who takes care of the Salmon’s land and is deeply 
and spiritually connected to the Chinook Salmon (Julie Bongers). 

“As native people, we rely on the river and the salmon as part of our traditional heritage. 
We cannot afford to let anything further erode our river systems,” testified Robbins, an 
advisor for Water Protectors Club (fishsniffer.com) 

As the Department of Water Resources, it is to your mission to protect these natural 
resources, water, river, Salmon, and listen and learn from the communities most impacted 
by your proposed project. 

Moreover, the environmental disruption to the region will be irreversible as even just the 
construction and operation of the tunnel will “degrade the water quality for Delta farms, 
subsist-ence anglers, providers of urban drinking water (including Stockton, Antioch, and 
other cities), residents playing and swimming in Delta channels, and an increase in deadly 
toxic algal blooms” (Restore the Delta, Impact Report). 

Restore the Delta put together a report detailing the impacts of this Proposed Water Project 
named The Fate of the Delta.  The report stated “[the tunnel project] will impact human 
uses of water for farms, subsistence fishing, urban drinking water supplies, and urban water 
rates, each of which will place disproportionate, undue burdens on Delta EJ communities” 
(Restore the Delta, Impact Report). It is the Department of Water Resource’s responsibility 
to serve communities with non-toxic and pure water, not risk residents life with algea 
blooms. 

Finally, this project will endanger the Chinook salmon, which is a keystone species that for 
a millennia have been providing nutrients for the soils and nourishing a hundred species 
that depended on them (Julie Bongers). 

Some of the species that depend on the Chinook Salmon are: Black bears, Grizzly Bears, 
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and American badgers, Water shrews, Ringtail cats and Long-tailed weasels, Harbor seals, 
Great blue herons, and Great egrets, Bald eagles, orcas, and ravens, wolves, North 
American River otters, ermine, fox, martens, bobcats, ducks, pumas, ‘coons, and sharks 
(California Mammals). These species are crucial to California wildlife and waterways, 
without them the biodiversity of California will plummet and drive more extinction. 

The delta tunnel will heavily contribute towards the extinction of Chinook salmon, most 
importantly, last year, only 0.1% of the salmon came back! Much of the species living in the 
area require salmon to continue living and therefore their extinction will change the 
ecosystem in the region. The species that depend on the Salmons are all currently 
starving. 

Please reconsider this project as its irreversible damages will be detrimental to the 
ecosystems in the Sacramento Region, McCloud River, Trinity River, and the Delta. We 
understand that we are currently in a PANDEMIC and you also have other people to take 
care of, which is why we need this project to HALT immediately because it concerns the 
well-being of the Winnemem Wintu Tribe, especially so during this time. Please protect your 
people in California, especially the most vulnerable. 

Respectfully, 

Sent from my iPhone 
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From: Cynthia Torres 
To: DWR Delta Conveyance Scoping 
Subject: Request to Seriously Reconsider the Delta Conveyance Tunnel Project 
Date: Thursday, April 16, 2020 11:52:46 PM 

Dear the California Department of Water Resources, 

I hope you are doing well. My name is Cynthia Torres and I am an California native. I 
am writing this email in strong opposition to the Delta Conveyance project. This 
damaging project should be terminated immediately as its construction and operation 
will drive the Chinook Salmon to extinction, with over a hundred species following, 
devastating the Winnemem Wintu Tribe, local fisheries, and the beautiful ecosystem 
we currently have and need. 

This tunnel project will have a tremendous impact on the livelihood and culture of the 
Winnemem Wintu Tribe, a matrilineal Wintu-speaking community who are indigenous 
to the Winnemem, or McCloud River. The Chinook Salmon are an essential part of 
the cultural traditions of the Winnemem Wintu Tribe, who takes care of the Salmon’s 
land and is deeply and spiritually connected to the Chinook Salmon (Julie Bongers). 

“As native people, we rely on the river and the salmon as part of our traditional 
heritage. We cannot afford to let anything further erode our river systems,” testified 
Robbins, an advisor for Water Protectors Club (fishsniffer.com) 

As the Department of Water Resources, it is to your mission to protect these natural 
resources, water, river, Salmon, and listen and learn from the communities most 
impacted by your proposed project. 

Moreover, the environmental disruption to the region will be irreversible as even just 
the construction and operation of the tunnel will “degrade the water quality for Delta 
farms, subsist-ence anglers, providers of urban drinking water (including Stockton, 
Antioch, and other cities), residents playing and swimming in Delta channels, and an 
increase in deadly toxic algal blooms” (Restore the Delta, Impact Report). 

Restore the Delta put together a report detailing the impacts of this Proposed Water 
Project named The Fate of the Delta.  The report stated “[the tunnel project] will 
impact human uses of water for farms, subsistence fishing, urban drinking water 
supplies, and urban water rates, each of which will place disproportionate, undue 
burdens on Delta EJ communities” (Restore the Delta, Impact Report). It is the 
Department of Water Resource’s responsibility to serve communities with non-toxic 
and pure water, not risk residents life with algea blooms. 

Finally, this project will endanger the Chinook salmon, which is a keystone species 
that for a millennia have been providing nutrients for the soils and nourishing a 
hundred species that depended on them (Julie Bongers). 
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Some of the species that depend on the Chinook Salmon are: Black bears, Grizzly 
Bears, and American badgers, Water shrews, Ringtail cats and Long-tailed weasels, 
Harbor seals, Great blue herons, and Great egrets, Bald eagles, orcas, and ravens, 
wolves, North American River otters, ermine, fox, martens, bobcats, ducks, pumas, 
‘coons, and sharks (California Mammals). These species are crucial to California 
wildlife and waterways, without them the biodiversity of California will plummet and 
drive more extinction. 

The delta tunnel will heavily contribute towards the extinction of Chinook salmon, 
most importantly, last year, only 0.1% of the salmon came back! Much of the species 
living in the area require salmon to continue living and therefore their extinction will 
change the ecosystem in the region. The species that depend on the Salmons are all 
currently starving. 

Please reconsider this project as its irreversible damages will be detrimental to the 
ecosystems in the Sacramento Region, McCloud River, Trinity River, and the Delta. 
We understand that we are currently in a PANDEMIC and you also have other people 
to take care of, which is why we need this project to HALT immediately because it 
concerns the well-being of the Winnemem Wintu Tribe, especially so during this time. 
Please protect your people in California, especially the most vulnerable. 

Respectfully, 

Cynthia Torres 
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From: Selenia Segura-Verdin 
To: DWR Delta Conveyance Scoping 
Subject: Request to Seriously Reconsider the Delta Conveyance Tunnel Project 
Date: Friday, April 17, 2020 2:16:45 AM 

Dear the California Department of Water Resources, 

My name is Selenia and I am writing this email in strong opposition to the Delta Conveyance 
project. This damaging project should be terminated immediately as its construction and 
operation will drive the Chinook Salmon to extinction, with over a hundred species following, 
devastating the Winnemem Wintu Tribe, local fisheries, and the beautiful ecosystem we 
currently have and need. 

This tunnel project will have a tremendous impact on the livelihood and culture of the 
Winnemem Wintu Tribe, a matrilineal Wintu-speaking community who are indigenous 
to the Winnemem, or McCloud River. The Chinook Salmon are an essential part of 
the cultural traditions of the Winnemem Wintu Tribe, who takes care of the Salmon’s 
land and is deeply and spiritually connected to the Chinook Salmon (Julie Bongers). 

“As native people, we rely on the river and the salmon as part of our traditional 
heritage. We cannot afford to let anything further erode our river systems,” testified 
Robbins, an advisor for Water Protectors Club (fishsniffer.com) 

As the Department of Water Resources, it is to your mission to protect these natural 
resources, water, river, Salmon, and listen and learn from the communities most 
impacted by your proposed project. 

Moreover, the environmental disruption to the region will be irreversible as even just 
the construction and operation of the tunnel will “degrade the water quality for Delta 
farms, subsist-ence anglers, providers of urban drinking water (including Stockton, 
Antioch, and other cities), residents playing and swimming in Delta channels, and an 
increase in deadly toxic algal blooms” (Restore the Delta, Impact Report). 

Restore the Delta put together a report detailing the impacts of this Proposed Water 
Project named The Fate of the Delta.  The report stated “[the tunnel project] will 
impact human uses of water for farms, subsistence fishing, urban drinking water 
supplies, and urban water rates, each of which will place disproportionate, undue 
burdens on Delta EJ communities” (Restore the Delta, Impact Report). It is the 
Department of Water Resource’s responsibility to serve communities with non-toxic 
and pure water, not risk residents life with algea blooms. 

Finally, this project will endanger the Chinook salmon, which is a keystone species 
that for a millennia have been providing nutrients for the soils and nourishing a 
hundred species that depended on them (Julie Bongers). 
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Some of the species that depend on the Chinook Salmon are: Black bears, Grizzly 
Bears, and American badgers, Water shrews, Ringtail cats and Long-tailed weasels, 
Harbor seals, Great blue herons, and Great egrets, Bald eagles, orcas, and ravens, 
wolves, North American River otters, ermine, fox, martens, bobcats, ducks, pumas, 
‘coons, and sharks (California Mammals). These species are crucial to California 
wildlife and waterways, without them the biodiversity of California will plummet and 
drive more extinction. 

The delta tunnel will heavily contribute towards the extinction of Chinook salmon, 
most importantly, last year, only 0.1% of the salmon came back! Much of the species 
living in the area require salmon to continue living and therefore their extinction will 
change the ecosystem in the region. The species that depend on the Salmons are all 
currently starving. 

Please reconsider this project as its irreversible damages will be detrimental to the 
ecosystems in the Sacramento Region, McCloud River, Trinity River, and the Delta. 
We understand that we are currently in a PANDEMIC and you also have other people 
to take care of, which is why we need this project to HALT immediately because it 
concerns the well-being of the Winnemem Wintu Tribe, especially so during this time. 
Please protect your people in California, especially the most vulnerable. 

Respectfully,  

Selenia Segura-Verdin 
she/her/hers 
University of California, Santa Barbara | Class of 2020 
Environmental Studies, B.A. | College of Letters & Science 
selenia@ucsb.edu 

-- 
Selenia Segura-Verdin 
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From: Gabriel Van Praag Sanchez 
To: DWR Delta Conveyance Scoping 
Subject: Request to Seriously Reconsider the Delta Conveyance Tunnel Project 
Date: Friday, April 17, 2020 12:05:21 AM 

Dear the California Department of Water Resources, 

—greetings— 

My name is Gabriel van Praag and I am a concerned California resident and student 
core member of Environmental Justice Alliance (EJA) and Environmental Affairs 
Board (EAB), two Associated Students Organizations from the University of 
California, Santa Barbara. I am writing this email in strong opposition to the Delta 
Conveyance project. This damaging project should be terminated immediately as its 
construction and operation will drive the Chinook Salmon to extinction, with over a 
hundred species following, devastating the Winnemem Wintu Tribe, local fisheries, 
and the beautiful ecosystem we currently have and need. 

This tunnel project will have a tremendous impact on the livelihood and culture of the 
Winnemem Wintu Tribe, a matrilineal Wintu-speaking community who are indigenous 
to the Winnemem, or McCloud River. The Chinook Salmon are an essential part of 
the cultural traditions of the Winnemem Wintu Tribe, who takes care of the Salmon’s 
land and is deeply and spiritually connected to the Chinook Salmon (Julie Bongers). 

“As native people, we rely on the river and the salmon as part of our traditional 
heritage. We cannot afford to let anything further erode our river systems,” testified 
Robbins, an advisor for Water Protectors Club (fishsniffer.com) 

As the Department of Water Resources, it is your mission to protect these natural 
resources, water, river, Salmon, and listen and learn from the communities most 
impacted by your proposed project. 

Moreover, the environmental disruption to the region will be irreversible as even just 
the construction and operation of the tunnel will “degrade the water quality for Delta 
farms, subsist-ence anglers, providers of urban drinking water (including Stockton, 
Antioch, and other cities), residents playing and swimming in Delta channels, and an 
increase in deadly toxic algal blooms” (Restore the Delta, Impact Report). 

Restore the Delta put together a report detailing the impacts of this Proposed Water 
Project named The Fate of the Delta.  The report stated “[the tunnel project] will 
impact human uses of water for farms, subsistence fishing, urban drinking water 
supplies, and urban water rates, each of which will place disproportionate, undue 
burdens on Delta EJ communities'' (Restore the Delta, Impact Report). It is the 
Department of Water Resources' responsibility to serve communities with non-toxic 
and pure water, not risk residents' lives with algae blooms. 
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Finally, this project will endanger the Chinook salmon, which is a keystone species 
that for a millennia have been providing nutrients for the soils and nourishing a 
hundred species that depended on them (Julie Bongers). 

Some of the species that depend on the Chinook Salmon are: Black bears, Grizzly 
Bears, and American badgers, Water shrews, Ringtail cats and Long-tailed weasels, 
Harbor seals, Great blue herons, and Great egrets, Bald eagles, orcas, and ravens, 
wolves, North American River otters, ermine, fox, martens, bobcats, ducks, pumas, 
‘coons, and sharks (California Mammals). These species are crucial to California 
wildlife and waterways, without them the biodiversity of California will plummet and 
drive more extinction. 

The delta tunnel will heavily contribute towards the extinction of Chinook salmon, 
most importantly, last year, only 0.1% of the salmon came back! Much of the 
species living in the area require salmon to continue living and therefore their 
extinction will change the ecosystem in the region. The species that depend on the 
Salmons are all currently starving. 

Please reconsider this project as its irreversible damages will be detrimental to the 
ecosystems in the Sacramento Region, McCloud River, Trinity River, and the Delta. 
We understand that we are currently in a PANDEMIC and you also have other people 
to take care of, which is why we need this project to HALT immediately because it 
concerns the well-being of the Winnemem Wintu Tribe, especially so during this time. 
Please protect your people in California, especially the most vulnerable. 

Respectfully, 

Gabriel van Praag 
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From: Arisbeth Cruz 
To: DWR Delta Conveyance Scoping 
Subject: Request to Seriously Reconsider the Delta Conveyance Tunnel Project 
Date: Friday, April 17, 2020 11:21:59 AM 

My name is Arisbeth. I am writing this email in strong opposition to the Delta Conveyance 
project. This damaging project should be terminated immediately as its construction and 
operation will drive the Chinook Salmon to extinction, with over a hundred species following, 
devastating the Winnemem Wintu Tribe, local fisheries, and the beautiful ecosystem we 
currently have and need. 

This tunnel project will have a tremendous impact on the livelihood and culture of the 
Winnemem Wintu Tribe, a matrilineal Wintu-speaking community who are indigenous to the 
Winnemem, or McCloud River. The Chinook Salmon are an essential part of the cultural 
traditions of the Winnemem Wintu Tribe, who takes care of the Salmon’s land and is deeply 
and spiritually connected to the Chinook Salmon (Julie Bongers). 

“As native people, we rely on the river and the salmon as part of our traditional heritage. 
We cannot afford to let anything further erode our river systems,” testified Robbins, an 
advisor for Water Protectors Club (fishsniffer.com) 

As the Department of Water Resources, it is to your mission to protect these natural 
resources, water, river, Salmon, and listen and learn from the communities most impacted 
by your proposed project. 

Moreover, the environmental disruption to the region will be irreversible as even just the 
construction and operation of the tunnel will “degrade the water quality for Delta farms, 
subsist-ence anglers, providers of urban drinking water (including Stockton, Antioch, and 
other cities), residents playing and swimming in Delta channels, and an increase in deadly 
toxic algal blooms” (Restore the Delta, Impact Report). 

Restore the Delta put together a report detailing the impacts of this Proposed Water Project 
named The Fate of the Delta.  The report stated “[the tunnel project] will impact human 
uses of water for farms, subsistence fishing, urban drinking water supplies, and urban water 
rates, each of which will place disproportionate, undue burdens on Delta EJ communities” 
(Restore the Delta, Impact Report). It is the Department of Water Resource’s responsibility 
to serve communities with non-toxic and pure water, not risk residents life with algea 
blooms. 

Finally, this project will endanger the Chinook salmon, which is a keystone species that for 
a millennia have been providing nutrients for the soils and nourishing a hundred species 
that depended on them (Julie Bongers). 

Some of the species that depend on the Chinook Salmon are: Black bears, Grizzly Bears, 
and American badgers, Water shrews, Ringtail cats and Long-tailed weasels, Harbor seals, 
Great blue herons, and Great egrets, Bald eagles, orcas, and ravens, wolves, North 
American River otters, ermine, fox, martens, bobcats, ducks, pumas, ‘coons, and sharks 
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(California Mammals). These species are crucial to California wildlife and waterways, 
without them the biodiversity of California will plummet and drive more extinction. 

The delta tunnel will heavily contribute towards the extinction of Chinook salmon, most 
importantly, last year, only 0.1% of the salmon came back! Much of the species living in the 
area require salmon to continue living and therefore their extinction will change the 
ecosystem in the region. The species that depend on the Salmons are all currently 
starving. 

Please reconsider this project as its irreversible damages will be detrimental to the 
ecosystems in the Sacramento Region, McCloud River, Trinity River, and the Delta. We 
understand that we are currently in a PANDEMIC and you also have other people to take 
care of, which is why we need this project to HALT immediately because it concerns the 
well-being of the Winnemem Wintu Tribe, especially so during this time. Please protect your 
people in California, especially the most vulnerable. 

Respectfully, 

Arisbeth Cruz 
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From: arushi@umail.ucsb.edu 
To: DWR Delta Conveyance Scoping 
Subject: Request to Seriously Reconsider the Delta Conveyance Tunnel Project 
Date: Friday, April 17, 2020 10:29:03 AM 

Dear the California Department of Water Resources, 

My name is Arushi Lakhan-Pao and I am a student at University of California, Santa 
Barbara. I am writing this email in strong opposition to the Delta Conveyance project. 
This damaging project should be terminated immediately as its construction and 
operation will drive the Chinook Salmon to extinction, with over a hundred species 
following, devastating the Winnemem Wintu Tribe, local fisheries, and the beautiful 
ecosystem we currently have and need. 

This tunnel project will have a tremendous impact on the livelihood and culture of the 
Winnemem Wintu Tribe, a matrilineal Wintu-speaking community who are indigenous 
to the Winnemem, or McCloud River. The Chinook Salmon are an essential part of 
the cultural traditions of the Winnemem Wintu Tribe, who takes care of the Salmon’s 
land and is deeply and spiritually connected to the Chinook Salmon (Julie Bongers). 

“As native people, we rely on the river and the salmon as part of our traditional 
heritage. We cannot afford to let anything further erode our river systems,” testified 
Robbins, an advisor for Water Protectors Club (fishsniffer.com) 

As the Department of Water Resources, it is to your mission to protect these natural 
resources, water, river, Salmon, and listen and learn from the communities most 
impacted by your proposed project. 

Moreover, the environmental disruption to the region will be irreversible as even just 
the construction and operation of the tunnel will “degrade the water quality for Delta 
farms, subsist-ence anglers, providers of urban drinking water (including Stockton, 
Antioch, and other cities), residents playing and swimming in Delta channels, and an 
increase in deadly toxic algal blooms” (Restore the Delta, Impact Report). 

Restore the Delta put together a report detailing the impacts of this Proposed Water 
Project named The Fate of the Delta.  The report stated “[the tunnel project] will 
impact human uses of water for farms, subsistence fishing, urban drinking water 
supplies, and urban water rates, each of which will place disproportionate, undue 
burdens on Delta EJ communities” (Restore the Delta, Impact Report). It is the 
Department of Water Resource’s responsibility to serve communities with non-toxic 
and pure water, not risk residents life with algea blooms. 

Finally, this project will endanger the Chinook salmon, which is a keystone species 
that for a millennia have been providing nutrients for the soils and nourishing a 
hundred species that depended on them (Julie Bongers). 
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Some of the species that depend on the Chinook Salmon are: Black bears, Grizzly 
Bears, and American badgers, Water shrews, Ringtail cats and Long-tailed weasels, 
Harbor seals, Great blue herons, and Great egrets, Bald eagles, orcas, and ravens, 
wolves, North American River otters, ermine, fox, martens, bobcats, ducks, pumas, 
‘coons, and sharks (California Mammals). These species are crucial to California 
wildlife and waterways, without them the biodiversity of California will plummet and 
drive more extinction. 

The delta tunnel will heavily contribute towards the extinction of Chinook salmon, 
most importantly, last year, only 0.1% of the salmon came back! Much of the species 
living in the area require salmon to continue living and therefore their extinction will 
change the ecosystem in the region. The species that depend on the Salmons are all 
currently starving. 

Please reconsider this project as its irreversible damages will be detrimental to the 
ecosystems in the Sacramento Region, McCloud River, Trinity River, and the Delta. 
We understand that we are currently in a PANDEMIC and you also have other people 
to take care of, which is why we need this project to HALT immediately because it 
concerns the well-being of the Winnemem Wintu Tribe, especially so during this time. 
Please protect your people in California, especially the most vulnerable. 

Respectfully, 

Arushi Lakhan-Pal 
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From: Malei Guzman 
To: DWR Delta Conveyance Scoping 
Subject: Request to Seriously Reconsider the Delta Conveyance Tunnel Project 
Date: Friday, April 17, 2020 2:31:07 AM 

Dear the California Department of Water Resources, 

My name is Malei Guzman and I am a student at UC Santa Barbara. I am writing this email in 
strong opposition to the Delta Conveyance project. This damaging project should be terminated 
immediately as its construction and operation will drive the Chinook Salmon to extinction, with 
over a hundred species following, devastating the Winnemem Wintu Tribe, local fisheries, and the 
beautiful ecosystem we currently have and need. 

This tunnel project will have a tremendous impact on the livelihood and culture of the Winnemem 
Wintu Tribe, a matrilineal Wintu-speaking community who are indigenous to the Winnemem, or 
McCloud River. The Chinook Salmon are an essential part of the cultural traditions of the 
Winnemem Wintu Tribe, who takes care of the Salmon’s land and is deeply and spiritually 
connected to the Chinook Salmon (Julie Bongers). 

“As native people, we rely on the river and the salmon as part of our traditional heritage. We 
cannot afford to let anything further erode our river systems,” testified Robbins, an advisor for 
Water Protectors Club (fishsniffer.com) 

As the Department of Water Resources, it is to your mission to protect these natural resources, 
water, river, Salmon, and listen and learn from the communities most impacted by your proposed 
project. 

Moreover, the environmental disruption to the region will be irreversible as even just the 
construction and operation of the tunnel will “degrade the water quality for Delta farms, subsist-
ence anglers, providers of urban drinking water (including Stockton, Antioch, and other cities), 
residents playing and swimming in Delta channels, and an increase in deadly toxic algal blooms” 
(Restore the Delta, Impact Report). 

Restore the Delta put together a report detailing the impacts of this Proposed Water Project 
named The Fate of the Delta.  The report stated “[the tunnel project] will impact human uses of 
water for farms, subsistence fishing, urban drinking water supplies, and urban water rates, each of 
which will place disproportionate, undue burdens on Delta EJ communities” (Restore the Delta, 
Impact Report). It is the Department of Water Resource’s responsibility to serve communities with 
non-toxic and pure water, not risk residents life with algea blooms. 

Finally, this project will endanger the Chinook salmon, which is a keystone species that for a 
millennia have been providing nutrients for the soils and nourishing a hundred species that 
depended on them (Julie Bongers). 

Some of the species that depend on the Chinook Salmon are: Black bears, Grizzly Bears, and 
American badgers, Water shrews, Ringtail cats and Long-tailed weasels, Harbor seals, Great blue 
herons, and Great egrets, Bald eagles, orcas, and ravens, wolves, North American River otters, 
ermine, fox, martens, bobcats, ducks, pumas, ‘coons, and sharks (California Mammals). These 
species are crucial to California wildlife and waterways, without them the biodiversity of California 
will plummet and drive more extinction. 
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The delta tunnel will heavily contribute towards the extinction of Chinook salmon, most 
importantly, last year, only 0.1% of the salmon came back! Much of the species living in the area 
require salmon to continue living and therefore their extinction will change the ecosystem in the 
region. The species that depend on the Salmons are all currently starving. 

Please reconsider this project as its irreversible damages will be detrimental to the ecosystems in 
the Sacramento Region, McCloud River, Trinity River, and the Delta. We understand that we are 
currently in a PANDEMIC and you also have other people to take care of, which is why we need 
this project to HALT immediately because it concerns the well-being of the Winnemem Wintu 
Tribe, especially so during this time. Please protect your people in California, especially the most 
vulnerable. 

Respectfully, 
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From: Dang Nguyen 
To: DWR Delta Conveyance Scoping 
Subject: Request to Seriously Reconsider the Delta Conveyance Tunnel Project 
Date: Friday, April 17, 2020 12:09:14 AM 

Dear the California Department of Water Resources, 

My name is Dang Nguyen and I am a concerned citizen born and currently living in 
California. I am writing this email in strong opposition to the Delta Conveyance project. This 
damaging project should be terminated immediately as its construction and operation will 
drive the Chinook Salmon to extinction, with over a hundred species following, devastating 
the Winnemem Wintu Tribe, local fisheries, and the beautiful ecosystem we currently have 
and need. 

This tunnel project will have a tremendous impact on the livelihood and culture of the 
Winnemem Wintu Tribe, a matrilineal Wintu-speaking community who are indigenous to the 
Winnemem, or McCloud River. The Chinook Salmon are an essential part of the cultural 
traditions of the Winnemem Wintu Tribe, who takes care of the Salmon’s land and is deeply 
and spiritually connected to the Chinook Salmon (Julie Bongers). 

“As native people, we rely on the river and the salmon as part of our traditional heritage. We 
cannot afford to let anything further erode our river systems,” testified Robbins, an advisor for 
Water Protectors Club (fishsniffer.com) 

As the Department of Water Resources, it is to your mission to protect these natural resources, 
water, river, Salmon, and listen and learn from the communities most impacted by your 
proposed project. 

Moreover, the environmental disruption to the region will be irreversible as even just the 
construction and operation of the tunnel will “degrade the water quality for Delta farms, 
subsist-ence anglers, providers of urban drinking water (including Stockton, Antioch, and 
other cities), residents playing and swimming in Delta channels, and an increase in deadly 
toxic algal blooms” (Restore the Delta, Impact Report). 

Restore the Delta put together a report detailing the impacts of this Proposed Water Project 
named The Fate of the Delta.  The report stated “[the tunnel project] will impact human uses 
of water for farms, subsistence fishing, urban drinking water supplies, and urban water rates, 
each of which will place disproportionate, undue burdens on Delta EJ communities” (Restore 
the Delta, Impact Report). It is the Department of Water Resource’s responsibility to serve 
communities with non-toxic and pure water, not risk residents life with algae blooms. 

Finally, this project will endanger the Chinook salmon, which is a keystone species that for a 
millennia have been providing nutrients for the soils and nourishing a hundred species that 
depended on them (Julie Bongers). 

Some of the species that depend on the Chinook Salmon are: Black bears, Grizzly Bears, and 
American badgers, Water shrews, Ringtail cats and Long-tailed weasels, Harbor seals, Great 
blue herons, and Great egrets, Bald eagles, orcas, and ravens, wolves, North American River 
otters, ermine, fox, martens, bobcats, ducks, pumas, ‘coons, and sharks (California Mammals). 
These species are crucial to California wildlife and waterways, without them the biodiversity 
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of California will plummet and drive more extinction. 

The delta tunnel will heavily contribute towards the extinction of Chinook salmon, most 
importantly, last year, only 0.1% of the salmon came back! Much of the species living in the 
area require salmon to continue living and therefore their extinction will change the ecosystem 
in the region. The species that depend on the Salmons are all currently starving. 

Please reconsider this project as its irreversible damages will be detrimental to the ecosystems 
in the Sacramento Region, McCloud River, Trinity River, and the Delta. We understand that 
we are currently in a PANDEMIC and you also have other people to take care of, which is 
why we need this project to HALT immediately because it concerns the well-being of the 
Winnemem Wintu Tribe, especially so during this time. Please protect your people in 
California, especially the most vulnerable. 

Very respectfully, 

Dang N. 
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From: Kaltreider, Misty C. 
To: DWR Delta Conveyance Scoping 
Cc: Emlen, Bill F.; Wolk, Daniel M. 
Subject: RE: Delta Conveyance NOP Comment Letter 
Date: Friday, April 17, 2020 12:15:45 PM 
Attachments: image002.jpg 

Solano County Delta Conveyance NOP Comment Letter April 17 2020.pdf 

Good afternoon, 

In response to the Notice of Preparation of the EIR for the Delta Conveyance Project, attached is the 
Solano County comment letter. 

Sincerely, 

Misty C. Kaltreider, PG, CEG
Water and Natural Resources Program Manager
(707) 784-6765
Direct: (707) 784-3311
Fax: (707) 784-4805 

Department of Resource Management
675 Texas Street, Suite 5500 
Fairfield, CA 94533 



DEPARTMENT OF RESOURCE MANAGEMENT 
DCS598

BILL EMLEN 
Director 
(707) 784-6765 

TERRY SCHMIDTBAUER 
Assistant Director 
(707) 784-6765 

675 Texas Street, Suite 5500 
Fairfield, CA 94533-6342 

(707) 784-6765 
Fax (707) 784-4805 

www.solanocounty.com 

April 17, 2020 

Delta Conveyance Scoping Comments 
Attn: Renee Rodriguez 
California Department of Water Resources 
P.O. Box 942836 
Sacramento, CA 94236 

Via email at DeltaConveyanceScoping@water.ca.gov 

Subject: Solano County Comments on Notice of Preparation of Environmental Impact 
Report for Delta Conveyance Project 

Dear Ms. Rodriquez: 

The County of Solano (County) has reviewed the Notice of Preparation (NOP) of the 
Environmental Impact Report (EIR) for the Delta Conveyance Project (Project) that was issued 
by the California Department of Water Resources (DWR) on January 15, 2020. The NOP initiates 
the scoping period under the California Environmental Quality Act (CEQA) (Pub. Resources 
Code, § 21000, et seq.) for the Project. 

In a letter dated February 14, 2020, the County, as a Responsible Agency, provided comments 
to DWR within 30 days of the NOP pursuant to CEQA Guidelines sections 15082, subdivision (b) 
and 15103. The comments provided in this letter are to supplement those other comments. 1 

Purpose and Project Objectives 

The NOP provides that the purpose of the Project is to "develop new diversion and conveyance 
facilities in the Delta necessary to restore and protect the reliability of State Water Project (SWP) 
water deliveries and , potentially, Central Valley Project (CVP) water deliveries south of the Delta". 
Since the Project will also involve federal agencies, it therefore must comply with the National 
Environmental Policy Act (NEPA) for all federal actions. However, as indicated in the NOP 
introduction, DWR proposes to only prepare an EIR and include "relevant NEPA information in 
the EIR, where appropriate." In order to reduce redundancy and to fully assess impacts for the 
entire Project, DWR should conduct a joint review process with the federal agencies and prepare 
a combined EIR and Environmental Impact Statement (EIS) that complies with all applicable laws. 
Such elimination of duplication is set out in federal regulation. (40 C.F.R. § 1506.2(c)). 

1 These comments are also intended to supplement the comment letter being submitted by the larger 
Delta Counties Coalition (DCC), of which Solano is a member. 



DCS598
Cal. Department of Water Resources 
Delta Conveyance Project Notice of Preparation 
April 17, 2020 
Page 2 

Furthermore, the proposed new facilities are to operate, along with the existing south Delta 
pumping facilities , as "dual conveyance" methods to divert and convey water. As such, the entire 
Project, including state and federal Project components and their operations, need to be 
addressed in detail as part of environmental review as the effects on the Delta include both the 
physical effects from construction and the changes in flow that could create water temperature, 
water quality and other problems to the Delta. 

Description and Proposed Project Facilities 

As indicated in the NOP Project description, multiple facilities will be needed to provide support 
for the construction and operations of the Project. However, details on the location(s) and 
descriptions of all Project components including ancillary facilities to support construction and 
operations of the conveyance facilities including, but not limited to; access roads, barge 
unloading facilities, concrete batch plants, fuel stations, mitigation areas, and power 
transmission and/or distribution lines are not provided. As such, due to lengthy and massive 
scale of the Project, it's unclear to the full extent of potential impacts the planned activities, 
facilities, and operations will affect Solano County and its residents. Such detail must be in the 
NOP, as providing "sufficient information ... to make a meaningful response" is mandated by law. 
(CEQA Guidelines section 15082, subd. (a).) 

Lack of Alternatives 

The EIR proposes to only consider alternatives of flow rate capacities ranging from 3,000 to 7,500 
cubic feet per second and to the degree of involvement of the CVP. The NOP did not mention 
assessing a "No Project" alternative, a broad range of conveyance routes, alternatives that do not 
involve establishing a new conveyance or alternatives for reducing reliance on the Delta. Besides 
modifications to specific aspects of the Project, other alternatives besides the Project must be 
developed and analyzed in the EIR. 

Alternatives reducing exports must also be considered given the mandates of the Delta Reform 
Act. (Water Code §§ 85000 et seq.) The Act establishes the policy of the State of California "to 
reduce reliance on the Delta in meeting California's future water supply needs through a statewide 
strategy of investing in improved regional supplies, conservation, and water use efficiency. " 
(Water Code§ 85021 .) 

Significant Environmental Effects 

The Solano County General Plan, adopted in 2008, reflects an overall commitment to provide 
protections for the environment while supporting its diverse land uses and human needs with 
emphasis on protecting agricultural uses in the Delta region. Due to its extent and duration, the 
proposed Project would cause significant environmental effects that directly impact the County's 
ability to sustain the objectives established in the General Plan. As required under CEQA 
(Guidelines section 15125), any EIR and/or EIS must review the Project for consistency with the 
County General Plan. It is unclear in the NOP that there is an intent to look at the County's General 
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Plan, in particular Land Use Policies; Agricultural Policies; Resource Policies, including Biological 
Resources, Marsh and Delta Areas, Scenic Resources, Cultural Resources, Recreational 
Resources, Water Resources, and Quality; Public and Environmental Health and Safety policies 
including; Flood Control, Disaster Preparedness, and Climate Change; Economic Development 
policies , Transportation and Circulation policies; and Public Faculties and Services policies; 
including Water facilities and Service, Drainage, Fire Protection and Emergency Services, Law 
Enforcement, and Utilities. 

Changes in Surface Water Supplies and Water Quality Impacts 

The proposed changes in Delta operations may impact water quality and quantity on County water 
supplies for urban, agricultural production, and natural habitats. Major cities in the County along 
with Napa County (together totaling over 400,000 residents) receive water from the SWP though 
the North Bay Aqueduct (NBA) intake located in Solano County. Other land owners and 
reclamation districts in and around Solano County also obtain water from the Delta area for their 
water supply and to support agricultural production and habitat. The Project construction and 
operations could create water quality impacts on the County's water supplies, particularly with 
potentially increased salinity associated with alterations of fresh water flowing into the Delta as 
well as reduced water quality associated with restoration projects intended to increase diversions. 
Changes in water quality and quantity that could impact water intakes in the County would result 
in reduced use of the NBA and other surface and agricultural supplies if the Delta water supply is 
not treatable or viable for use. Furthermore, SWRCB Water Rights Decision 1641 requires DWR 
meet water quality objectives at municipal and industrial diversion points, including the NBA and 
those for agricultural beneficial uses. 

As such, the EIR must fully analyze and evaluate the environmental effects on Delta-dependent 
water supplies. Such an analysis must also include the potential water quality impacts associated 
with increasing sea levels from climatic changes. Appropriate financial assurances must be 
identified to address and mitigate any potential adverse impacts and corrective actions needed 
(such as the costs to construct and operate desalination, brackish water treatment or other plants) 
that may occur as part of Project operations. 

Changes in Surface Water Flows and Impacts to the Aquatic Resources in the Delta and 
Suisun Marsh 

Alterations to freshwater flows in the Delta, both during construction and as part of facil ity 
operations, would tremendously impact threatened and endangered species that rely on water 
flows of adequate quality and quantity from the north of the Delta. The EIR must fully analyze the 
potential impacts to aquatic resources and potential increases of invasive species that pose 
additional pressures on threatened and endangered species. 

Furthermore, the Suisun Marsh (Marsh) which is comprised of diked seasonal wetlands, is the 
largest brackish water marsh in the Western United States. The Marsh is managed primarily as 
habitat for fish and wildlife. The Marsh salinity levels are mandated by the State Water Resources 
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Control Board Water Rights Decisions and maintained by Delta outflow, tidal flows, and the 
operations of the Suisun Marsh Salinity Control Gates. Alterations to the quality and quantity of 
fresh water flows due to the Project's operations could result in reduced freshwater inflow to the 
Suisun Marsh and increased salinity, compromising existing water quality standards, wetland and 
habitat management, and Marsh management infrastructure which must be analyzed in the 
Project EIR. 

Impacts to Groundwater Wells and Groundwater Dependent and Interconnected Surface 
Water Ecosystems (GDE) During Construction 

Ecosystems that are dependent on groundwater and interconnected to surface water rely on both 
groundwater levels being close enough to the land surface to interconnect with surface water. 
The Project proposes dewatering areas to construct the massive tunnel and access systems. 
Areas surrounding dewatering points will be affected by the work which can directly impact 
ecosystems dependent on groundwater. Furthermore, dewatering and installation of slurry walls 
may impact groundwater flow and water quality that is utilized by shallow water supply wells 
located near the Project's construction areas. The EIR should fully analyze aquifer conditions and 
how dewatering and slurry wall installation will affect long-term groundwater flow and water quality 
on shallow water supply wells and groundwater dependent ecosystems. In addition, due to 
seasonal and interannual variability of groundwater levels multi-year and seasonal groundwater 
conditions should be utilized in order to ensure that adverse impacts are avoided. 

Impacts to Transportation and Emergency Response 

Based on available information, the Project may include constructing approximately 40 miles of a 
large diameter main tunnel along one of two potential corridor routes, launch and retrieval vertical 
shafts, intake and outlet facilities, two forebays , a pumping plant, connection tunnel reaches, and 
numerous construction and staging areas and ancillary facilities along the proposed construction 
corridor. The proposed Project, including construction and staging areas, forebays, and pumping 
plant facilities , could disturb several thousands of acres to construct and operate the facilities . 
During the estimated 13-year construction time-frame, levee roads, railways, and waterway 
barges all may be used. It is estimated that hundreds of construction trucks, rail, and/or barge 
and worker trips will likely be needed every day throughout the multi-year construction project 
timeframe. Using barge and rail may reduce truck traffic impacts on roads and levees but may 
cause other impacts from traffic delays associated with rail road crossings, impacts to boating 
and water way access, and levee impacts due to heavy traffic, wave action and increased barge 
traffic, along with effects on air quality and excessive noise. In addition, the Project construction 
and operations may impact the few key highway routes within and adjacent to the Delta, which 
serve Solano and neighboring Counties, that provide not only economic and emergency access, 
but also service the Travis Airforce Base. The EIR should analyze the impacts of the Project 
construction and operations will have on major transportation routes , including loss and relocation 
of roads, and access and emergency response disruptions. 
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Construction and Tunnel Debris 

Constructing the intakes, access shafts, tunnel bore, and accessory facilities will encompass large 
areas and generate massive amounts of debris, spent cuttings, and wastes. The NOP proposes 
to either reuse the material or store it near the launch shaft locations. It is possible that not all 
material and debris generated can be reused due to residual contaminants and/or soil 
characteristics. Debris, mud, and waste generated need to be assessed and analyzed before 
determining that it can be reused. Adequate sampling and analysis should be conducted on all 
material prior to considering reusable and should include evaluations based on the intended use 
of the material compared to background concentrations in the host site. Waste that is not deemed 
suitable for reuse must be properly disposed at an accepting facility. Storage of the material 
should also follow an assessment and management plan describing how the material will be 
managed to avoid environmental and water quality impacts. The EIR should also assess the 
impacts to managing and disposing of materials that are not adequate for reuse due to 
contamination and/or soil type. Alternatives should include reducing the Project size and capacity 
in order to reduce the amount of material and wastes generated and associated impacts. 

Other Issues 

During Project construction, neighboring levees and residents could be impacted by the 
construction vibrations, excessive noise, and air pollution caused by the work, including site 
construction, foundation pile driving, levee road use, slurry injection, and other Project work. 
Neighboring levees should be retrofitted to withstand the impacts from the Project work and 
alternatives should be considered to minimize excessive noise, vibrations, air pollution, and other 
impacts to the neighboring residents and levees. 

Future Impacts Not Previously Analyzed 

Depending on future changes to the Project to meet management goals and to the extent these 
future actions have not been analyzed, future environmental review would be required. 

We thank you for the opportunity to review and comment on the NOP for the Project. 

Sincerely, . 

1s,tt ~ 
Bill Emlen 
Director of Resource Management 

CC: Board of Supervisors 
Birgitta Corsello, County Administrator 
Bernadette Curry, County Counsel 
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From: Michelle Huang 
To: DWR Delta Conveyance Scoping 
Subject: Request to Seriously Reconsider the Delta Conveyance Tunnel Project 
Date: Friday, April 17, 2020 11:24:04 AM 

Dear the California Department of Water Resources, 

—greetings— 

My name is Michelle Huang and I am a firm believer of conserving the nature and unique 
cultures. I am writing this email in strong opposition to the Delta Conveyance project. This 
damaging project should be terminated immediately as its construction and operation will 
drive the Chinook Salmon to extinction, with over a hundred species following, devastating 
the Winnemem Wintu Tribe, local fisheries, and the beautiful ecosystem we currently have 
and need. 

This tunnel project will have a tremendous impact on the livelihood and culture of the 
Winnemem Wintu Tribe, a matrilineal Wintu-speaking community who are indigenous to the 
Winnemem, or McCloud River. The Chinook Salmon are an essential part of the cultural 
traditions of the Winnemem Wintu Tribe, who takes care of the Salmon’s land and is deeply 
and spiritually connected to the Chinook Salmon (Julie Bongers). 

“As native people, we rely on the river and the salmon as part of our traditional heritage. 
We cannot afford to let anything further erode our river systems,” testified Robbins, an 
advisor for Water Protectors Club (fishsniffer.com) 

As the Department of Water Resources, it is to your mission to protect these natural 
resources, water, river, Salmon, and listen and learn from the communities most impacted 
by your proposed project. 

Moreover, the environmental disruption to the region will be irreversible as even just the 
construction and operation of the tunnel will “degrade the water quality for Delta farms, 
subsist-ence anglers, providers of urban drinking water (including Stockton, Antioch, and 
other cities), residents playing and swimming in Delta channels, and an increase in deadly 
toxic algal blooms” (Restore the Delta, Impact Report). 

Restore the Delta put together a report detailing the impacts of this Proposed Water Project 
named The Fate of the Delta.  The report stated “[the tunnel project] will impact human 
uses of water for farms, subsistence fishing, urban drinking water supplies, and urban water 
rates, each of which will place disproportionate, undue burdens on Delta EJ communities” 
(Restore the Delta, Impact Report). It is the Department of Water Resource’s responsibility 
to serve communities with non-toxic and pure water, not risk residents life with algea 
blooms. 

Finally, this project will endanger the Chinook salmon, which is a keystone species that for 
a millennia have been providing nutrients for the soils and nourishing a hundred species 
that depended on them (Julie Bongers). 
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Some of the species that depend on the Chinook Salmon are: Black bears, Grizzly Bears, 
and American badgers, Water shrews, Ringtail cats and Long-tailed weasels, Harbor seals, 
Great blue herons, and Great egrets, Bald eagles, orcas, and ravens, wolves, North 
American River otters, ermine, fox, martens, bobcats, ducks, pumas, ‘coons, and sharks 
(California Mammals). These species are crucial to California wildlife and waterways, 
without them the biodiversity of California will plummet and drive more extinction. 

The delta tunnel will heavily contribute towards the extinction of Chinook salmon, most 
importantly, last year, only 0.1% of the salmon came back! Much of the species living in the 
area require salmon to continue living and therefore their extinction will change the 
ecosystem in the region. The species that depend on the Salmons are all currently starving. 

Please reconsider this project as its irreversible damages will be detrimental to the 
ecosystems in the Sacramento Region, McCloud River, Trinity River, and the Delta. We 
understand that we are currently in a PANDEMIC and you also have other people to take 
care of, which is why we need this project to HALT immediately because it concerns the 
well-being of the Winnemem Wintu Tribe, especially so during this time. Please protect your 
people in California, especially the most vulnerable. 

Respectfully, 

Michelle 

Michelle Huang 
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From: Lucas B 
To: DWR Delta Conveyance Scoping 
Subject: regarding Delta Tunnel project 
Date: Friday, April 17, 2020 12:26:12 PM 

Good afternoon. 

I hope this finds you, your family all all your relations well.  I write as a former SF salmon 
fisherman and bay area resident, one that greatly respects the waters that support the salmon, 
the health of the ocean and bay, and that of the Indigenous communities of Northern 
California.  I write to encourage a stay on the Delta tunnel decision processes during the Covid 
crisis, recognizing the immense difficulties it is creating for all peoples, but particular those of 
Indigenous communities.  In order to respect their voices it is critical that they have 
consultation and presence in any decision regarding the Delta Tunnel.  Recognizing the 
challenges of the stay at home orders, any fast tracking of this project would be detrimental to 
their needs and inevitably be harmful to all of us.  Within your powers I strongly encourage 
you to postpone any movement on this project until equitable representation can be present. 

Thank you kindly, Lucas Brown 
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VIA ELECTRONIC MAIL (DELTACONVEYANCESCOPING@WATER.CA.GOV) 
Delta Conveyance Scoping Comments 
Attn. Renee Rodriguez, Department of Water Resources 
P.O. Box 942836 
Sacramento, CA 94236 
 
Re: Sacramento County Water Agency Comments on Notice of Preparation for 


Environmental Impact Report – Delta Conveyance Project 
 
Dear Ms. Rodriguez: 


 
These comments are submitted on behalf of the Sacramento County Water Agency 


(SCWA) in response to the Department of Water Resources’ (DWR) notice of preparation 
(NOP) for an environmental impact report (EIR) for the Delta Conveyance Project (Project).   


 
I.  BACKGROUND 


 
SCWA currently supplies potable and recycled water to approximately 


150,000 persons through more than 49,000 residential and business connections throughout 
its Zone 40 service area.  SCWA’s service area also includes the major growth areas of 
Sacramento County, south of Jackson highway and east of State Route 99, which are 
anticipated to accommodate roughly 100,000 new persons and more than 20,000 new 
connections by buildout. 


 
In 2002, SCWA, in conjunction with East Bay Municipal Utility District (EBMUD), 


formed the Freeport Regional Water Authority (FRWA).  The FRWA was created to guide 
the financing, ownership, development, construction, and operation of the Freeport Regional 
Water Project (FRWP).  The FRWP is a cooperative effort of SCWA and EBMUD to supply 
surface water from the Sacramento River to customers in central Sacramento County and the 
East Bay area of California via a water intake facility and pumping plant on the Sacramento 
River at the Freeport Bend, approximately ten miles south of downtown Sacramento.  SCWA 
relies on the FRWP facilities to provide surface water supplies and fulfill SCWA’s 
conjunctive use program.  The FRWP consists of (1) an intake and pump station near Freeport 
Bend; (2) pipelines extending from the intake to SCWA’s Vineyard Surface Water Treatment 
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Plant and to the Folsom South Canal; (3) a pipeline extending from the Folsom South Canal 
terminus to EBMUD’s Mokelumne River Aqueducts; and (4) related pumping plants, 
terminal facilities, and water treatment facilities.  The FRWP intake can divert 185 million 
gallons per day (mgd), of which 85 mgd is dedicated to SCWA and 100 mgd to EBMUD.  
Currently, SCWA diverts water at the FRWP intake under an appropriative water right, 
contract rights for Central Valley Project (CVP) water, and a contract for delivery of 
remediated groundwater.   


 
The FRWP intake, located at Sacramento River Mile 47.1, can be impacted by the 


Sacramento Regional Wastewater Treatment Plant (SWRTP) treated wastewater discharge 
located downstream at Sacramento River Mile 46.  “Reverse flows” predictably occur on the 
Sacramento River during periods of high tides on the San Francisco Bay and low downstream 
flows in the river.  To avoid water quality impacts to the FRWP, FRWA halts diversions at 
the FRWP intake when SRWTP wastewater effluent has traveled 0.9 miles upstream from its 
discharge point during reverse flow events.  These intake shutdowns are required by the 
domestic water supply permits issued by the State Water Resource Control Board (SWRCB) 
Division of Drinking Water to SCWA and EBMUD.  The FRWP resumes operation only after 
the river resumes flowing in the downstream direction and the effluent zone has moved back 
downstream to a location not more than 0.7 miles upstream from the SRWTP discharge point.   


 
Based on the information presented in the NOP, the proposed Project appears to be 


virtually identical to the abandoned California WaterFix project, except that it may have one 
less intake and somewhat reduced diversion capacity.  The NOP provides no information on 
proposed Project operations but does state that diversions could range from 3,000 cubic feet 
per second (cfs) up to 7,500 cfs.  The location and operation of the Project intakes presents the 
potential for significant adverse impacts to SCWA’s operation of the FRWP from reverse 
flow events in the Sacramento River, and to the Sacramento region’s water supply, through 
impacts to surface and groundwater quality and availability (including groundwater levels 
during construction and operation in the Project area and South American Sub-Basin) and 
changes in upstream reservoir operations and in river flows in the Delta and upstream 
tributaries. 


II.  ISSUES TO ADDRESS IN DRAFT EIR 
 


A. Project Description 
 


1. Project Objectives 
 


The Project objectives (NOP, p. 2.) are too narrowly drawn, focusing only on benefits 
to State Water Project (SWP) operations and south of Delta water deliveries.  The objectives 
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reference providing “operational flexibility to improve aquatic conditions in the Delta” but the 
Project does not commit to improving aquatic conditions, nor does it include any objectives 
that would protect water supplies for water users in and upstream of the Delta.  Framing 
Project objectives so narrowly could discourage consideration of alternatives to the Project 
that would protect and restore the Delta environment and thus is inconsistent with the 
California Environmental Quality Act (CEQA) as well as with the Delta Reform Act’s 
coequal goals of improving water supply reliability and protecting, restoring, and enhancing 
the Delta ecosystem, as well as the Legislature’s directive that “coequal goals shall be 
achieved in a manner that protects and enhances the unique cultural, recreational, natural 
resource, and agricultural values of the Delta as an evolving place.”  The Project objectives 
should be expanded to include prevention of water quality degradation in the Delta and 
avoidance of adverse impacts to water users in and north of the Delta, including impacts to 
Delta public facilities (which would include the FRWP), consistent with the Delta Plan, as 
discussed further in section II.F, below.     


 
2. Project Operations 


 


The Project description must provide sufficient and complete information about the 
ways in which DWR may operate the Project to enable an accurate and meaningful evaluation 
of Project impacts.  The full range of potential operations must be identified, and the impacts 
of those operations assessed.  The EIR must specify the quantity and timing of water to be 
diverted at the north Delta diversion, including the amount of outflow that may be needed to 
meet the needs of threatened and endangered fish species, and the quantity, the timing, or the 
source of water for any additional outflow, and how the SWP and CVP will be operated with 
the Project in place.  Each of these operational aspects is essential to understand and draw 
meaningful conclusions about the Project’s effects on the environment and water supplies in 
the Sacramento Valley and American River watershed.   


 
B. Scope and Methodology of Impact Analyses 


 
1. Baseline for Impact Analysis 


Impact analyses that depend on Sacramento and San Joaquin River and Delta 
hydrologic conditions (including impacts to water quality, water supply, and public facilities 
that divert water from or discharge into the Sacramento-San Joaquin River Delta) must utilize 
a baseline that accurately reflects conditions at the time the Project is expected to begin 
operations, as well as reasonably foreseeable future conditions.  Operational impacts to 
groundwater resources, Delta water quality and FRWP operations will occur immediately 
upon commencement of Project diversions and near-term impacts may be substantially 
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different from those occurring farther in the future, when background hydrologic conditions 
will be substantially different due to the effects of climate change.  


2. Impacts to FRWP and SCWA Surface Water Supply 
 
The EIR must adequately identify, analyze, and avoid or mitigate the Project’s 


potential impact on the FRWP intake facility and SCWA water supply due to the increased 
likelihood of significant reverse flow events.  In evaluating impacts to the FRWP, the EIR 
must employ the appropriate methodology. 
 


The Project is likely to shift the timing of Sacramento River flows, and under certain 
circumstances, increase the frequency of reverse flow events that would result in a controlled 
shutdown of the FRWP on the Sacramento River.  Shutdowns of the FRWP intakes critically 
impact SCWA’s ability to serve water to its customers during drought periods.  


 
The Project’s potential to affect the occurrence of reverse flows at the FRWP stems 


from its potential to change the manner in which the CVP and SWP are operated.  The 
Project’s north Delta intakes may be operated in a way that shifts the timing and magnitude of 
the CVP’s and SWP’s north-to-south water exports.  DWR or the U.S. Bureau of Reclamation 
(Reclamation) may choose to release water from upstream reservoirs that otherwise would 
have remained in storage until a later time and to redivert the released water through the 
north-Delta intakes for export.  If the new north-Delta intakes are operated in this manner, the 
resulting shift in reservoir releases and export patterns may result in periodic reductions in the 
volume and velocity of water flowing down the Sacramento River past the FRWP intake, 
compared with the status quo.  The reduced downstream flows would strengthen the tidal 
influence at Freeport Bend.  Stronger tidal influence will lead to more or stronger reverse flow 
events at Freeport Bend.  Some of those reverse flow events would be strong enough to 
require shutdown of the FRWP intake facilities, affecting SCWA’s ability to provide water to 
its customers. 


 
In developing the modeling and EIR analysis of these issues, DWR should carefully 


consider the expert evidence submitted in the WaterFix water rights change petition hearing 
by SCWA, EBMUD, and other stakeholders.  Specifically, SCWA refers DWR to the work 
by MBK Engineers and Daniel B. Steiner relating to the CALSIM II model assumptions, 
which will inform DWR of the type of information, assumptions and methodology necessary 
to properly evaluate these impacts.  


 
3. Impacts to Groundwater Resources in the South American Sub-Basin 
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SCWA currently serves approximately 150,000 people about 34,500 acre-feet per year 
(af/yr) throughout its Zone 40 service area.  SCWA serves its customers a combination of 
groundwater and surface water as part of a conjunctive use plan, using surface water during 
wet years when it is available, and relying on groundwater during dry years.  SCWA extracts 
groundwater from the South American Sub-Basin to serve municipal and industrial demands 
throughout Zone 40.  SCWA has recently produced 20,000-29,000 af/yr from the South 
American Sub-Basin.  At buildout of Zone 40, SCWA anticipates producing about 25,000-
63,000 af/yr, depending on hydrologic year type.  


 
SCWA produces groundwater from a groundwater management area known as the 


Central Basin, which is located entirely within Sacramento County and almost entirely within 
the South American Sub-Basin.  The Central Basin is bounded on the north by the American 
River, on the west by the Sacramento River and Interstate 5, and on the south roughly by the 
Cosumnes River.  The groundwater in the Central Basin is interconnected with the 
Sacramento River.   


 
The long-term decrease in surface-water flow resulting from Project diversions could 


have an impact on the hydraulic connection between the Sacramento River and groundwater 
in the South American Sub-Basin.  Based on existing conditions and current groundwater 
pumping rates, additional decreases in surface flows could reduce current levels of natural 
recharge resulting in groundwater elevation decreases, groundwater quality degradation, and 
adversely affect stream/aquifer interactions.  The EIR must thoroughly analyze the Project’s 
potential impacts on stream-groundwater aquifer interactions upstream and downstream of the 
proposed Project diversions, including whether the Project would lower groundwater levels 
beneath the Sacramento River and in nearby domestic wells, and by how much. 


  
4. Impacts to Folsom Reservoir Operations, Surface Water Supplies, and Fish 


Species 
 
SCWA holds two CVP water service contracts for water deliveries from the American 


River Basin.  SCWA also holds an appropriative water right for diversion from the 
Sacramento River at the FRWP downstream of the confluence with the American River.  The 
Project has the potential to threaten the availability and reliability of SCWA’s water supplies 
through changes in CVP operations that can result in lower storage levels in Folsom Reservoir 
in certain dry years.  Reduced storage and surface water deliveries to SCWA could also 
require an increase in groundwater production from the South American Sub-Basin in order to 
meet Zone 40 demands.  The electronic modeling files prepared by DWR and Reclamation as 
part of the WaterFix CEQA/Nation Environmental Protection Act (NEPA) process showed 
that implementing WaterFix could have these exact impacts.  The Project EIR must consider 
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the Project’s potential to result in similar impacts, using appropriate modeling assumptions 
and methodology, and disclose the results of the analysis.  


 
This analysis is important not only to assess the Project’s potential adverse effects on 


water supply, but also because impacts to Folsom Reservoir storage and releases have the 
potential to result in significant impacts to sensitive fish species in the lower American River, 
including steelhead listed under the federal and state ESAs and fall-run Chinook salmon.  
SCWA coordinates management of the lower American River fishery through the Sacramento 
Water Forum.  The health of the lower American River’s aquatic resources are connected to 
operations of Folsom Reservoir.  Reduced Folsom Reservoir storage could cause significant 
impacts to sensitive fish species in the Lower American River due to a reduced cold-water 
pool in the reservoir and resulting high water temperatures in the river.  The EIR must analyze 
the impacts that lower Folsom Reservoir storage may have on the lower American River 
fisheries.  The EIR’s analysis of hydrologic and fisheries effects should incorporate the 
Modified Flow Management Standard for the lower American River developed by the 
Sacramento Water Forum, which has goals of protecting anadromous salmonids and avoiding 
catastrophic water shortages in the basin 


 
5. Impacts to Town of Hood Wells and Domestic Water Supply 
 
SCWA operates two groundwater wells that serve as the only source of drinking water 


and fire suppression for residents in the Town of Hood (Hood).  The wells are within close 
proximity to the proposed Project facilities.  The Hood wells extend approximately 200-350 
feet below ground surface, which is below the depth of the proposed Project tunnel.   


 
 SCWA has significant concerns about the tunnel’s potential impact on Hood’s wells. 
If there were a small alignment error, tunneling construction could damage the new Hood well 
hole.  Construction could disrupt the existing geological structure and recharge capability, 
particularly the aquifers.  Tunnel construction and operation vibrations could modify or 
collapse the aquifers, reducing productivity of the new Hood well, which is Hood’s primary 
water source.  This modification or collapse could permanently reduce well production since 
the well hole screens may no longer align with the geological water bearing 
structures.  Further, vibrations from construction and operations have the potential to displace 
or dislodge existing contaminates, causing a significant adverse change in water quality. 


 
The EIR must analyze the potential impacts on the Hood wells due to construction and 


the potential degradation of the groundwater aquifer that the wells draw from due to partial or 
full soil liquefaction.  Any impacts to operational reliability must be clearly mitigated.  DWR 
should consult with SCWA as it develops the EIR so that impacts can be avoided through 







 
 
 
Delta Conveyance Scoping Comments 
Re: Comments on Notice of Preparation for Draft Environmental Impact Report: Delta 


Conveyance Project 
April 17, 2020 
Page 7 
 
 


 
 


Project design.  The EIR also must address the potential for adverse effects to the 
groundwater aquifer stability from Project construction and operation.  Specifically, the EIR 
must accurately describe the groundwater aquifer characteristics in and around Hood, and 
evaluate how the groundwater aquifer and water supplies might be affected by any 
compaction or alteration of groundwater flow paths.  Impacts to local infrastructure or 
groundwater aquifers must be clearly avoided or mitigated. 


 
6. The EIR Must Evaluate the Project’s Consistency with the Delta Plan 


 
The Delta Plan contains policies, recommendations, and performance measures 


designed to protect the Delta environment and existing Delta land uses from the impacts of 
major new projects, including the proposed Project.  The Delta Reform Act requires that 
projects within the boundaries of the Delta that will significantly impact the achievement of 
the statutorily-established coequal goals for protection of the Delta and provision of a reliable 
water supply demonstrate consistency with the coequal goals and each of the regulatory 
polices contained in the Delta Plan before the project may be implemented.  (Wat. Code, 
§§ 85054, 85057.5, 85225; Cal. Code Regs., tit. 23, § 5002, subd. (b)(1). The Delta Plan also 
contains priority recommendations that identify actions “essential to achieving the coequal 
goals” (Delta Plan, p. ES-17) and performance measures related to meeting the Plan goals and 
policies.  (Delta Plan, Appendix E: Performance Measures for the Delta Plan, as amended 
Apr. 26, 2018.)  The EIR must evaluate the Project’s consistency with all relevant Delta Plan 
policies, recommendations, and performance measures. 


 
Project impacts to the FRWP and Sacramento County residents’ water supplies are 


inconsistent with specific Delta Plan policies and the coequal goals themselves.  For example, 
the Project is not consistent with Delta Plan Policy DP P2 (Cal. Code Regs., tit. 23, § 5011), 
which requires that water management facilities be sited so as to avoid or reduce conflicts 
with existing uses, including the Hood wells and FRWP.  The Project should be revised prior 
to release of the draft EIR to move the proposed intakes so that there is no potential for 
adverse effects to municipal wells or the FRWP.  Any impacts to the availability or reliability 
of the Sacramento region’s surface or groundwater resources must be acknowledged and 
avoided or fully mitigated.  
 
C. The EIR Must Evaluate Alternative Intake Locations and Limitations on the Timing 


and Volume of Diversions 
  


CEQA requires that DWR consider alternatives to the Project capable of avoiding or 
substantially lessening its significant impacts.  For the reasons discussed above, the proposed 
intake locations threaten significant impacts to the FRWP, the Hood wells, and surface and 
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groundwater supplies.  DWR staff have represented in Project scoping meetings that there are 
no available alternative intake locations due to fish concerns.  This is inaccurate and 
contradicted by information developed in the WaterFix CEQA process.  Moreover, such 
statements suggest that DWR has improperly prejudged the scope of its alternatives analysis, 
such that the Draft EIR may be no more than a post-hoc rationalization for the Project.   


 
Information in the WaterFix EIR Appendix 3F, Intake Location Analyses 


(pp. 3.F.6-3.F.8), relying on the Fish Facilities Technical Team report, indicates that there are 
suitable intake locations farther downstream below Steamboat Slough (identified as intakes 6 
and 7).  Moving intakes farther south on the Sacramento River would reduce the potential for 
conflicts with, and significant impacts to, SRWTP operations, and thus the FRWP operations, 
as well as the Hood wells, and have the benefit of being better for salmon.  Moving the 
intakes to avoid impacts to the FRWP and SRWTP also would avoid significant impacts to 
tribal cultural resources identified by Miwok Tribal government representatives at the 
February 26, 2020 Delta Stakeholder Engagement Committee meeting, where DWR staff was 
informed that all three intakes are highly sensitive to the Miwok and include several village 
sites and more than 5 burial grounds.  At a minimum, the draft EIR alternatives must include a 
robust analysis of alternative locations for the intakes that avoid these significant impacts. 


 
Given the potential for significant impacts to the quality and reliability of water supply 


for Delta water users, and Delta Reform Act mandates, the EIR also should fully evaluate 
both a non-structural alternative that should include water reclamation, localized desalination, 
and increased capture and storage of localized rainfall in lieu of continued or increased Delta 
exports, as well as alternative intake locations that avoid impacts to Hood and the FRWP.  


 
Finally, in order to protect water supply reliability for water users in and north of the 


Delta, consistent with the Delta Reform Act, the EIR should evaluate operating scenarios that 
include limitations on the amount and timing of diversions capable of avoiding any significant 
impacts to Delta water quality and in-Delta or upstream water supplies. 


 
III.  CONCLUSION 


 
As described in the NOP, the Project is likely to have significant adverse impacts to 


facilities and operations, and result in significant impacts to surface and groundwater 
resources and water supply, from Project construction and operations.  Conflicts with the 
FRWP and the Hood wells also make the Project described in the NOP inconsistent with the 
Delta Plan.  SCWA encourages DWR to modify the Project prior to release of the draft EIR to 
move the proposed intakes outside of an area that may adversely influence FRWP operations, 
or the Hood wells, and to coordinate and consult with SCWA as it develops the draft EIR to 
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ensure that all impacts, including those identified in these comments, are accurately and 
adequately evaluated and fully avoided or mitigated.  Please contact Kerry Schmitz at SCWA 
at 916-874-6851 to discuss these comments.   
 


Sincerely, 


 
Kelley M. Taber 
Attorney for Sacramento County Water Agency 


 
 
cc: Susan Tatayon, Chair, Delta Stewardship Council 
 (Via Electronic Mail: susan.tatayon@deltacouncil.ca.gov) 
 


Karla Nemeth, DWR  
(Via Electronic Mail: Karla.nemeth@water.ca.gov) 
 
Ernest Conant, U.S. Bureau of Reclamation 


 Region 10 Office 
Federal Office Building 
2800 Cottage Way 
Sacramento CA 95825-1898 


 


 








Phillip Merlo 


1050 Bristol Avenue 


Stockton, CA 95204 


209-670-5828 


Merlo.phillip@gmail.com 


4/17/2020 


Staff of the Department of Water Resources 


P.O. Box 942836 


Sacramento, CA 94326 


Dear Staff of the Department of Water Resources: 


I write as a concerned citizen of the State of California and of the City of Stockton to present 


scoping comments for the Notice of Project (NOP) announced by the Department of Water 


Resources (DWR) in partnership with the Delta Conveyance Authority (DCA) JPA, for the 


construction of a single-tunnel conveyance system to reroute water from the Sacramento River near 


Courtland, underneath the Eastern rim of the Delta, and into the State Water Project ’s 


infrastructure near Mountain House, California. I wish to express the utmost concern with this 


project and its potential impacts on the environmental and economic impacts on the residents of 


the California Delta, San Joaquin County, and the greater Northern California Megaregion.  Broadly, 


this project represents a serious threat to equity and social justice for California communities. 


Specifically, I list eleven questions for consideration in the California Environmental Quality Act 


(CEQA) review process. 


1. To what extent will the project’s impact on cultural heritage sites in California Delta 


communities be evaluated by the DWR? Specifically, excellent documentation from Spanish 


and English language sources exists that the project’s intake site north of Courtland was the 


Miwok village of Ochejamne. The project proposed would also travel through the Miwok 


lands of the Unisumne and Guaypem villages, and the Yokuts lands of the Tauquimne, 


Jalalon, Tamcan and Nototomne groups. The project plans to create a fore bay near 


Mountain House would likely flood the archaeological site of the Tamcan village. Does the 


DWR care about the heritage of the native peoples of the Delta? If so, how does the project 


plan to reconcile the potential obliteration of the cultural heritage of Miwok and Yokuts 


communities in California? How does the project plan to recompense the Central Valley 


Miwuk community descended from the Miwok and Yokuts peoples of San Joaquin County 


and the Delta? How does the DWR plan to identify and respect native people’s burial sites 


the project may pass through? Will the DWR evaluate the historicity of other non-native 


Delta sites affected by the Project? 
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2. To what extent do the DWR and DCA plan to consider the environmental impacts of 


construction on air quality in the greater Delta? How will the construction process create 


more CO2 emissions from increased traffic on Delta roads and highways, and how will the 


massive amount of waste product from the drilling of the tunnel be controlled so as to avoid 


a sharp increase in PM2.5 concentrations in Delta air? Communities in Southeast Stockton, 


near where planned project site near Rough & Ready Island, suffer from some of the highest 


rates of asthma in the state. How do the DWR and DCA plan to mitigate the degraded air 


quality in Stockton that will inevitably result from the project? Does the DWR have a plan 


for measuring and avoiding degraded respiratory health outcomes as a result of this 


project? 


 


3. How do the DWR and DCA plan to consider the environmental impacts of the construction 


process on water quality in the Delta? Specifically, how might increased barge flow, 


construction and drilling in water ways, and potential industrial runoff in waterways from 


construction,  result in the import of invasive species into Delta water ways, cause turbidity 


disturbances during drilling, or lead to chemical waste drainage in delta water? 


 


4. To what extent will the DWR and DCA analyze the economic impacts of increased trucking 


on delta roadways? How will the increased traffic of trucks, sometimes in excess of 200 


trucks per day, affect the lives and livelihoods of communities in Sacramento, San Joaquin, 


Contra Costa, and Alameda Counties who rely on highways in the secondary and primary 


zones of the Delta for work?  


 


5. To what extent will the DWR and DCA consider the potential economic impacts of the 


project on farmers in the California Delta? How will the project potentially degrade long-


term water quality in the delta, and for the hundreds of thousands of people in San Joaquin, 


Contra Costa, and Sacramento Counties who rely on delta water, such as residents of the 


City of Stockton? In the event of marked water quality decline, how will the DWR and State 


of CA compensate affected consumers? Will the State pay for the healthcare of those 


adversely affected? 


 


6. To what extent has the DWR evaluated the impacts of the project on the property values of 


residents in the primary and secondary zones of the Delta, especially with respect to the 


decline in quantity and quality of water in Delta waterways, but also as a result of the 


industrialization of the Delta, increased traffic due to construction and maintenance, and 


the loss of viable farmland expected as a result of this project? Do the DWR and State of CA 


plan to forecast these impacts? Do the DWR and State of CA plan to compensate Delta 
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communities for the long-term (50-100 year timescales) decline in property value that the 


project will likely precipitate? 


 


7. To what extent does the DWR plan to forecast the economic impacts of the project on the 


logistics industries that rely on Delta agriculture? How will this project impact the strategic 


economic posture of the Cities of Stockton, Brentwood, Tracy, and Lathrop? How will this 


project impact the economic vitality of the Port of Stockton? Will the DWR forecast the 


long-term impacts on industries that ship products of the Delta? 


 


8. To what extent does the DWR plan to compensate Delta communities for the lost potential 


income from the exploitation of natural gas deposits in the Delta, made inaccessible due to 


their proximity to State infrastructure? 


 


9. To what extent does the DWR plan to forecast and mitigate the environmental impacts of 


the project on Delta ecosystems? How will Delta Smelt and other Delta species, such as 


salmonids and aquatic flora, be affected? Will the DWR accept analysis on this matter from 


scientists not employed by the State of California?  


 


10.  To what extent do the DWR and DCA plan to forecast and mitigate the health impacts of 


construction noise on communities along the path of the project, including but not limited 


to the inhabited communities of Courtland, Walnut Grove, Elk Grove, Lodi, Terminous, 


Stockton, Lathrop, Discovery Bay, and Mountain House? Does the DWR plan to consider the 


latest research on industrial noise and cognitive development in children in their project 


planning?  


 


11. To what extent will the DWR and State of California examine the project under the lens of 


the Equal Protection Clause in the Fourteenth Amendment of the US Constitution? The 


clause states that no state shall “deny to any person within its jurisdiction the equal 


protection of the law.” Under modern-day interpretation of this constitutional clause, the 


enforcement of laws must not lead to inequality of opportunity. If a rational basis review is 


performed under judicial auspices, and the construction and operation of a single tunnel is 


shown to lead to an inequality of opportunity between Delta communities and communities 


receiving water exports derived from the tunnel, will the DWR and State of CA cease and 


desist project operation? 


 


Sincerely, 


Phillip Merlo 








Delta Conveyance Scoping Comments 


Comments by Katja Irvin, resident of San Jose on April 17, 2020  


Please add me to your list of contacts for this project: katja.irvin@sbcglobal.net 


For the record I submit the following scoping comments regarding for Delta Conveyance (Project) 
Environmental Impact Report. 


Project description 


In the project description please describe the maximum amount of additional water the State Water 
Project (SWP) will be able to deliver to south-of-Delta contractors by avoiding pumping restrictions at 
the Harvey O. Banks Pumping Plant. Also discuss how pumping from both locations will be managed and 
coordinated and how this will change flows through the San Francisco Bay Delta (Delta) compared to 
baseline conditions, both the locations where flow will change and the amount of decreased (or 
increased) flows at each location. Furthermore, describe how flows will change when all projects listed 
under Cumulative Impacts below are completed. 


In the project description and in the analysis of impacts under Energy and Green House Gas (GHG) 
Emissions, please describe and compare the energy use and GHG emissions required to pump water for 
the State Water Project under current operations vs. the future energy use and GHG emissions under 
tunnel operations including impacts from new water transfers that the Project will enable (analysis must 
use maximum feasible transfers).   


Include in the project description a discussion (preferably a list) of all possible transfers that may use the 
Project in the future.  Also, include a discussion (preferably a list) of all possible changes in water rights 
that may result in use of the Project to convey any additional water allocation. 


Regulatory Setting 


Please discuss the relationship of the Project to the following State regulations that aim to improve our 
environment and how the Project will contribute to meeting the goals and requirements of these 
regulations. 


1. The California Air Resources Board targets under AB 398 to reduce GHG emission to 40% below 
1990 levels by 2030 and 80% below 1990 levels by 2050.  Electricity accounts for 15% of GHG 
emissions in California and, according to the California Public Utilities Commission, 19% of 
California’s electric energy is used for the conveyance and delivery of water. 


2. The Delta Reform Act of 2009 (California Water Code Section 85021) policy to “reduce reliance on 
the Delta in meeting California's future water supply needs through a statewide strategy of investing 
in improved regional supplies, conservation, and water use efficiency.” SWP contractors are 
counting on the Delta Conveyance so they do not have to reduce their reliance on the Delta.  Santa 
Clara Valley Water District’s (SCVWD) recently completed Water Supply Master Plan 2040 shows 
SCVWD is planning on increasing the percentage of delta-conveyed supplies from 40% to 41% of 
supplies with demand increasing by 50,000 acre/feet per month.  Please quantify and consolidate 
such data for all SWP contractors to show how the Project supports this Delta Reform Act policy. 



mailto:katja.irvin@sbcglobal.net





3. Discuss how the project relates to the Water Quality Control Plan for the San Francisco 
Bay/Sacramento–San Joaquin Delta Estuary (Bay-Delta Plan), especially fresh-water flow 
requirements to improve water quality, reduce salinity, and save endangered species from 
extinction.  Since voluntary agreements have not been approved, analysis needs to be based on the 
requirements adopted by the State Water Resources Control Board (SWRCB). 


Water Quality and Biological Resources Impacts 


Impacts to water quality and biological resources (especially listed species) must not be analyzed using 
the latest biological opinions from the Trump Administration.  Please use the same methodology and 
biological data/analysis as used by the SWRCB to formulate the Bay-Delta Plan. 


The largest impacts in these resource areas are related to flows.  Please analyze how reduced flows will 
impact water quality, salinity, and endangered species (especially fish), not only in the Delta but also in 
the San Francisco Bay Estuary. 


Please evaluate the impact on the water quality of water exported from the delta. Analyze how any 
changes in water quality will impact reservoirs south of the Delta that hold exported water, such as San 
Luis Reservoir, and Calero Reservoir (in Santa Clara County). Specifically, analyze how this will impact the 
frequency and severity of harmful algal blooms in these reservoirs. 


Cumulative Impacts 


Many other projects underway will combine with the Project to impact flows into and through the Delta 
and/or exports to south-of-Delta contractors.  Please analyze the cumulative impacts of the following 
projects in conjunction with the Delta Conveyance and provide mitigation measures as appropriate. 


Proposed surface storage projects under development:   
• Shasta Dam and Reservoir Enlargement Project 
• Sites Reservoir 
• Los Vaqueros Reservoir Expansion Project 
• Del Puerto Canyon Reservoir Project 
• Pacheco Reservoir Expansion Project 
• Temperance Flat Reservoir Project 
• B.F. Sisk Dam Safety of Dams Modification Project 


 Other proposed conveyance infrastructure: 
• San Joaquin Valley Blueprint Project List  


o Mid-Valley Canal - South Branch 3,000 cfs  
o Mid-Valley Canal - North Branch 1,000 cfs       
o Trans-Valley Conveyance 3,000 cfs 
o Enlarge Delta Mendota Canal 
o Groundwater Recharge Facilities (100,000 ac) 12,000 cfs  








 


 


 


 


 


 


April 17, 2020 


 


Delta Conveyance Scoping Comments 


Attn: Renee Rodriguez 


Department of Water Resources 


P.O. Box 942836 


Sacramento, CA 94236 


 


Sent Via Email to DeltaConveyanceScoping@water.ca.gov  


 


RE: Scoping Comments regarding the Notice of Preparation of Environmental 


Impact Report for the Delta Conveyance Project  


 


Dear Ms. Rodriguez: 


 


On behalf of the Natural Resources Defense Council, Defenders of Wildlife, The Bay Institute, 


and San Francisco Baykeeper, we are writing to provide scoping comments regarding the Notice 


of Preparation of Environmental Impact Report for the Delta Conveyance Project (“NOP”).  As 


you know, in January 2013 a coalition including NRDC and Defenders of Wildlife proposed a 


single Delta tunnel as part of a portfolio alternative for the Delta and asked the State to evaluate 


the alternative.1 NRDC remains open to the concept of new conveyance in the Delta, provided 


that new conveyance in the Delta is part of an enforceable portfolio that: (1) significantly 


improves conditions for native fish and wildlife, in part by substantially reducing water 


diversions from the Bay-Delta; (2) minimizes and avoids impacts to communities in the Delta 


from the construction and operation of such a facility; and, (3) includes significant investments 


in sustainable local and regional water supply projects to help offset reduced water diversions 


from the Delta.   


 


We believe that credible and impartial environmental and economic analyses of a proposed 


project and alternatives are essential, in contrast to the fundamentally flawed analyses that DWR 


previously performed for the Bay Delta Conservation Plan (“BDCP”) and California WaterFix 


project, including the final EIR for which DWR ultimately withdrew certification.  However, as 


discussed on the pages that follow, we are concerned that language in the NOP could prevent 


consideration of a reasonable range of alternatives, preclude analysis of impacts from the whole 


project, unreasonably limit consideration of the likely environmental impacts, and fails to 


                                                            
1 This Portfolio Alternative for the Delta is available online at: https://www.nrdc.org/resources/portfolio-


based-conceptual-alternative-bay-delta  
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provide a stable and accurate project description.  We therefore strongly urge the Natural 


Resources Agency to reconsider the approach to the proposed project and analysis of 


environmental impacts described in the NOP.  


 


1. The Purpose Statement in the NOP is Unlawful and Cannot Justify Excluding 


Alternatives That Significantly Reduce Diversions from the Delta 


 


CEQA requires that the project description contain a clear statement of the project objectives, 


including the underlying purpose of the project.  Cal. Code Regs., tit. 14, § 15124(b).  The 


project’s purpose and objectives are relevant to defining the reasonable range of alternatives that 


must be considered in the DEIR.  Id., § 15126.6(a).  However, DWR’s purpose and objectives in 


the NOP are inconsistent with State law and could limit consideration of feasible alternatives. 


DWR must revise the Purpose and Objectives statement and ensure that the statement does not 


limit meaningful consideration of alternatives that significantly reduce diversions from the Delta.  


 


In contrast to DWR’s purpose and objectives for the BDCP/WaterFix, the purpose statement in 


this NOP omits any consideration of protecting and restoring the Bay-Delta ecosystem and/or the 


co-equal goals for the Delta, and instead makes the project purpose solely to “restore and 


protect” water diversions from the Delta, as the table below demonstrates.  


  


BDCP/WaterFix Single Delta Conveyance 


“DWR’s fundamental 


purpose in proposing the 


BDCP is to make physical 


and operational 


improvements to the SWP 


system in the Delta necessary 


to restore and protect 


ecosystem health, water 


supplies of the SWP and CVP 


south-of-Delta, and water 


quality within a stable 


regulatory framework, 


consistent with statutory and 


contractual obligations.” 


“DWR’s underlying, or 


fundamental, purpose in 


proposing the project is to 


develop new diversion and 


conveyance facilities in the 


Delta necessary to restore and 


protect the reliability of State 


Water Project (SWP) water 


deliveries and, potentially, 


Central Valley Project (CVP) 


water deliveries south of the 


Delta, consistent with the 


State’s Water Resilience 


Portfolio.”  


 


This purpose statement in the NOP is inconsistent with state law, the best available science 


regarding climate change and ecosystem health, and the Newsom Administration’s publicly 


stated objectives for the project.  DWR must significantly revise this proposed purpose statement 


to eliminate language suggesting the purpose is to increase water deliveries from the Delta to 


ensure that this language does not exclude consideration of a proposed project or alternatives that 


reduce water diversions from the Bay-Delta.  
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First, the project purpose to “restore” State Water Project water deliveries suggests that the 


proposed project should maintain or increase water diversions from the imperiled estuary.  


However, increasing water diversions from the Delta is inconsistent with the best available 


science regarding both the effects of climate change and legally required protections for the Bay-


Delta ecosystem.  For instance, DWR’s 2019 Climate Change Vulnerability Assessment found 


that climate change is likely to reduce median State Water Project diversions from the Delta by 


10% by 2050 (deliveries reduced by 312,000-acre feet per year).  Other recent analyses, such as 


Ray et al 2020, also have concluded that climate change is likely to result in reduced SWP 


diversions from the Delta.  Equally important, numerous analyses by state and federal agencies 


have concluded that increased protections for native fish and wildlife, including threatened and 


endangered species, are needed to prevent extinction and to comply with state laws, and that 


these increased environmental protections (e.g., increased instream flows, increased Delta 


outflow, improved temperature management, improved migratory survival through the Delta) 


would be likely to reduce diversions from the Delta.2   


 


Similarly, the NOP’s stated purpose of increased SWP water diversions from the Delta, without 


any investment in local and regional water supplies to reduce reliance on the Delta, is 


inconsistent with state law.  The Delta Reform Act established state policy to reduce reliance on 


the Delta and to meet state water needs through investments in sustainable local and regional 


water supply projects, such as improved water use efficiency and water recycling. Cal. Water 


Code § 85022.  While the purpose statement in the NOP references the State’s Water Resilience 


Portfolio, the purpose statement does not explicitly require reduced reliance on the Delta, and it 


appears to focus on increasing (“restoring” to some higher level) water deliveries from the Delta.  


More generally, the reference to the Water Resilience Portfolio does nothing to cure the 


deficiencies in the NOP’s stated purpose.  The Portfolio has not yet been finalized, does not 


commit any funding, fails to include enforceable deadlines, and fails to include linkages between 


the actions (including with new conveyance).  The purpose and objectives should be revised to 


explicitly include reduced reliance on the Delta through a program of investments in local and 


regional sustainable water supply projects, and by deleting the word “restore” to avoid any 


implication that the project purpose is to increase water diversions from the Delta, rather than 


reducing water diversions as necessary to comply with the California Endangered Species Act 


and other state laws.   


 


Third, the purpose statement and objectives in the NOP are inconsistent with the co-equal goals 


for the Delta established in the Delta Reform Act.  That Act establishes co-equal goals of 


providing a more reliable water supply and protecting, restoring and enhancing the Delta 


ecosystem in a manner that protects and enhances the unique values of the Delta.  See Cal. Water 


                                                            
2 Examples include the Secretary of the Interior’s August 2016 memo to the President, the State Water 


Resources Control Board’s (“SWRCB”) 2010 Public Trust Flows report, the SWRCB’s 2017 Scientific 


Basis Report, the SWRCB’s July 2018 Framework for the Sacramento/Delta Update to the Bay-Delta 


Plan, the SWRCB’s January 2020 comments on the draft environmental impact report for operations of 


the State Water Project, and the State of California’s 60-day notice letter and filed complaint challenging 


the Trump Administration’s 2019 biological opinions.    
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Code § 85054.  In contrast, the purpose and objectives in the NOP omits any consideration of 


ecosystem health and restoration, impacts to Delta communities.  Such an approach is 


inconsistent with the Delta Reform Act, and the project purpose and objectives should be revised 


to incorporate restoration of the Bay-Delta ecosystem as a co-equal purpose to improving the 


physical reliability of the water delivery system.  


 


Finally, the purpose statement and objectives in the NOP are inconsistent with the Newsom 


Administration’s public statements regarding Delta conveyance. For instance, the Governor’s 


2019 State of State speech emphasized that in addition to protecting water supply, a single Delta 


tunnel project must also “preserve Delta fisheries,” and that conveyance must be part of a 


portfolio with water recycling and water conservation.  Similarly, the draft Water Resilience 


Portfolio Report (Recommendation 19.1) emphasized that a Delta tunnel must “protect water 


quality,” “support ecosystem restoration,” and “limit local impacts.”  The purpose and objectives 


in the NOP wholly omit any consideration of these essential attributes of a sustainable project.    


 


We therefore urge DWR to significantly revise the purpose and objectives of Delta conveyance 


to eliminate any suggestion that the project’s purpose is to increase water diversions from the 


Delta, to explicitly require reduced reliance on the Delta and investments in local and regional 


water supply projects as part of a true portfolio, and to incorporate protection and restoration of 


the Bay-Delta ecosystem as a co-equal purpose of the project.  


 


2. The DEIR Must Consider a Reasonable Range of Alternatives  


 


CEQA requires that an environmental impact report analyze a reasonable range of alternatives to 


the proposed project, including a no project alternative. Cal. Pub. Res. Code §§ 21002, 21061, 


21100; tit. 14, Cal. Code Regs. § 15126.6.  Here, a reasonable range of alternatives must include 


not only one or more alternatives that reduce diversions from the Delta, but also one or more 


alternatives that include a single Delta tunnel as part of a portfolio of local and regional water 


supply investments.  However, language in the NOP does not appear to consider alternatives that 


reduce diversions from the Delta and fails to include new conveyance as part of an enforceable 


portfolio of local and regional water supply projects.  


 


First, because the purpose and objectives of a project define what alternatives are reasonable, id. 


at § 15126.6(a), as discussed supra it is essential that the State revise the NOP’s purpose and 


objectives to ensure consideration of alternatives that significantly reduce diversions from the 


Bay-Delta as needed to comply with state and federal laws.  Here, the NOP identifies a range of 


alternatives based on size of new conveyance (from 3,000 to 7,000 cfs), but it does not identify a 


range of operational criteria. Instead, it suggests that the alternatives would “increase DWR’s 


ability to capture water during high flow events,” and that it would identify “initial operating 


criteria” rather than a range of operational criteria. However, that approach to operations ignores: 


(1) the best available science regarding the need to substantially increase Delta outflows and 


reduce diversions to protect fish and wildlife during portions of most water year types, including 


wetter years; (2) more restrictive pumping limits in the South Delta to offset the new 
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environmental impacts caused by the North Delta diversion facility(ies); (3) the best available 


science showing that diversions from the North Delta reduce salmon survival when flows below 


the proposed intakes are less than 35,000 cfs (Perry et al 2018).  


 


While it is true that the Supreme Court in 2008 upheld the final EIR for the CALFED program 


despite the fact that the document did not consider a reduced export alternative, In re Bay-Delta 


Programmatic Environmental Impact Report Coordinated Proceedings, 43 Cal. 4th 1143, 1168 


(2008), changes in state law and the best available scientific information demonstrate that a EIR 


for this project must consider alternatives that reduce diversions from the Bay-Delta.  For 


instance, the subsequent enactment of the Delta Reform Act now makes ecosystem restoration a 


co-equal purpose with improving water supply reliability and establishes state policy to reduce 


reliance on the Delta.  Similarly, the best available science regarding the effects of climate 


change and ecosystem restoration demonstrate that reduced water diversions are needed to meet 


water quality standards and comply with state and federal endangered species acts.  As a result, 


the EIR for this project must consider alternatives that result in reduced diversions from the 


Delta, even as the physical reliability of the system may be improved with new conveyance.  


 


Second, in order to be consistent with the Delta Reform Act the DEIR must consider one or more 


alternatives that include new conveyance as part of a portfolio of local and regional water supply 


investments.  The 2013 Portfolio Alternative for the Delta provides one model for this approach, 


and the terms and conditions proposed by NRDC et al in our opening statement to the SWRCB 


for the WaterFix change in point of diversion hearing provides another portfolio alternative that 


should be considered. The CALFED EIR/EIS provides another potential model for analyzing 


Delta conveyance as part of a broader program; that final EIR analyzed the effects of the 


CALFED program, including program elements such as habitat restoration, water conservation, 


new Delta conveyance, water quality improvements, and improved flows and fish screens to 


protect fish and wildlife.  Similarly, here CEQA analysis of a single tunnel Delta conveyance 


project as part of a portfolio that reduces reliance on the Delta and invests in local and regional 


water supply projects could utilize both programmatic and project level analysis of different 


program elements.  


 


Finally, the NOP indicates that the scoping process will inform operations to be analyzed in the 


DEIR.  We strongly suggest that the DEIR include a range of operational alternatives that 


strengthen protections for fish and wildlife, including: (1) one or more alternatives that are 


consistent with the operations outlined in the SWRCB’s July 2018 Framework for the 


Sacramento/Delta Update to the Bay-Delta Plan; (2) one or more alternatives that are consistent 


with the operational criteria identified by NRDC et al in our opening statement to the SWRCB 


for Phase 2 of the water rights proceeding for the California WaterFix project.3  These 


operational requirements include significant increases in Delta outflow to protect longfin smelt, 


Delta Smelt, and other native fish species, and prohibitions on diversions from new conveyance 


                                                            
3 Available online at: 


https://www.waterboards.ca.gov/waterrights/water_issues/programs/bay_delta/california_waterfix/openin


g_statements/docs/part2/opening_nrdc.pdf  



https://www.waterboards.ca.gov/waterrights/water_issues/programs/bay_delta/california_waterfix/opening_statements/docs/part2/opening_nrdc.pdf

https://www.waterboards.ca.gov/waterrights/water_issues/programs/bay_delta/california_waterfix/opening_statements/docs/part2/opening_nrdc.pdf

https://www.waterboards.ca.gov/waterrights/water_issues/programs/bay_delta/california_waterfix/opening_statements/docs/part2/opening_nrdc.pdf

https://www.waterboards.ca.gov/waterrights/water_issues/programs/bay_delta/california_waterfix/opening_statements/docs/part2/opening_nrdc.pdf
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when flows at Freeport are less than 35,000 cfs to protect salmon (see Perry et al 2018). In order 


to comply with state and federal laws, the proposed project must strengthen environmental 


protections as compared to the environmental baseline.  


 


3. The Scope of the DEIR Must Include Analysis of Effects of the Whole Project of 


SWP/CVP Operations and Facilities, Including Upstream Operations   


 


CEQA requires that the DEIR analyze the effects of the whole project on the environment. 


CEQA Guidelines § 15378 (definition of “project” means “the whole of an action”). The 


definition of a project is broadly construed in order to maximize protection of the environment. 


Nelson v. County of Kern, 190 Cal.App.4th 252, 271 (2010).  The whole of the action analyzed 


in this DEIR must include upstream operations of the SWP and CVP, and it must consider not 


only short-term effects of construction and operations, but also effects of operations in the long 


term in light of the likely effects of climate change.   


 


While there is language in the NOP suggesting that the DEIR will consider upstream effects, 


other language in the NOP suggests that the DEIR will not fully consider effects from operations 


of the SWP and CVP upstream of the Delta.  The NOP acknowledges on page 6 that the scope of 


the environmental review may include State Water Project contract amendments relating to 


paying for Delta conveyance, and that the geographic scope includes areas upstream of the Delta.  


In contrast, the NOP on page 9 suggests that the DEIR will only examine changes in flow in the 


Delta and exclude consideration of changes to flow and water temperature upstream. Moreover, 


DWR’s recent DEIR for operations of the State Water Project failed to adequately consider 


environmental impacts from operations of the CVP and SWP upstream of the Delta, raising 


further concerns about the language in this NOP. As discussed in more detail in our comments 


on that DEIR, because the State Water Project and Central Valley Project are operated as a 


coordinated system, and because operations in the Delta affect operations upstream, the DEIR 


must consider effects of SWP and CVP operations throughout the Bay-Delta watershed, 


including effects in the Feather River below Oroville Dam and in the Sacramento River below 


Shasta Dam.   


 


Second, although the NOP does not identify the temporal duration or extent of environmental 


analysis, it is essential that the DEIR consider both short-term and long-term effects of the 


proposed project and alternatives.  Short-term effects would include effects of more than ten 


years of construction and the subsequent operation of the project; long-term effects would 


include operations, including the effects of climate change, decades from now. Long-term effects 


must be considered because: (1) the SWP, including Delta conveyance, is intended to be 


operated for decades; (2) SWP contractors would likely be paying for the project for decades; 


and, (3) because the California Endangered Species Act requires that the State Water Project 


fully mitigate impacts in light of the effects of climate change, regardless of whether and to what 


extent SWP operations contributed to climate change.  Environmental Protection Information 


Agency v. Calif. Dep’t. of Forestry and Fire Protection, 44 Cal. 4th 459, 513 (2008). The DEIR 
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must therefore consider the effects of operations of the SWP in light of the effects of climate 


change over a time period that extends at least until 2070.   


 


4. The Environmental Baseline Should Include ESA and CESA Requirements at the Time 


the NOP was Issued, as well as Existing Habitat Restoration Obligations 


 


CEQA requires that the proposed project and alternatives be analyzed against the existing 


environmental conditions (the “environmental baseline”), in order that the Project’s 


environmental impacts can be meaningfully analyzed and compared to alternatives.  


Cal. Code Regs., tit. 14, § 15125(a); see County of Amador v. El Dorado County Water Agency, 


76 Cal.App.4th 931, 952 (1999); Neighbors for Smart Rail v. LA County Metropolitan Transit 


Authority, 57 Cal. 4th 310, 315 (2013). That environmental baseline is generally existing 


conditions at the time of the Notice of Preparation.  Cal. Code Regs., tit. 14, § 15125.  Under 


CEQA, the DEIR must “delineate environmental conditions prevailing absent the project, 


defining a ‘baseline’ against which predicated effects can be described and quantified.” 


Neighbors for Smart Rail, 57 Cal.4th 439, 447 (2013) (citing Communities for a Better 


Environment v. South Coast Air Quality Dist., 48 Cal.4th 310, 315 (2010)). The purpose is to 


provide a “realistic baseline that will give the public and decision makers the most accurate 


picture practically possible of the project’s likely effects.” Neighbors for Smart Rail, 57 Cal.4th 


at 449 (citing Communities for a Better Environment, 48 Cal. 4th at 322, 325, 328). 


 


The NOP was issued on January 15, 2020.  Accordingly, the environmental baseline should 


include the operational requirements under CESA and the ESA that were in effect on that date, 


including the full requirements of the 2008 and 2009 biological opinions and the related 


incidental take permits and consistency determinations under CESA for operations of the SWP.  


In addition, although the vast majority of the habitat restoration requirements of those prior 


CESA/ESA permits had not been implemented at the time of the NOP, excluding these existing 


mitigation and compliance obligations from the environmental baseline in this DEIR would bias 


the environmental analysis and would be misleading to the public and decisionmakers. See 


Neighbors for Smart Rail, 57 Cal. 4th at 457.  


 


5. The DEIR Must Provide an Accurate and Stable Project Description  


 


It is black letter law that, "[a]n accurate, stable and finite project description is the sine qua non 


of an informative and legally sufficient EIR." County of Inyo v. City of Los Angeles, 71 Cal. App. 


3d 185, 193 (1977). An EIR must provide a clear explanation of the nature and scope of the 


proposed project, otherwise it “is fundamentally inadequate and misleading.” See Communities 


for a Better Environment v. City of Richmond, 184 Cal.App.4th 70, 84-85 (2010).  Here, the lack 


of clarity as to the role of the Bureau of Reclamation must be resolved before the DEIR can be 


issued.  


 


The NOP admits that the Bureau of Reclamation “may” have a role in the project, and that the 


objectives of the project “potentially” include water deliveries of the Central Valley Project.  
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However, the operations of the Bureau of Reclamation are coordinated with the operations of the 


State Water Project pursuant to the Coordinated Operating Agreement, and the DEIR must have 


clarity as to Reclamation’s operations and whether Reclamation will participate in the 


conveyance project.  For instance, if the Bureau of Reclamation does not participate in the 


conveyance project, how will the State Water Project ensure no injury to the Bureau of 


Reclamation if Old and Middle River flows must be less negative, or Delta outflow must be 


increased, to offset and fully mitigate adverse impacts from operations and construction of new 


conveyance and the State Water Project?  Similarly, how will the State Water Project ensure no 


injury to south of Delta wildlife refuges that rely on the Bureau of Reclamation for delivery of 


water that sustains endangered species and millions of Pacific Flyway birds?  In addition, 


Reclamation’s participation is likely to affect questions of sizing and operations of Delta 


conveyance that are essential to resolve before release of the DEIR. Similarly, DWR must ensure 


that the proposed project is reasonably certain to implement the proposed environmental flow 


conditions to maintain water quality and protect fish and wildlife, and the DEIR cannot lawfully 


rely on DWR providing a “proportional share” of such environmental and water quality 


measures, if the full measures are not reasonably certain to occur.  See Cal. Code Regs., tit. 14, § 


15126.2. 


 


NRDC et al raised similar issues regarding a lack of a stable and accurate project description in 


our January 6, 2020 comments4 on DWR’s recent DEIR regarding operations of the State Water 


Project, which inconsistently described the role of the Bureau of Reclamation, and as a result, 


provided misleading analysis of the potential environmental impacts of the proposed project and 


alternatives. To comply with CEQA, the DEIR must provide a clear and consistent description of 


the Bureau of Reclamation’s role in the proposed project and alternatives and ensure that all 


operational measures are reasonably certain to occur.  


 


6. The NOP Inaccurately Discusses the Relationship to the BDCP/WaterFix EIS/EIR 


Pages 10-11 of the NOP inaccurately describes the BDCP/WaterFix EIS/EIR process, because it 


fails to acknowledge that DWR withdrew its Notice of Determination and withdrew certification 


of the final EIR.  See DWR, Rescission of Notice of Determination (NOD) – State Clearinghouse 


Number – 2008032062, May 2, 2019.5  The NOP properly acknowledges that the “proposed 


Delta Conveyance Project is a new project and is not supplemental to these past efforts or tiered 


from previous environmental compliance documents.” (emphasis added).  DWR must ensure 


that the DEIR does not tier to the fundamentally flawed final EIR for the BDCP/WaterFix 


project. 


 


 


                                                            
4 That comment letter and supporting documents are incorporated by reference.  
5 This document is available online at: https://ceqanet.opr.ca.gov/2008032062/9/Attachment/gFURwX.  It 


is hereby incorporated by reference.   



https://ceqanet.opr.ca.gov/2008032062/9/Attachment/gFURwX

https://ceqanet.opr.ca.gov/2008032062/9/Attachment/gFURwX
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7. The DEIR Must Analyze Potentially Significant Impacts, Including Effects of Waiving 


Protective Operational Requirements During Droughts, Effects Upstream of the Delta 


in Light of Climate Change, and Cumulative Impacts, Using Credible Methods of 


Analysis 


 


CEQA requires that a DEIR accurately assess potential environmental impacts from the proposed 


project and alternatives, using credible methods of analysis. See, e.g., Cal. Code Regs., tit. 14, § 


15151; Laurel Heights Improvement Assn. v. Regents of University of Cal., 47 Cal.3d 376, 409 


(1988).  DWR’s recent DEIR for the operations of the State Water Project violated this 


fundamental principle by using analytical methods that are not scientifically credible, failing to 


consider the effect of waiving operational measures that protect fish and wildlife during 


droughts, and failing to analyze all likely significant impacts of the project, as discussed in 


NRDC et al’s January 6, 2020 comments on the DEIR for operations of the State Water Project.  


The following potentially significant impacts should be considered in this DEIR: 


 


A. Effects on Fish and Wildlife Upstream of the Delta: The DEIR must consider potentially 


significant effects of upstream operations of the CVP and SWP in light of climate change, 


including:  


a. the effects of changes in instream flows on survival of salmon and other fish 


migrating downstream;  


b. the effects of water temperatures on salmon and other fish species that spawn and rear 


below dams, as a result of SWP/CVP reservoir storage and releases; 


c. the effects of redd dewatering on salmon as a result of CVP/SWP operations.  


B. Effects on Fish and Wildlife in the Delta: The DEIR must consider potentially significant 


effects of CVP and SWP operations in the in light of climate change, including: 


a. The effects of entrainment, salvage and loss of all four runs of Chinook salmon, Delta 


Smelt, Longfin Smelt, steelhead, sturgeon, and other native fish and wildlife;  


b. The effects of SWP/CVP operations on survival of all four runs of salmon through the 


Delta, including effects of Old and Middle River flows, import: export ratios, Delta 


Cross Channel gate operations, and Sacramento River flows at Freeport;  


c. The effects of increased entrainment and loss of sediment and reduced turbidity 


downstream of the proposed new Delta conveyance facility on Delta Smelt, longfin 


smelt, all four runs of Chinook salmon, and other species;  


d. The effects of reduced flows below the proposed North Delta conveyance intakes on 


survival of salmonids through the Delta;  


e. The effects of Delta outflow on the abundance and survival of Longfin Smelt, Delta 


Smelt, salmon, and other species.   


C. Effects on Water Quality in the Delta: The DEIR must consider potentially significant effects 


of CVP and SWP operations in light of climate change on water quality in the Delta, 


including:  


a. The effects of reduced turbidity, changes in residence times, changes in flows, and 


other operational changes on the magnitude, duration, and frequency of harmful algal 


blooms;  
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b. The effects of operations on salinity, residence time, and water temperatures in the 


Delta, particularly in light of sea level rise and climate change.  


D. Effects during Droughts: As discussed in our January 6, 2020 comments, DWR has admitted 


that waivers of protective operations are “reasonably foreseeable” during future droughts, 


similar to the waivers of water quality standards and ESA/CESA protections during 2013-


2015.  The DEIR must account for the impacts of waiving or weakening these protections 


during future droughts, because the analysis of environmental impacts must rely on measures 


that are reasonably certain to occur.  


E. Effects on avian and terrestrial species: The DEIR must consider potentially significant 


effects of project construction and CVP and SWP operations on avian and terrestrial species, 


including: 


a. Impacts to wildlife in south of Delta wildlife refuges from changes in water supply; 


b. Construction impacts to wetland-dependent wildlife in the Delta; and 


c. Impacts to wildlife from increased frequency and/or extent of crop-idling water 


transfers. 


 


In order to accurately assess potentially significant impacts, the DEIR must use credible methods 


of analysis, such as the Winter-Run Life Cycle Model, and cannot use statistically improper 


methods, such as the statistical manipulation that DWR used to analyze impacts to longfin smelt 


from reduced Delta outflow in its recent DEIR for Operations of the State Water Project. 


Moreover, to accurately assess the impacts of the proposed project and alternatives in light of 


climate change, DWR should use CALSIM 3 or another model that uses CMIP5 projections of 


climate change, given that NMFS and other agencies have concluded that CMIP3 projections are 


not the best available science and underestimate the likely adverse effects of climate change on 


hydrology and water temperatures.  As noted above, the analysis of impacts must only rely on 


protective operations and mitigation measures that are reasonably certain to occur.  Any impact 


that results in reduction in survival or abundance of species listed under CESA is a significant 


impact for which mitigation is required, as we noted in our January 6, 2020 comments to DWR:  


 


Given the imperiled status of these species, the further reductions in abundance 


and survival caused by the proposed project constitute mandatory findings of 


significant impacts under CEQA. The populations of Delta smelt, Longfin smelt, 


winter-run Chinook salmon, and spring-run Chinook salmon already are not self-


sustaining (particularly without hatchery supplementation of salmonids) and are 


declining in abundance, and the proposed project would further “cause a fish or 


wildlife population to drop below self-sustaining levels.” Cal. Code Regs., tit. 14, 


§ 15065(a)(1).6    


 


Finally, in its recent DEIR on the operations of the State Water Project, DWR has admitted that 


with respect to the adverse effects on fish and wildlife caused by operations of the State Water 


                                                            
6 Moreover, any reductions in abundance and survival of listed species under the proposed project 


compared to the baseline demonstrates that the proposed project is not fully mitigating impacts as 


required by CESA, and thus that the proposed project is inconsistent with the project objectives. 
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Project, together with similar effects caused by the CVP, other dams and water diversions in the 


Bay-Delta watershed, and habitat modifications in the watershed, “This overall cumulative 


impact is significant.”  In light of the acknowledged significant and adverse cumulative impacts, 


and the State Water Projects’ disproportionately large proportion of those effects (including the 


State Water Project’s settlement contractors on the Feather River and implementation of the 


Coordinated Operating Agreement with the CVP), the DEIR must carefully consider the 


cumulative impacts of the proposed project, particularly in light of pending proposals for Sites 


Reservoir and other water storage and diversion projects.  Given that CALSIM modeling of Sites 


Reservoir and other reasonably foreseeable projects is available, the DEIR’s analysis of 


cumulative impacts should include quantitative analysis and not simply rely on qualitative 


analysis.  


 


8. Conclusion 


 


We are concerned that the approach to the Delta Conveyance Project and environmental analysis 


described in the NOP is significantly flawed. Those concerns are heightened by DWR’s recent 


deeply flawed DEIR for Operations of the State Water Project, and by the continuing delay of 


the State Water Resources Control Board’s update of the Bay-Delta Water Quality Control Plan.  


Before the State and public considers a new Delta Conveyance Project or other major water 


storage and diversion projects that are likely to significantly worsen environmental conditions in 


the Delta, the State Water Resources Control Board should first establish updated flow and water 


quality standards that will achieve salmon doubling, prevent extinction, and protect and restore 


native fish and wildlife and the health of the Bay-Delta watershed.  


 


We strongly encourage the Natural Resources Agency to reconsider the approach identified in 


the NOP, consistent with these comments. We would be happy to discuss these comments further 


with the Natural Resources Agency at your convenience.  


 


Thank you for consideration of our views.  


 


Sincerely, 


    
Doug Obegi     Rachel Zwillinger 


NRDC      Defenders of Wildlife  


    
Gary Bobker     Jon Rosenfield, Ph.D. 


The Bay Institute    The Bay Institute 








CENTRAL DELTA WASTER AGENCY AND SOUTH DELTA WATER AGENCY
SUPPLEMENTAL COMMENTS TO DELTA CONVEYANCE PROJECT NOP.


CURRENT DWR MODELING IS NOT THE BEST SCIENCE AVAILABLE.


Previous DWR modeling and analysis done for the WaterFix project revealed a number
of inadequacies associated with that effort.  The modeling for the Delta Conveyance should not
repeat those problems.  The inadequacies include, (a) averaging model results, (b) failure to
analyze actual impacts associated with model outputs, ( c) failure to predict how modeling
outputs will affect actual water quality and (d) not using up-to-date channel geometry in the
models.  All of these issues can be avoided.  Failure to correct these problems will necessarily
mean the eventual EIR/S will not contain the best science available.


AVERAGING OF MODELING RESULTS IN INAPPROPRIATE


In the WaterFix environmental documents as well as the evidence presented by DWR and
USBR during the Water Fix hearing before the State Water Resources Control Board, DWR
modeled (among other things) a “with project” and a “without project” and then compared the
two results.  Instead of comparing the specific modeling outputs, DWR averaged monthly
outputs for each of the years modeled and then compared similar averaging from the other
scenario.  DWR’s analysis  modeled thirteen years, then averaged all the data for each month,
and then compared the two scenarios’ monthly averaged results.  Whether such averaging of
model outputs is ever appropriate, it is especially inappropriate when trying to estimate a
project’s impacts on water quality in the Delta.


Per the testimony given by SDWA’s expert witness Tom Burke, PE., at the WaterFix
hearings, the averaging of thirteen years of model outputs smooths out the extremes in the 
outputs such that large and persistent changes in the outputs do not appear.  Thus if the model
estimates a large decrease in salinity in one month of one year, but also a small decrease or small
increase in another year for the same month, the average of those numbers ends up hiding the
large increase. [Attached hereto are all documents referenced in these comments.]


DWR’s averaged outputs showed small or little changes between the two scenarios.
However, Mr. Burke, using DWR’s model outputs presented the complete data for each month of
each year without using averaged data.  The differences between his presentation and that of
DWR’s was marked.  Instead of there being little or no difference between the with and without
project scenarios as presented by DWR, there suddenly appeared to be multi month-long time
frames of significant changes in salinity under the with project scenario as compared to the
without project.  This clearly showed that while DWR concluded there were only small or
insignificant changes in salinity due to the project, in actual fact, their model outputs showed
significant changes in salinity.  The averaging of the data hides the real model outputs and
prevents the public from seeing the actual (estimated) impacts of the proposed project.  







DWR argued that its model (specifically DSM2) should not be used to look at or analyze
short periods of time and so the averaging is necessary.  That assertion is false for a number of
reasons, the first of which leads to the second modeling error.


DWR MODELING ANALYSIS DOES NOT ACTUALLY EXAMINE IMPACTS.


In the WaterFix hearing DWR used its averaged model outputs and compared them to the
various water quality standards in the Delta.  With regard to salinity changes estimated to occur
in the areas where the southern Delta salinity standards apply,  DWR concluded that the
estimated changes in salinity, being so small, would not cause any violations of the standards.  In
addition, DWR and USBR claimed to operated their projects such that all Delta standards would
be met.  Leaving the latter until later herein, the former is irrelevant.


Per the uncontroverted testimony of Terry Prichard and Dr. Michelle Leinfelder-Miles
given at the WaterFix hearings, comparing changes in the salinity of the water in the Delta
channels is only the first part of an analysis to determine if any such changes cause adverse
impacts (and the degree of impacts) to agricultural crops.  Although the SWRCB has adopted
specific water quality standards to protect southern Delta agricultural beneficial uses (measured
by “electro-conductivity or “EC”), those standards are of course not the only or even the best way
to measure specific impacts of a proposed project.  The SWRCB process to develop standards
purportedly looks at what is needed to protect the subject beneficial and not to prevent all harm
to that use.  In addition, the process takes into account other factors which might result in a less
protective standard from being adopted.  The water quality standards are not a scientific
determination of a threshold below which no damage occurs and above which damage does
occur.  They are instead are a regulatory mandate to provide some level of protection to
beneficial uses.  CEQA requires an examination of effects and impacts, not just a comparison of
impacts to standards. 


Per Mr. Prichard, and Dr. Leinfelder-Miles, the accepted science dealing with how
salinity might affect agricultural crops is an examination of average seasonal (or yearly) soil
salinity; impacts are not determined by examining averaged changes in the applied water salinity
(in this case the Delta channel salinity).  The correct analysis was not done by DWR or USBR in
their various analyses in the WaterFix documents or in their evidence and testimony presented at
the hearings.  The accepted science has developed crop specific soil salinity thresholds  which if
exceeded will impair or result in harm to the plant/crop.  The laboratory experiments from which
these thresholds are derived look at how a certain amount of applied water of a certain salinity
will allow the salts in the soil to adequately leach or if the salts will accumulate to the point
where they exceed the threshold (beyond which crop damage occurs).  The salinity of the applied
water can be used to roughly estimate if salts accumulate in the soil (to the point where damage
to the crop occurs) but only if the actual soil (being farmed) is similar to the conditions in the
laboratory.  The laboratory typically uses sand for the test while southern Delta soils are a mix of
many types, some being massive.  The more massive soils do not allow water to pass though very
easily and thus any laboratory results based on sandy soils may be  irrelevant to the real
conditions in the southern Delta.  







Thus, when DWR’s modeling indicates any particular increase in salinity under the with
project scenario, they must then determine how this increase affects the soil salinity in the subject
farmland soils or their analysis is incomplete.  Because DWR failed to do this last and most
significant step, its conclusions are meaningless.  Here, DWR needs to determine how modeled
changes in channel water salinity might affect farmland soil salinity.  A complete scientific
analysis would need to determine if a 100 EC increase in applied water salinity will affect the
soil salinity of the lands that use that water.  Dr. Leinfelder-Miles also presented evidence of a
soil salinity study she conducted which showed how certain areas within the southern Delta were
not adequately leaching and thus the soil salinity was increasing, even when the applied water
salinity did not exceed the standard.  If the project causes an increase in applied water salinity
which increases soil salinity that impact needs to be identified and quantified.  That impact is
entirely independent of how a change in Delta water quality compares to a standard.


Mr. Prichard and Dr. Lenifelder-Miles also testified that in addition to the effects of
increased soil salinity during the growing season, high salinity in the applied water at a particular
time could itself inhibit and/or damage certain seedling crops, even if the seasonal soil salinity
was below the threshold.  Because of this, each month’s modeling data (not averaged data) is
important in estimating if crop damage is expected to occur.  By using the averaged data, DWR
ignored any method of estimating how short term changes in salinity may or may not cause harm. 


When DWR concluded that (again for example) a 100 EC increase does not result in a
violation of the standard therefore the 100 EC change will not result in any adverse impacts to
farmers, that conclusion was demonstratively false.  If the 100 EC increase is within the area for
which inadequate leaching is occurring and salts are already accumulating in the soil, the 100 EC
increase will necessarily be compounding the salt problem and likely causing damage. [Although
increased salt in the soil is in and of itself a damage, the yield from any crop in any particular
year depends on many factors.] Unless DWR examines how and change in EC actually affects
the soil salinity in lands which use the channel water (worsened by their project), they are not
using the best available science but are using only part of the science.


DWR’S MODELING DOES NOT IDENTIFY ACTUAL CHANGES IN WATER
QUALITY


 Previous DWR modeling efforts typically assert that the DSM2 model does not predict
actual conditions, rather it is used to compare different scenarios in order to estimate the effects
of a proposed project.  Although this may be generally true in some cases, it is not true in all
cases and it reveals another fault in the environmental analysis being done.


DWR’s assertion in the WaterFix analysis was that the with project scenario (using
averages of model impacts) did not result in any exceedences of the southern Delta salinity
standards.  However, if the modeling can only be used in a comparative analysis, and not to
estimate actual water quality resulting from the project, then one cannot make any conclusions
about the project’s effects on the beneficial users of Delta water.  DWR’s logic is that it cannot
predict actual conditions but can only show a change in conditions.  No conclusions can be
drawn as to the effects of a project unless the change in conditions is somehow applied to the real







world.   If for example the model shows that the increase in salinity is only 50 EC, how can one
determine if that amount of increase results in an exceedence of the standard or not?  A 50 EC
increase over an “existing” EC of 100 may not result in an exceedence of the 700 (or 1000) EC
standard.  However, if the 50 EC increase occurs when the “existing” water quality is 680 EC,
then the 50 EC increase will indeed cause an exceedence.  Recall, such exceedences are the
criteria DWR used in the WaterFIx hearing to make conclusions about harm or damage.


As above, the question is actually not how a change affects the meeting of a standard,
rather the question is how a change affects a water user.  If the 50 EC increase results in the
season’s average soil salinity exceeding the threshold for that crop, then it is certainly an adverse
impact caused by the proposed project.  DWR’s logic falls apart unless the model outputs can
actually be applied to real circumstances regardless of whether an impact is measured by
exceedence of a standard or the effect on soil salinity.


In fact DWR does use the DSM2 model to predict actual water quality.  As presented at
the WaterFix hearings, DWR performs modeling during times of Joint Point of Diversion
(“POD”) in order to comply with its permit conditions for that type of operations.  Their
modeling estimates whether or not the POD will adversely affect water quality or stage.  Again,
predicting a change without comparing how that change relates to existing water quality or stage
would be useless.  Because it is supposed to estimate if the POD will cause harm to water quality
or stage, DWR also includes in its POD modeling results the actual water quality and stage. 
Thus, one can look at the modeling which (for example) shows a 100 EC change and then look at
the actual EC to estimate how that change relates to actual conditions.  This is what DWR must
do for the subject CEQA analysis.  Modeled outputs must be compared to the actual conditions
for the years modeled.  In that way the public can see if any increase in salinity is occurring at a
time when water quality is already bad and see just how accurate the model is at predicting actual
conditions.


It is interesting to note that per those POD modeling results, the DSM2 model sometimes
accurately tracks actual water quality but regularly misrepresents actual water quality.  Because
the model is not always accurately predicting actual water quality, we confirm that only showing
modeled differences between two scenarios yields no useful information.


If one cannot match a modeled change in EC to what the actual EC will be, one can never
determine if the change is causing impacts.  Thus any analysis by DWR which does not match
estimated changes in water quality to actual conditions is not an adequate analysis and certainly
not the best available science.  This leads us to the next problem with DWR modeling.


DWR’S MODEL DOES CONTAIN ACCURATE, UP TO DATE INFORMATION


 As described above, the DSM2 model does not always accurately predict actual water
quality conditions in the southern Delta channels.  SDWA testimony and evidence presented at
the WaterFix hearings showed that DSM2 has as its inputs for channel geometry, data which is at
least 5 years old and some that is over 20 years old.  Since that data was accumulated, siltation
has occurred in the southern Delta channels which has significantly altered channel geometry.       







         SDWA performed channel soundings to determine what the actual channel geometry was in
various areas.  That new data revealed the inaccuracy of the DWR/DSM2 data.


As an example, near the Undine Road bridge over Middle River, the DSM2 model
“thought” the channel had 10 feet of depth at a certain tide when the up-to-data SDWA data
showed one foot or less of depth.  This difference makes the DSM2 model outputs unreliable.


The model uses data input (e.g. flow, ambient temperature, etc) and then performs
calculations to estimate how a certain volume of water moving through a channel will change
over time.  The calculations then “predict” characteristics of the water such as temperature, water
quality, stage, rate of flow, volume, etc.  If the channel geometry is (for example) now one-tenth
of what the model “thinks” that means less water is actually moving through the channel and thus
the calculations are necessarily completely wrong.  Less water might mean less salt from one
direction (Delta tidal flows go back and forth in the channels) or less dilution from another
direction.  Less water means less tidal flow, less water getting to certain places, a greater
susceptibility to temperature changes, and on and on.  Without updated channel geometry, the
DSM2 model cannot be considered the best available science. [SDWA has provided DWR its
more current channel geometry data and has itself performed additional channel surveys. 
However, SDWA is informed that an “updated” DSM2 (including updated channel geometry)
might be available by 2020, but that even then it would not contain any channel geometry data
later than 2015 in it.]


THE PROPOSED PROJECT IGNORES THE LEGAL MANDATES REQUIRING THAT
EXPORTS BE LIMITED TO WATER WHICH IS TRULY SURPLUS TO THE
PRESENT AND FUTURE NEEDS OF THE DELTA AND OTHER AREAS OF ORIGIN
INCLUDING FISH AND WILDLIFE NEEDS


Any analysis of increased or changed exports by DWR or USBR must first begin with a
water availability analysis.  Prior environmental reviews by the projects simply assume there is
water to export and intentionally avoid any water availability analysis.  This practice should not
continue.


Per various statutes, case law and regulatory mandates, DWR and USBR can only export
water that is surplus to other needs.  The Weber Foundation Studies conducted in anticipation of
the S.P., indicated that the average annual amount of water produced (precipitation) in the
Sacramento-San Joaquin watersheds during the 1928-1934 drought was 17,631,000 acre feet. 
During that same period, “Local Requirements” of the beneficial uses in those watersheds was
25,690,000 acre feet.  Thus, on average during such a drought, the watersheds were short
8,059,000 acre feet each year.  Although this suggests there is zero water available for exports
during droughts, it is of course possible that the inadequate supply comes in spurts which might
allow for some exports of “surplus flow” from the Delta.  However, that analysis is not the end of
the issue.


The Weber Foundation Studies did not include what is now known about the adverse
effects of the projects on fisheries or the amounts of water needed to preserve the dwindling fish







populations.  Thus the “Local Requirements” aspect of the Weber Foundation Studies needs
updating to likely include even more water; further decreasing the amounts if any that could be
exported.


Water that the projects may have stored during such droughts may not provide any supply
during such droughts.  During the last drought, DWR and USBR needed eight Urgency Change
petitions (all granted by the SWRCB!) in one year because they had insufficient water in storage
to meet their permit and other regulator obligations.  Thus any calculation of amounts available
for export during droughts should include full compliance with permit terms and regulatory
mandates.  That stored water is in large part needed to meet those obligations and is thus
unavailable for export.  When even stored water is insufficient to meet all such obligations, then
the projects are obligated to manage whatever supply they do control to meet such standards.  For
example, current DWR and USBR permits apply and bind not only upstream (of the Delta)
reservoirs but also the downstream reservoir San Luis.  Thus the “stored” water in San Luis
cannot be used unless in-Delta permit conditions are met.  This means that water already
exported and located in San Luis would need to be released back into the San Joaquin River to
protect Delta superior needs including fish and wildlife.


Importantly for in-Delta beneficial users, is the case law which conditions exports on meeting in-
Delta needs.  In the Racinelli Decision (US v. SWRCB 182 Cal. App. 3d. 82 (1986))the court
found that The Delta Protection Act (Water Code Sections 12200-12220) “prohibits project
exports from the Delta of water necessary to provide water to which Delta users are ‘entitled’ and
water which is needed for salinity control and an adequate supply for Delta users.” (at 139.)


This case clearly places three in-Delta needs above exports, precluding exports until all
such needs are met.  Those three needs are 1) water to which Delta users are entitled, 2) water for
salinity control, and 3) an adequate supply for Delta users.  As DWR well knows, in the last
drought the SWRCB attempted to curtail numerous in-Delta water users who claim pre-1914 and
riparian rights while still allowing exports.  Per the Racinelli there can be no exports if a full and
complete in-Delta supply is not provided.  Thus, any analysis of the proposed project must be
based on a water availability analysis that conforms to the law. 


OTHER LEGAL REQUIREMENTS LIMIT THE AMOUNT OF WATER AVAILABLE
FOR EXPORT.


The Delta Reform Act Water Code section 85031(a) provides:


"(a) This division does not diminish, impair, or otherwise affect in any
manner whatsoever any area of origin, watershed of origin, county of origin, or
any other water rights protections, including, but not limited to, rights to water
appropriated prior to December 19, 1914, provided under the law. This division
does not limit or otherwise affect the application of Article 1.7 (commencing with







Section 1215) of Chapter 1 of Part 2 of Division 2, Sections 10505, 10505.5,
11128, 11460, 11461, 11462, and 11463, and Sections 12200 to 12220,
inclusive." (Emphasis added.)


Water Code Sections 11460 et seq. and 12200 et seq. are specific in defining the
limitation on the export of water from the Delta by the S.P. and CVP. Water Code Sections
11460 et seq. were added by Statutes 1943, c. 370, p. 1896 around the time of commencement of
the CVP. Water Code Section 12200 et seq. was added by Statutes 1959, c. 1766, p. 1766 around
the time of commencement of the State Water Project.


The limitation of the projects to the export of only surplus water and the obligation of the
projects to provide salinity control and assure an adequate water supply sufficient to maintain and
expand agriculture, industry, urban, and recreational development in the Delta is clear.


Water Code Sections 12200 through 12205 (as examined in the Racinelli Decision) are
also specific as to the requirements to provide salinity control for the Delta and provide an
adequate water supply in the Delta sufficient to maintain and expand agriculture, industry, urban
and recreational development.


'12200. Legislative findings and declaration


The Legislature hereby finds that the water problems of the Sacramento-San
Joaquin Delta are unique within the State; the Sacramento and San Joaquin Rivers
join at the Sacramento-San Joaquin Delta to discharge their fresh water flows into
Suisun, San Pablo and San Francisco bays and thence into the Pacific Ocean; the
merging of fresh water with saline bay waters and drainage waters and the
withdrawal of fresh water for beneficial uses creates an acute problem of salinity
intrusion into the vast network of channels and sloughs of the Delta; the State
Water Resources Development system has as one of its objectives the transfer of
waters from water-surplus areas in the Sacramento Valley and the north coastal
area to water-deficient areas to the south and west of the Sacramento-San Joaquin
Delta via the Delta; water surplus to the needs of the areas in which it originates is
gathered in the Delta and thereby provides a common source of fresh water supply
for water-deficient areas. It is, therefore, hereby declared that a general law cannot
be made applicable to said Delta and that the enactment of this law is necessary
for the protection, conservation, development, control and use of the waters in the
Delta for the public good. (Added by Stats. 1959, c. 1766, p. 4247, '1.)


'12201. Necessity of maintenance of water supply


The Legislature finds that the maintenance of an adequate water supply in the
Delta sufficient to maintain and expand agriculture, industry, urban, and
recreational development in the Delta area as set forth in Section 12220, Chapter







2, of this part, and to provide a common source of fresh water for export to areas
of water deficiency is necessary to the peace, health, safety and welfare of the
people of the State, except that delivery of such water shall be subject to the
provisions of Section 10505 and Sections 11460 to 11463, inclusive, of this code.
(Added by Stats. 1959, c. 1766, p 4247, '1.)


'12202. Salinity control and adequate water supply; substitute water supply;
Delivery


Among the functions to be provided by the State Water Resources Development
System, in coordination with the activities of the United States in providing
salinity control for the Delta through operation of the Federal Central Valley
Project, shall be the provision of salinity control and an adequate water supply for
the users of water in the Sacramento-San Joaquin Delta. If it is determined to be in
the public interest to provide a substitute water supply to the users in said Delta in
lieu of that which would be provided as a result of salinity control no added
financial burden shall be placed upon said Delta water users solely by virtue of
such substitution. Delivery of said substitute water supply shall be subject to the
provisions of Section 10505 and Sections 11460 to 11463, inclusive, of this code.
(Added by Stats. 1959, c. 1766, p 4247, '1.)


'12203. Diversion of waters from channels of delta


It is hereby declared to be the policy of the State that no person, corporation or
public or private agency or the State or the United States should divert water from
the channels of the Sacramento-San Joaquin Delta to which the users within said
Delta are entitled. (Added by Stats. 1959, c. 1766, p 4249, '1.)


'12204. Exportation of water from delta


In determining the availability of water for export from the Sacramento-San
Joaquin Delta no water shall be exported which is necessary to meet the
requirements of Sections 12202 and 12203 of this chapter. (Added by Stats. 1959,
c. 1766, p 4249, '1.)


'12205. Storage of water; integration of operation and management of release
of water


It is the policy of the State that the operation and management of releases from
storage into the Sacramento-San Joaquin Delta of water for use outside the area in
which such water originates shall be integrated to the maximum extent possible in
order to permit the fulfillment of the objectives of this part. (Added by Stats. 1959,
c. 1766, p 4249







[It must be emphasized that Section 12205 immediately above would preclude
certain operations of any isolated facility since the releases for export intended to
pass through the isolated facility would not help fulfill the objectives of the Act.] 


‘Water Code 11460 provides:


11460.  Prior right to watershed water


In the construction and operation by the department of any project under
the provisions of this part a watershed or area wherein water originates, or
an area immediately adjacent thereto which can conveniently be supplied
with water therefrom, shall not be deprived by the department directly or
indirectly of the prior right to all of the water reasonably required to
adequately supply the beneficial needs of the watershed, area, or any of the
inhabitants or property owners therein. (Added by Stats. 1943, c. 370, p.
1896. Amended by Stats. 1957, c. 1932, p. 3410, '296.)@


The December 1960 DWR Bulletin 76 (Exhibit   ) which includes a contemporaneous
interpretation by DWR of Water code Section 12200 through 12205 provides at page 12:


"In 1959 the State Legislature directed that water shall not be
diverted from the Delta for use elsewhere unless adequate
supplies for the Delta are first provided. (Emphasis added.) 


            Similarly the DWR confirmed its interpretation of law in the contract
between the State of California Department of Water Resources and the North
Delta Water Agency For the Assurance of a Dependable Water Supply of
Suitable Quality dated January 28, 1981, which provides:


"(d) The construction and operation of the CVP and S.P. at
times have changed and will further change the regimen of
rivers tributary to the Sacramento-San Joaquin Delta (Delta)
and the regimen of the Delta channels from unregulated flow to
regulated flow. This regulation at times improves the quality of
water in the Delta and at times diminishes the quality from that
which would exist in the absence of the CVP and S.P. The
regulation at times also alters the elevation of water in some
Delta channels."


"(f) The general welfare, as well as the rights and requirements
of the water users in the Delta, require that there be maintained
in the Delta an adequate supply of good quality water for
agricultural, municipal and industrial uses."







"(g) The law of the State of California requires protection of
the areas within which water originates and the watersheds in
which water is developed. The Delta is such an area and within
such a watershed. Part 4.5 of Division 6 of the California Water
Code affords a first priority to provision of salinity control and
maintenance of an adequate water supply in the Delta for
reasonable and beneficial uses of water and relegates to lesser
priority all exports of water from the Delta to other areas for
any purpose." (Emphasis added.) (See
Exhibit  .)


In SWRCB D-1485 at page 9 the SWRCB provided:


"The Delta Protection Act accords first priority to satisfaction of
vested rights and public interest needs for water in the Delta and
relegates to lesser priority all exports of water from the Delta to
other areas for any purpose."


The export projects must additionally fully mitigate their respective impacts and meet the
affirmative obligations to the Delta and other areas of origin including those related to flow.
Failure to so do results in a shift of the cost of the project to someone else. The State Water
Resources Development Bond Act was intended to preclude such a shift in costs. See also
Goodman v. Riverside (1993) 140 Cal.App.3d 900 at 906 for the requirement that the costs of the
entire project be paid by the contractors. Water Code Section 11912 requires that the costs
necessary for the preservation of fish and wildlife be charged to the contractors. The term
"preservation" appears to be broader than mitigation and appears to create an affirmative
obligation beyond mitigation.


Title 34 of Public Law 102-575 referred to as the Central Valley
Project Improvement Act in Section 3406(b) (1) authorizes and directs
the Secretary of Interior to enact and implement a program which
makes all reasonable efforts to ensure by the year 2002 natural
production of anadromous fish (including salmon, steelhead, striped
bass, sturgeon and American shad) will be sustainable on a long term
basis at levels not less than twice the average levels attained during the
period of 1967-1991


The Delta Reform Act of 2009 includes provisions intended to provide additional
protection for the Delta. Such provisions include Water Code §85054 which provides:


"§85054. Coequal goals







'Coequa1.goals' means the two goals of providing a more reliable
water supply for California and protecting restoring, and enhancing the
Delta ecosystem. The coequal goals shall be achieved in a manner that
protects and enhances the unique cultural, recreational, natural
resource, and agricultural values of the Delta as an evolving place."


Water Code §85021 provides:


"§85021. Reduction of reliance on Delta for future water supply needs


The policy of the State of California is to reduce reliance on the Delta
in meeting California's future water supply needs through a statewide
strategy of investing in improved regional supplies, conservation, and
water use efficiency. Each region that depends on water from the Delta
watershed shall improve its regional self-reliance for water through
investment in water use efficiency, water recycling, advanced water
technologies, local and regional water supply projects, and improved
regional coordination of local and regional water supply efforts."


The Delta and other areas of origin both upstream and downstream are part of California
and also need a more reliable water supply. The proposed project is clearly directed only at the
ability of the S.P. and CVP to export water from the Delta. Restoration and protection of Delta
water quality and flows including flushing flows are part of a more reliable water supply for
California. Non-degradation of water quality and the statutory obligations to provide
enhancement of water quality and an adequate supply are also absent from the proposal.


The cumulative impacts of the proposed project together with the predetermined single
tunnel will clearly render water supply less reliable in all areas of the Delta downstream of the
Sacramento River intakes and those areas along the current routes of Sacramento River flow to
the export pumps. The common pool for the interior Delta will be eliminated along with the
common interest in protecting the water quality. The single tunnel has no outlets and
requirements to protect water quality in dry periods are always circumvented. For areas
throughout the watershed, including those along the tributaries upstream of the Delta, curtailment
of local water use, and water transfers to increase utilization of the highly expensive tunnel
combined with the need for fish flows and high water consumption habitat to mitigate for the
construction and operation of the tunnel will greatly add to unreliability.


The Proposed Project ignores the need to reduce reliance on exports of water from the
Delta. The hydrology of the Delta watershed is inadequate to support even the past level of
exports.


            Development within the watersheds of origin and the need to recapture water from S.P.
and CVP exports will increase. There is evidence that more water will be needed to mitigate for
the S.P. and CVP damage to fish including meeting the CVPIA anadromous fish restoration
requirements of 2 times the average natural production for the years 1967 through 1991. Climate







change is also expected to adversely affect water supply. The increasing threat of terrorism, the
continuing threat of natural calamities, including earthquakes and the growing need for electricity
all gravitate towards less reliance on exports from the Delta and instead concentration on
developing local self-sufficiency. The deficit due to the failure to develop North Coast
watersheds will not be overcome by efforts at self-sufficiency, however, increased efforts in
urban communities can increase the amount of water available for agriculture and the
environment. 


The limited hydrology was clearly recognized in the planning for the S.P. which was to
develop projects on the rivers in the North Coast watersheds sufficient to import to the Delta
about 5,000,000 acre feet of water seasonally for transfer to areas of deficiency. (See Exhibit 14
December 1960 Bulletin 76 page 13). Such areas of deficiency were expected to be both north
and south of the Delta pumps. The projects in the North Coast watersheds were never constructed
and the projects are woefully short of water.


In addition to the lack of precipitation in the Delta watershed to meet local and export
needs are the environmental needs. Water is needed for mitigation of project impacts and the
affirmative obligations for salinity control and fish restoration.


The original planning for the S.P. and CVP appears to have underestimated the needs to
protect fish both as to flow requirements and carryover storage required for temperature control.
In 2009 after only two (2) dry years, the S.P. and CVP violated the SWRCB February outflow
requirements claiming that meeting the outflow requirements would reduce storage below the
point necessary to meet cold water requirements for salmon later in the year. Although the
project operators lied and the real reason for the violation was the ongoing pumping of the
unregulated flow to help fill San Luis Reservoir, the incident clearly shows the inability of the
projects to provide surplus water for export in the 4th, 5th and 6th years of drought.


In May of 2013 the S.P. and CVP again claimed a need to preserve cold water in storage
for fish. They requested and were allowed by the SWRCB to reduce outflow so as to exceed the
western and interior Delta agricultural water quality objectives to save such cold water in storage. 
They did not suggest and did not reduce export pumping which would have had the same effect
as reducing outflow.
 


In 2014 the 3rd year of drought, the SWRCB issued curtailment notices to post 1914
water right holders in the areas of origin and reduced exports due to the lack of water.


In the 4th year of drought the SWRCB curtailed post 1914 and some pre-1914 water
rights and reduced exports due to lack of water.


Six year droughts can be expected and even longer droughts are possible. The historic
occurrence of multi-year droughts was examined in a DWR study of tree rings. Exhibit 13 is
Table 3 from such study.







The State Water Project Delivery Reliability Report 2013 shows a long-term (10 year
period) average Table A delivery as 2,266,000 acre feet per year; a long-term average (1921-
2003) as 2,400,000 acre feet per year; a single dry year (1977) as 453,000 acre feet and a 6-year
drought (1987-1992) as 1,055,000 acre feet per year. These figures can be contrasted to the
Maximum Possible S.P. Table A Delivery of 4,172,000 acre feet per year. See Exhibit 15
excerpts from S.P. Delivery Reliability Report 2013.


"§ 1502.14 Alternatives including the proposed action.


This Section is the heart of the environmental impact statement. Based on the
information and analysis presented in the sections on the Affected Environment
(§ 1502.15) and the Environmental Consequences (§ 1502.16), it should present
the environmental impacts of the proposal and the alternatives in comparative
form, thus sharply defining the issues and providing a clear basis for choice
among options by the decision maker and the public. In this section agencies
shall:


(a) Rigorously explore and objectively evaluate all reasonable alternatives, 
and for alternatives which were eliminated from detailed study, briefly 
discuss the reasons for their having been eliminated.


(b) Devote substantial treatment to each alternative considered in detail 
including the proposed action so that reviewers may evaluate their 


comparative merits.


© Include reasonable alternatives not within the ' jurisdiction of the lead 
agency.


(d) Include the alternative of no action.


(e) Identify the agency's preferred alternative or alternatives, if one or more 
exists, in the draft statement and identify such alternative in the final 
statement unless another law prohibits the expression of such a preference.


(f) Include appropriate mitigation measures not already included in the 
proposed action or alternatives." (Emphasis added.)


An alternative which requires that the S.P. and CVP be operated in accordance with
current law is a reasonable alternative which must be rigorously and objectively evaluated. The
Proposed Project clearly ignores the law establishing the priorities for meeting needs within the
Delta and other areas of origin including the needs of fish and wildlife.


The ability of the S.P. and CVP to deliver “full contract amounts” never existed and thus
could not be restored or protected.  The words “up to” conceivably should cover a range from







zero deliveries to a high of what can be supported with full compliance with State and federal
law and hydrologic conditions. The projects have not been able to meet even the D 1641
requirements.


Although obviously not intended by DWR in controlling the preparation of the DEIR, a
range of reasonable alternatives must be considered including substantially reduced and at times
no exports from the Delta.  The upper range is of course limited by law and hydrology. An
impartial evaluation is needed to determine the true capability of the export projects to provide
surplus water for export while meeting D-1641 over a drought comparable to the 1928/29
through 1933/34 drought, while at the same time meeting listed species requirements, senior
water rights, salinity control and providing an adequate supply to serve the needs in the Delta and
other areas of origin.  


THE CEQA ANALYSIS SHOULD INCLUDE AN EXAMINATION OF SILTATION
TRENDS IN THE DELTA.


As referenced above, recent channel surveys and other anecdotal evidence indicate that in
the southern Delta channel capacities are decreasing.  Large areas of the San Joaquin River,
Middle River, Old River, Doughty Cut and Salmon Slough have lost significant channel capacity
due to siltation.  After each of the most recent high flows years, degradation of channel capacity
has increased.  This appears to be a trend such that rather than the high flow year’s flows flushing
siltation farther downstream or out to the Bay, siltation now increases every year.  Estimating the
degree of degradation will allow needed modeling to predict how internal Delta flows may be
affected and thus how the proposed project might exacerbate any problems.


OTHER REASONABLE ALTERNATIVES MUST BE CONSIDERED.


The NOP suggest a very limited set of alternatives.  Such limitations are contrary to
CEQA and contrary to the public interest.  Alternatives that should be considered include an
armored pathway through the Delta which allow prompt restoration of legal exports after a
catastrophic earthquake event; alternate routes for any tunnel which avoid use of the already
insufficient Delta roads, highways and waterways; a decrease in exports with other sources to
supplement export needs; the San Joaquin Valley Blueprint suggested under channel diversion
points; and the Delta Corridors proposal.  All such alternatives should include actions to fully
mitigate the CVP and SWP’s adverse impacts on the San Joaquin River and the southern and
central Delta waters. 


Central Delta Water Agency and South Delta Water Agency are also submitting
additional comments and documentation for consideration in the preparation of the Delta
Conveyance environmental document.
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March 20, 2020



Ms. Karla Nemeth, Director

California Department of Water Resources 1416 9th Street

Sacramento, CA 95814



RE: Environmental Impact Report for Delta Conveyance Project



Dear Director Nemeth:



I am deeply disappointed that the State of California is not examining a potential western route for the new Delta conveyance project. This is unacceptable. I urge you to reconsider, as part of the environmental planning process.



The map released with the “Notice of Preparation of the Environmental Impact Report for the Delta Conveyance Project” shows only two proposed routes: a “central tunnel corridor” and an “eastern tunnel corridor.” Any honest planning process under the California Environmental Quality Act (CEQA) demands that state agencies evaluate all potentially feasible routes for any new Delta conveyance project and their impacts. Your CEQA process must include the western route utilizing existing conveyance infrastructure like the Sacramento Deep Water Ship Channel.



If your Department refuses to do this, then you owe Delta residents and the people of California an explanation in writing. You must explain when the decision was made to not consider the western route, by whom, and why. To my knowledge, no such explanation has been provided by the state to date. This raises serious concerns about a lack of public transparency.



Proponents of the now-defunct Twin Tunnels project also failed to seriously consider a western route. Instead, they spent more than $280 million in pursuit of a multibillion-dollar boondoggle that will never be built. Enclosed are my May 8, 2019 letter to Governor Newsom and my February 7, 2020 public comment on the “draft Water Resilience Portfolio” outlining the numerous advantages of a western route for any new Delta conveyance project.



Governor Newsom’s executive order (N-10-19) issued on April 29, 2019, directed state agencies to reassess both the 2016 California Water Plan and “current planning to modernize conveyance through the Bay-Delta with a single new tunnel project.” I do not see how your Department can fulfill that gubernatorial directive without at least considering a western route as you prepare the environmental impact report for the Delta conveyance project.
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Significant feasibility and scoping work for the western option has already been completed in the Department’s November 2009 conceptual engineering report, as part of the state’s then-Delta Habitat Conservation and Conveyance Program, and the analysis for the Bay-Delta Program (CALFED) in October 1997.



Any effort to modernize the Delta water system as directed in the Governor’s executive order must include an honest and complete study of the western conveyance route. Again, I urge you to fully consider the western option and analyze its pros and cons relative to the “central tunnel corridor” and “eastern tunnel corridor” proposals in any final environmental impact report.



Please do not hesitate to contact me to discuss these matters further. I submit this letter as part of the public scoping period for the Department’s environmental planning process for the proposed Delta conveyance project. Thank you for your consideration.



[image: ]Sincerely,









JOHN GARAMENDI Member of Congress

















































CC:	The Honorable Gavin Newsom, Governor of California Secretary Wade Crowfoot, California Natural Resources Agency





Page 2 of 2

[image: ]













February 7, 2020



Secretary Wade Crowfoot

California Natural Resources Agency



Secretary Jared Blumenfeld

California Environmental Protection Agency



Secretary Karen Ross

California Department of Food and Agriculture



Dear Secretaries Crowfoot, Blumenfeld, and Ross:



I welcome this opportunity to formally comment on the draft Water Resilience Portfolio developed pursuant to Governor Newsom’s executive order (N-10-19). As a former state legislator, Deputy Secretary of the Interior during the Clinton Administration, and Lieutenant Governor, I am very pleased to see the state refocus on meeting California’s long-term water needs. 

. . . .



Delta Conveyance:



I am pleased that the draft Water Resilience Portfolio reaffirmed the Governor’s commitment to abandon the Twin Tunnels (WaterFix) project and consider alternatives. Unfortunately, the planning and scoping process for the now-defunct Twin Tunnels failed to adequately consider a western route and instead focusing solely on the eastern alignment for the tunnels. On May 9, 2019, I wrote to Governor Newsom urging him to consider a smaller conveyance project along the westside of the Delta. In the letter, I outlined the following:



Utilize the Port of West Sacramento and the Deep Water Ship Channel as the first segment of the western conveyance facility, by installing a fish screen and low-head pump at the existing lock on the Sacramento River and allow water to flow into the port and channel.
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Build a lock at the southern end of the Ship Channel 25 miles south near Rio Vista to separate the Sacramento River water in the channel from the water and species in the Delta, thereby safeguarding smelt or other endangered fish from entrainment in the pump located north of the lock. This ship lock would also provide passage for ships transiting to the Port of West Sacramento.



Construct a pressurized pipeline, sized between 3,000 to 4,000 cubic feet per second (CFS), from the pump north of the ship lock to carry water to three new reservoirs (Bacon Island, Holland Tract, and Webb Tract) in the central Delta, which are already owned by the Metropolitan Water District of Southern California and could be permitted for water storage. These islands are strategically lined up to provide direct access to the pumps for the Central Valley and State Water Projects near Tracy. An alternative is to locate the pipeline along the eastside of the Old River channel to the Tracy pumps.



[bookmark: _GoBack]Locating the conveyance facility on the west side of the Delta and using existing conveyance, wherever possible, may prove to be less expensive and certainly would avoid the eastern alignment’s damaging impacts on historic communities, the fragile Delta ecosystem, and productive agricultural land. The western alignment would result in less land subsidence and flood risk.



Any effort to modernize the Delta water system must include an honest and complete study of the western conveyance route. Attention must be paid to the November 2009 conceptual engineering report completed for the Department of Water Resources on the western isolated conveyance facility. This 2009 report was part of the state’s Delta Habitat Conservation and Conveyance Program. As noted in the report, an analysis for a proposed conveyance project along the western perimeter of the Delta utilizing the Sacramento Deep Water Ship Channel was also completed in October 1997 for the Bay-Delta Program (CALFED) and found to be viable.



The eastside canal option contemplated in these state documents was the infamous “Peripheral Canal,” which was soundly rejected by California voters in a 1982 ballot referendum (Proposition 9). In subsequent years, the open canal and eastside route became the extraordinarily expensive Twin Tunnels (WaterFix) project.



Proponents of the now-defunct Twin Tunnels failed to seriously consider a westside route, instead spending more than $280 million in pursuit of a multibillion-dollar boondoggle that will never be built. This money could have funded much-needed upgrades and repairs to key Delta levees that provide the channel through which water flows to the Tracy pumps for the Central Valley and State Water Projects. 
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The existing water supply system and every proposed alternative depend upon these levees and channels for most of the water pumped from the Delta estuary. These key Delta levees must be maintained.



As you finalize the Water Resilience Portfolio, I urge you to carefully consider an alternative route along the westside of the Delta as detailed on pages 7-14 of my enclosed “Little Sip, Big Gulp: A Water Plan for All of California.” Much of the feasibility and scoping work for this western option has already been done for you by the state in the Much of the feasibility and scoping work for this western option has already been done for you by the state in the aforementioned documents and analyses. 



I stand ready to work with you to advance a westside route that meets our state’s future water needs and safeguards the Delta.



Sincerely,

[image: ]

JOHN GARAMENDI Member of Congress 



CC: Director Karla Nemeth, California Department of Water Resources









Congressman John Garamendi (D-CA)	
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Topic: Delta Conveyance Project/Scoping Comments	

Submitted By: David Abelson, Environmental Law Attorney

Submitted via Email To: DWR (Dept. of Water Resources) 

DeltaConveyanceScoping@water.ca.gov



Email cc : Karla Nemeth, Director, Ca. Dept. of Water Resources

Email cc: Wade Crowfoot, Secretary, Natural Resources Agency





Re: DCP Scoping Comments – West-Side Alternative



These comments are submitted pursuant to the Notice of Preparation (NOP) of an Environmental Impact Report (EIR) for the Delta Conveyance Project (DCP), issued by the California Department of Water Resources (DWR) on January 15, 2020, as modified by the March 17th “Update” extending the comment period to April 17, 2020. 



I. The CEQA Scoping Process and Alternatives Mandate



The California Environmental Quality Act (CEQA) requires project proponents to consider “a reasonable range of potentially feasible alternatives that will foster informed decision making and public participation.” In the “Alternatives” section of its NOP, DWR states that “the scoping process [for the DCP] will inform the preliminary locations, corridors, capacities and operations of new conveyance facilities to be evaluated in the EIR.” The department also says that it will “make its final choice of potentially feasible alternatives to include in the Draft EIR after receipt of scoping comments.” (See NOP at p. 9) 



In accordance with these statements, and the legal requirements pertaining to alternatives, it is imperative that DWR include in its Draft EIR an assessment of potentially feasible “west-side” or “western route” locations and corridors, specifically the “Fremont Weir/Yolo Bypass Alternative,” described herein.



II. Current Delta Conveyance Problems and DWR’s Proposed “East-Side” Solution



A. Current Delta Conveyance Problems



The primary goal of the proposed DCP is to ensure that a reliable supply of high-quality fresh water is available for export to existing end-user south of the Sacramento/San Joaquin Delta (delta). These exports provide water needed for irrigated agriculture, drinking water for millions of Californians, and numerous other beneficial uses. 



To achieve this goal, the DCP seeks to address a number of serious problems caused by the existing “through-delta” water conveyance system. Two of the most pressing problems are: (1) water supply risks associated with mandated south-delta pumping restrictions that are required by law to protect threatened or endangered species (e.g. delta smelt and pacific salmon); and (2) water quality risks associated with potential salinity intrusion caused by weak levees, rising sea levels and/or regional earthquakes.   



B. The Proposed “East-Side” Solution 



Like numerous other proposals before it, the DCP seeks to address the twin concerns about water quality and water quantity by constructing an isolated conveyance system that skirts through or around the east-side of the Delta and then connects to the export facilities located near Tracy. As currently proposed the DCP would consist of up to three water diversion intakes and a single large conveyance tunnel sized to transport up to 7,000 cfs of water. 



The proposed intakes and entrance to the tunnel would be located on the Sacramento River, up-stream from the central delta, near the north delta town of Hood. The tunnel would extend for approximately 40 miles to the south, conveying water beneath farmlands and small communities lying east of the delta. The tunnel would terminate at the existing water export facilities located near the south delta city of Tracy.



By removing and isolating the water transport system from the delta itself, the east-side project seeks to obtain a more reliable quantity of water for export. To achieve this goal, the proposed relocation may reduce some of the on-going damage to endangered fish specifies now caused by the existing pumps that are withdrawing large amounts of water directly from the south delta. 



In addition, by removing the water transfer system from the delta itself, the DCP seeks to reduce the risks to water quality now posed by a combination of weak levees, rising sea levels and a large regional earthquake. Constructing an isolated conveyance tunnel deep underground may be one way to address such water quality concerns, but it is certainly not the only way.



III. Building A Better Mousetrap: The West-Side/Yolo Causeway Alternative



A. Introduction 



Question: What should DWR do if it receives thoughtful scoping comments that identify one or more “potentially feasible” west-side alternatives to the proposed tunnel project, particularly if such alternatives could (1) achieve the twin goals of better water quality and more reliable water quantity; (2) provide far greater environmental benefits; and (3) cause far fewer adverse environmental and social impacts? 



Answer: To comply with CEQA’s scoping and alternatives requirements, DWR should place such potentially feasible west-side alternatives into its draft EIR, thereby providing a meaningful opportunity for the thorough and thoughtful review needed to “foster informed decision making and public participation.”



B. The Proposed West-Side “Fremont Weir/Yolo Bypass” Alternative



These scoping comments request that DWR broaden the scope of its EIR to include a west-side “Fremont Weir/Yolo Bypass Alternative,” as presented in further detail below.



1. Initial Assumptions and Goals



Before describing the west-side Fremont Weir/Yolo Bypass (FW/YB) alternative, it is important to emphasize that this proposal is not intended to answer the imponderably complex question of “how much fresh water can or should be diverted from one watershed to another?” 



Rather, this west-side alternative accepts the fact that some amount of water has been and will continue to be transferred from the Sacramento River watershed to regions south of delta. Thus, the relevant question becomes “how can such water transfers be accomplished in the most natural and least destructive way possible?”



2. Proposing Yet Another Highly-Engineered Concrete Channel Is Not The Right Answer



It’s been well over half a century since voters first approved the sale of bonds to build the State Water Project (1960). For the past six decades, water planners and engineers have proposed to build various types of physical structures designed to move fresh water from the Sacramento River in the north, through and/or around the Delta, and on to various destinations south of there. 



These physical structures have gone by many different names, including the “Delta Transfer Facility,” the “Peripheral Canal,” the “Cal/Fed Project,” the “Bay Conservation and Development Project (BDCP),” the “Water Fix,” the “Twin Tunnels,” and now the “Delta Conveyance Project (DCP).” 



What all of these proposals have in common is one important characteristic -- they each rely primarily on brick and mortar structures designed and engineered to mechanistically isolate, divert and then transfer Sacramento River water from its natural channels to other locations outside of the watershed.

 

It has been said that the very definition of “insanity” is doing the same thing over and over again, and expecting a different result. So what does DWR have to lose by seriously considering a very different kind of approach to the problem? Absolutely nothing! So please read on with an open mind.



C. The Yolo Bypass -- An Outstanding Alternative Hiding In Plain Site



The west-side Fremont Weir/Yolo Bypass alternative asks everyone to step back from the mechanical engineering approach to solving the delta protection/water export conundrum. Remember, regardless of its various names, these mechanical engineering approaches have produced absolutely no positive results for more than half a century. 



Instead, try to envision what might happen if a natural river system were allowed to accomplish most of work needed to provide (1) a reliable quantity and quality of fresh water for export; (2) a return of the lower Sacramento Valley watershed to its more natural state; and (3) substantial mitigation for any significant adverse impacts that remain. 



1. Description of the West-Side Project’s Key Features



To achieve the water quality and quantity goals listed above, the west-side alternative would allow fresh water to flow naturally into and downstream through the Yolo Bypass, commencing at the Fremont Weir (near Knight’s Landing) and exiting through an appropriately sized “toe drain” or “glory hole” (located near Rio Vista.) From there, the authorized amount of fresh water would be transferred southeast to the export facilities located near Tracy, via a relatively short tunnel and/or other conveyance structure. Here are the key features of this alternative:



(a) Multiple Points of Entry



Water intended for export would flow into the Yolo Bypass from multiple points of entry, beginning at the Fremont Weir and/or the Sacramento Bypass Wildlife Area, and perhaps including other downstream points of entry such as the Deep Water Ship Channel near West Sacramento. 



[image: ]

The Sacramento Weir Releasing Flood Waters Into The Yolo Bypass 

(February 2017)



There are numerous potential benefits from such multiple points of entry, including the following:



(i) Greater Operational Flexibility - First, multiple points of entry located far apart from each other, allow for much greater operational flexibility regarding when, where and how water enters the Bypass at any given location. Such operational flexibility will provide important environmental benefits, such as providing more options for ongoing salmonid restoration efforts.



[image: ]

 



[Please see this 2019 Video about the Fremont Weir Adult Fish Passage Project]

https://www.youtube.com/watch?v=WtEpdaE8HMY&feature=youtu.be&t=54



(ii) Better Water Quality Assurances - Enhanced water quality assurances are yet another major benefit of these upstream entry points. Two of the three locations are situated well above the urban and industrial development in Sacramento. Thus, there is little or no chance of these water supplies becoming directly contaminated by toxic waste, untreated sewage, or other dangerous discharges cause by a catastrophic urban event downstream (e.g. an industrial plant explosion, an inoperable sewage system, etc.)

 

In addition, any adverse water quality impacts caused by poisonous discharges entering the Sacramento River below the upper two weirs, but above the third point of entry to the Bypass (e.g. the Deep Water Ship Channel), could be mitigated by simply closing-off the third entry point, thereby preventing the contaminated water from damaging the water quality of the other two fresh water sources.

 

Finally, even water contamination occurring below the third point of entry would not degrade the other two sources of clean water, because these other sources would no longer be forced to commingle with the degraded water at a single point of export, such as the DCP’s proposed tunnel near Hood. 



(iii) Safer Spawning Locations for Delta Smelt - Third, all of these proposed points of entry are located far enough upstream to eliminate any possible danger to smelt attempting to spawn in the north delta, where the DCP now proposes to install three large water diversion intakes.


(b) A Natural Riverine Transport Corridor 



Upon entering the Yolo Bypass, water will be transported south via a natural, surface-level riverine corridor, propelled by gravity. As proposed, the water passing downstream along this surface corridor would not be hidden in a deeply buried underground tunnel, nor would it be confined to a man-made concrete canal or engineered “straight jacket” of narrow levees. Rather, it would be allowed to carve out a natural meandering streambed all the way down to the point of export near Rio Vista. This has numerous benefits, including the following:



(i) Elimination of Virtually All Significant Adverse Impacts On The East-Side:



The DCP proposes to build an enormous 40 mile tunnel along the east-side of the Sacramento River. The significant adverse environmental, social and economic impacts of this project on the small delta communities and rich farmlands located near this east-side corridor are incalculable. Moreover it is virtually certain that many of these adverse impacts cannot be mitigated to the level of insignificance, as required by CEQA. 



However, virtually all of these significant adverse impacts will be eliminated if the location of the water transport system is removed entirely from the east-side corridor and relocated to the west-side Yolo Bypass corridor instead. 



(ii) The Potential for Significant Environmental Enhancements and Restoration: 



Since the gold rush in 1849, California has lost more than 90% of its natural wetlands and native riparian habitat. The proposed alternative of a west-side surface river transport system through the Yolo Bypass will cause little, if any, additional harm to the natural environment. To the contrary, this natural riverine system will significantly aid in restoring much of the riparian habitat that existed in the floodplain before the Sacramento River was narrowly channelized in the late 19th century (to scour out hydraulic mine tailings.)

  

(iii) A Substantial Reduction in Total Project Costs and Construction Delays



By relocating the DCP from the east-side corridor to the west-side corridor, and by relying more on a gravity-driven surface transport system rather than a concrete tunnel from beginning to end, the total capital and operational costs of this project should drop substantially. 



Why are these costs likely to drop? Here are four obvious reasons: (1) the capital costs of three large diversion intakes and related fish screens would be eliminated; (2) the capital costs of a much longer concrete tunnel will be reduced; (3) the operation and maintenance costs for a far smaller and simpler project will be lessened; (4) the extensive delays resulting from massive east-side community opposition and protracted litigation will be reduced; and (5) the probability of ultimately prevailing in the courts will be enhanced.

 



(c) Extraction Options At The Southern End of The Bypass 



Water flowing down the Yolo Bypass is currently drained through a southern riparian channel known quite simply as the “Toe Drain.” This is one way to extract water from the Bypass for transfer to the export facilities near Tracy. 



Another stationary export option might be a so-called “glory hole,” such as the one in operation at Lake Berryessa. Located near the Monticello dam, this spillway consists of a single, vertical, bell-shaped extraction portal that drops water 200 feet straight down, for release into Putah Creek at the base of the dam. The pipe has an intake diameter of 72 feet, which shrinks down to about 28 feet at its base. This spillway has a maximum capacity of 48,000 cfs, and operates whenever there is excess water in the reservoir. Below is a photo of the drain in operation following heavy rains that occurred in February 2017.



[image: ]

The “Glory Hole” at Lake Berryessa, February 2017



[bookmark: _GoBack](i) Environmental Benefits: Removing fresh water supplies from the Bypass via this kind of gravity-driven downward draining device would eliminate the need for massive lateral drain intakes, which can cause extensive damage to aquatic eco-systems through entrainment and impingement of food-chain organisms and native fish. 



(ii) Economic Benefits: The capital costs of three large lateral intakes would be eliminated, along with the operational and maintenance costs of such intakes. In addition, electricity could actually be generated at the export site, helping to offset any costs associated with pumping the water to its final destination, described below. 






(d) A Transport System To Convey The Water to Export Facilities Near Tracy 



The last leg of the journey is a transport system that can move water to the export facilities near Tracy. This transport process can be accomplished in several different ways, including pressurized pipes and/or a relatively short tunnel structure underneath the delta.



IV. Conclusion



Any effort to modernize the Delta water system, as directed in the Governor Newsom’s executive order, must include an honest and complete study of the west-side conveyance corridor. Consistent with the requirements of CEQA, I urge you to thoroughly evaluate the pros and cons of one or more west-side alternatives in both the draft and final environmental impact reports for the DCP. Thank you.



David F. Abelson   



David F. Abelson, Environmental Law Attorney, Retired

Past Executive Director of the Planning & Conservation League



See Also:



1. Congressman John Garamendi’s West-Side Scoping Letters (dated 3-20-20 and 2-15-20): Attached. 



2. Congressman John Garamendi’s Public DCP Scoping Statement (dated 3-20-20): Link

https://garamendi.house.gov/media/press-releases/garamendi-urges-california-consider-western-route-delta-conveyance



3. Rep. Garamendi’s West-Side Route Plan (“Water Plan for All of California,” pp.7-10, 2015): Link  https://garamendi.house.gov/sites/garamendi.house.gov/files/Little%20Sip%20Version%208_compressed.pdf
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San Luis & Delta-Mendota Water Authority 


     


P.O. Box 2157 
Los Banos, CA 93635 
Phone: (209) 826-9696 
Fax: (209) 826-9698 


 
April 17, 2020 
 
VIA E-MAIL AND U.S. MAIL 
 
Delta Conveyance Scoping Comments 
Attn: Renee Rodriguez, Department of Water Resources 
P.O. Box 942836 
Sacramento, CA 94236 
E-Mail: DeltaConveyanceScoping@water.ca.gov  
 
Re: Notice of Preparation of Environmental Impact Report for the Delta Conveyance Project 
 
Dear Ms. Rodriguez: 
 
The San Luis & Delta-Mendota Water Authority (“Water Authority”) appreciates the opportunity 
to provide comments in response to the Notice of Preparation (“NOP”) of Environmental Impact 
Report (“EIR”) for the Delta Conveyance Project (“Project”). The Water Authority is a joint powers 
authority that is comprised of 28 member agencies, 25 of which contract with the United States 
Department of the Interior, Bureau of Reclamation (“Reclamation”), for the delivery of water 
from the federal Central Valley Project (“CVP”).  
 
Most of the Water Authority’s member agencies depend upon the CVP as their principal source 
of water. The Water Authority’s member agencies provide CVP water for diverse uses throughout 
San Joaquin, Stanislaus, Merced, Fresno, Kings, San Benito, and Santa Clara Counties. Its member 
agencies supply water to meet the needs of approximately 1.2 million acres of farmland, 
approximately 2 million California residents, and millions of waterfowl that depend upon nearly 
200,000 acres of managed wetlands. In terms of water, the Water Authority’s members have 
contractual entitlements for approximately 3.3 million acre-feet of water per year, including 
approximately 2.8 million acre-feet for agriculture, approximately 150-200,000 acre-feet for 
municipal and industrial uses, and approximately 350,000 acre-feet for wildlife refuges. 
 
Most of the water supplied to the Water Authority’s member agencies is pumped from the 
Sacramento-San Joaquin Rivers Delta (“Delta”) through the C.W. “Bill” Jones Pumping Plant. The 
members of the Water Authority depend on water conveyed through and then pumped from the 
Delta for their CVP supply, and therefore have an interest in any activities, regulations, or projects 
that may affect the Delta. 
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There is an obvious potential for the proposed Delta Conveyance Project to affect the Delta and 
operations of the CVP. It is therefore imperative that the environmental analysis of the proposed 
Project be accurate and thorough, notwithstanding the challenges associated with analyzing the 
impacts of the Project when its full scope has not been finalized. The Water Authority is hopeful 
that the following comments can assist the Department of Water Resources (“DWR”) in preparing 
the EIR for the Project in compliance with the California Environmental Quality Act, Public 
Resources Code section 21000 et seq. (“CEQA”). Our specific comments in response to the NOP 
are below. 
 
1. Proposed Delta Conveyance Project Description 
 
Purpose and Project Objectives 
 
The Water Authority supports the Proposed Project objectives, including (1) addressing 
anticipated sea level rise and reasonably foreseeable consequences of climate change and 
variable hydrology, (2) minimizing reduction of south-of-Delta water deliveries resulting from 
natural disasters, (3) protecting the ability of south-of-Delta water deliveries to CVP and SWP 
contractors consistent with legal and contractual requirements, and (4) providing operational 
flexibility to improve aquatic conditions in the Delta and improve the reliability of water supply 
deliveries to Water Authority member agencies.  
 
2. Project Area 
 
The operations of the Proposed Project have significant potential to influence the reliability of 
water supply deliveries from the CVP to Water Authority member agencies. The description of 
the Project Area in the NOP indicates that “potentially, South-of-Delta CVP Service Areas” will be 
included. The Proposed Project could cause impacts within Water Authority member agency 
service areas and therefore those areas must be (as opposed to “potentially”) included within 
the Project Area.  
 
3. Alternatives 
 
The EIR must include the operations reflected in the February 19, 2020, Record of Decision issued 
by Reclamation for the long-term operation of the Central Valley Project and State Water Project. 
 
Additionally, because the Water Authority’s member agencies receive supplies from the 
CVP, we request that DWR evaluate the full range of conveyance alternatives that meet the 
Proposed Project objectives, including cost-effective tunnel sizes and operations up to a 
7,500 cfs capacity, single-tunnel alternative, canal options, and full involvement of the CVP.  
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4. Potential Environmental Effects 
 
The Water Authority requests that DWR analyze the impacts of the proposed project on (1) 
the operations of Jones Pumping Plant and (2) the storage levels in San Luis Reservoir. 
 
Water Authority member agencies are reliant on the operations of Jones Pumping Plant to 
provide water supplies for communities, ecosystems, and the economic activity within their 
respective service areas. The Proposed Project could impact coordinated operations of the 
Central Valley Project and State Water Project, including the operations of Jones Pumping 
Plant, and have environmental effects on the CVP service area. The environmental effects of 
the Proposed Project on the CVP service area, including the service area of Water Authority 
member agencies, must be analyzed and mitigated. 
 
Reclamation is currently considering a project to address the San Luis Reservoir low point 
issue that negatively impacts Authority member agencies CVP supplies in dry years and the 
Proposed Project is likely to have impacts on San Luis Reservoir storage levels. When San 
Luis Reservoir is drawn down too low, the reliability and water quality of deliveries to the 
CVP San Felipe Division are adversely affected. Deliveries to the San Felipe Division may be 
severely or completely interrupted when storage levels are drawn down below 300,000 af. 
While Reclamation and the State are actively working on a long-term solution to the low 
point problem, we request that the EIR provide a detailed description of the existing San Luis 
Reservoir low point issue, and operational protocols designed to minimize low point 
conditions. The EIR should also provide analysis and detail on the impacts of the action 
alternatives on storage levels, and on Authority member agency water supplies due to low 
point and other foreseeable conditions in San Luis Reservoir, including implications of the 
operations of the Proposed Project on the federal-state share of storage in San Luis Reservoir 
taking into account the Coordinated Operation Agreement. 
 
5. Additional Background Information 
 
The Water Authority appreciates the provision of additional background information in the 
NOP.  Specifically, we appreciate the NOP’s acknowledgment that “the proposed project has 
been informed by past efforts  . . . including those undertaken through the Bay Delta 
Conservation Plan (BDCP)/California WaterFix.”  We understand that the current planning effort 
will use information gleaned through previous planning efforts, and look forward to a clear and 
common understanding of the relationship between the various planning efforts.  
  
Conclusion 
 
Thank you for this opportunity to submit these comments. The Water Authority is hopeful that 
DWR will prepare a EIR that informs the public and decision makers and looks forward to 
reviewing the EIR once it is completed.   
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The Water Authority requests that it be added to the notification and distribution lists for all 
Project CEQA notices, public meeting notices, and public hearing notices as permitted under 
CEQA and the Ralph M. Brown Act. Please direct all such notices to Scott Petersen, Water Policy 
Director, at scott.petersen@sldmwa.org or via mail at the mailing address above.  
 


Regards, 
 


 
 


Federico Barajas, Executive Director 
San Luis & Delta-Mendota Water Authority 
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926 Diablo Avenue 
Suite A-180 


Novato, CA  94947 
 


Tel:   415-892-6149 
info@Sol-Agra.com  


 


Via Email Only:  DeltaConveyanceScoping@water.ca.gov.  


April 17, 2020 


Delta Conveyance Project (“DCP”) EIR Scoping Comment Letter 
Subj: SolAgra Water Solution (“SWS”) a viable alternative to DCP 


The SolAgra Water Solution is a viable alternative to the Delta Conveyance Project.  
SWS evaluation under NEPA and CEQA, as well as the Clean Water Act is required. 


SolAgra has previously submitted details of the SolAgra Water Solution as a viable 
alternative to the BDCP and the CWF.  Both of those projects failed and have been 
abandoned, but in both cases the analysis of alternatives that would meet water supply 
needs without damaging the Delta environment and communities was NOT included in 
the environmental review as required by law. Our July 29, 2014 comment letter provided 
a detailed discussion of the legal requirements to consider alternatives including the 
SolAgra Water Solution, but all alternative solutions that proposed intakes in the west 
Delta were summarily dismissed without further analysis or consideration.  All of the 
comments made in our comment letter continue to apply in the context of the new Delta 
Conveyance Project EIR.  It was a legal error for the CWF RDEIR/S to omit 
consideration of the SolAgra Water Solution. 


An additional basis for consideration of the SolAgra Water Solution is for purposes of 
determining the Least Environmentally Damaging Practicable Alternative (“LEDPA”).  
(See 33 U.S.C. § 1344(b)(1).)  USACE regulations provide, “[N]o discharge of dredged 
or fill material shall be permitted if there is a practicable alternative to the proposed 
discharge which would have less adverse impact on the aquatic ecosystem.” (40 C.F.R. 
§ 230.10(a).)  USACE regulations specifically require the applicant to identify possible 
practicable alternatives especially including those alternatives that do not involve the 
discharge of fill material. (40 C.F.R. § 230.10(a)(i).)  The SWS does NOT involve 
discharge of fill materials. 


The project purpose and need of DCP can be met by the SolAgra Water Solution.  In 
particular, diversions from the Delta under the SolAgra Water Solution can occur in a 
manner that “minimizes or avoids adverse effects to listed species, and allows for the 
protection, restoration and enhancement of aquatic, riparian and associated terrestrial 
natural communities and ecosystems.”  Due to the location of the SolAgra intakes on 
Sherman Island in the western Delta, diversions can also “[r]estore and protect the 
ability of the SWP and CVP to deliver up to full contract amounts when hydrologic 
conditions result in the availability of sufficient water.” Even in the case of insufficient 
available water quantities, as California has experienced during the most recent five 
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year drought, the SolAgra Water Solution would augment the available water supply by 
providing an additional 1 Million Acre-Feet/ year (“MAF”) of newly created water via a 
brackish water desalination plant on Sherman Island.  Using state-of-the-art 
desalination technologies, this water supply would be drought proof and would be 
immune to droughts and projected sea level rise. 


The SWS project would include rebuilding and raising the height of the Sherman Island 
levees to harden and protect the new infrastructure from the effects of sea level rise.  
The desalination plant would be constructed on approximately 100 acres of elevated 
pad (built from tunnel material mined as part of this project) that would additionally 
protect the plant from future sea level rise.  The solar power plant that will provide 
renewable energy to operate the desalination and pumping plants will be built with 
elevated solar arrays using SolAgra Farming® - a patented technology protected by 
U.S. Patent Number 10,615,738 and other patents pending.  


The SolAgra Water Solution is a practicable alternative that would have a less adverse 
effect on the aquatic ecosystem than the currently proposed DCP. In particular, the 
SWS requires only one 19-mile long mile tunnel instead of a 38.5-mile long tunnel, 
PLUS the SolAgra tunnel would have a 28-foot diameter, appreciably smaller than the 
40-foot diameter tunnel proposed in the DCP.  Moreover, since the SolAgra tunnel 
would run primarily south of the Delta from Sherman Island to the SWP facilities at 
Bethany Reservoir, NO WATERS OF THE UNITED STATES/ WETLAND fill would be 
necessary.  DCP proposes more than 15 million cubic yards of tunnel excavation/ fill 
material to be deposited in pristine areas of the Delta, the SolAgra Water Solution would 
deposit less than 1.5 million cubic yards of fill material, and this material would all be 
deposited on Sherman Island to improve levees and to build an elevated pad for the 
desalination plant.  Any additional material would be deposited in areas that are 
currently upland grazing areas (not wetlands).  This fill material would be beneficial to 
the environment by increasing levee height and stability and by offsetting the land 
subsidence that has occurred on Sherman Island over many years.  When graded and 
compacted, the fill area that is not beneath the desalination plant can be seeded and 
returned to grazing with no impact to the environment.  The SWS produces less than 
10% the amount of fill material (tunnel boring spoils) as the DCP.  The SWS tunnel path 
uses existing easements and rights of way beneath existing state highways (SR-160 & 
SR-4) so that no private lands must be purchased or “taken” by eminent domain. Due to 
the location of the SolAgra tunnel, approximately 50% of the material removed from the 
tunnel will be rock that is sourced from beneath the foothills of Mt. Diablo.  This rock will 
be used to rebuild Sherman Island levees and to build the fish-screening permeable 
levee sections that allow fresh and brackish water to be brought onto Sherman for 
processing and desalination. 


The total tunnel length proposed in the DCP is more than 38.5 miles.  This is twice the 
length of the SolAgra tunnel shown in the attached SolAgra Exhibit 2.  The SolAgra plan 
would be constructed near existing high capacity powerlines and ultimately be powered 
in large part by a SolAgra Solar Power plant that can be built on existing grazing land on 
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Sherman Island.  Thus, the upcoming LEDPA determination that will occur with the 
USACE review provides an additional basis for full consideration of the SolAgra Water 
Solution. 


SolAgra Corporation has a better alternative and requests that it be heard and 
given serious consideration.  The SWS is a reasonable and superior alternative to 
the DCP.  Law requires that it be fully and fairly evaluated. 


A description of the SWS was previously submitted as a superior alternative to the 
many potential project configurations considered in the BDCP’s Draft EIR/EIS.  As 
explained in our prior communiques, the SWS is designed to better accomplish the 
tasks for which the BDCP/CWF and the now rebranded “Delta Conveyance Project”, 
was designed.   


State and federal endangered species acts and environmental review statutes require 
that every project must fully consider alternatives to minimize take of endangered 
species and investigate means to avoid significant environmental impacts. The SWS 
accomplishes these tasks without the un-mitigatable economic, environmental and 
social impacts of the DCP.  


The DCP tunnel plan to divert up to 6,000 cfs of freshwater from the upper 
Sacramento River at Clarksburg would produce unacceptable water quality in the 
lower Sacramento River. This plan also increases salinity downstream of the 
Clarksburg intakes thus violating basic clean water requirements by moving X2 
upstream.  This was confirmed in the letter by the U.S. Environmental Protection 
Agency during the environmental processing for the BDCP.  The DCP’s impacts to fish 
in the northern Delta are one of the main reasons that the former BDCP project could 
not be permitted as a 50-year conservation plan, and it was ultimately abandoned and 
replaced by the California Water Fix which also failed and was later abandoned.   


Water from SolAgra’s proposed Sherman Island water processing and desalination 
plant is NOT vulnerable to drought or projected sea level rise.  It will provide greater 
reliability to ensure more water and higher quality water than proposed by the DCP.   


The SolAgra Water Solution can be built in less time and at less cost both 
financially and environmentally.  (See attached Exhibit 2 for project specifics.) 


The water quality in the Sacramento River at Sherman Island is similar to the 
water that could be drawn at Clarksburg by the DCP.  The desalinated water 
produced by the Sherman Island Desalination Facility will be 99% pure and far 
superior to Sacramento River water.  Therefore, the blended output from the 
Sherman Island Desalination Facility will exceed the water quality that can be 
sourced by the DCP from diversion of the Sacramento River at Clarksburg. 
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1. The SWS provides a superior alternative to DCP.  The comparisons are 
undeniable. Since the beginning of construction of the State Water Project 
(“SWP”) in the 1950s, California has relied upon high risk “serial 
engineering”.  Each new engineering solution attempts to remediate the 
disastrous conditions created by the previous “solution.”  This is also the case 
with the currently proposed DCP.  The SWS will better restore Sacramento River 
flow pathways and volumes, resulting in significant benefits to native fish species 
and other wildlife in the Delta.  It will also benefit fishermen, local residents and 
farmers.  SWS would source the SWP’s entitlement through intakes on Sherman 
Island using land that is already owned by the State of California. 


2. SWS would increase the SWP’s capabilities to export water to the rest of 
California.  In fact, the SWS is the only alternative with the capability of 
generating up to 1 million acre-feet of “new” drinking water each year by 
filtering and desalinating brackish water arriving on the tides from Suisun Bay. 
The SWS provides this capability irrespective of drought conditions and 
sea level rise.  


3. SWS would employ a Public-Private partnership similar to the business structure 
that was used by our Joint Venture Partners, IDE Technologies to design and 
build the largest seawater desalination facility in the Western Hemisphere in 
Carlsbad, California – just north of San Diego. Desalinating brackish water from 
the southern tip of Sherman Island, with only 2-4% the salinity of seawater, can 
be up to 25 times more efficient and far less power intensive than desalinating 
100% seawater as is being successfully done in Carlsbad, CA today.  


The SWS would produce the same volume of water (2.4 Million AF/year) at Sherman 
Island than is currently pumped from the south Delta at the Banks Pumping Plant 
(“Banks”) during a “normal-water year”.  However, our use of desalination produces 
higher quality water than is pumped at Banks.  This very high-quality water provides 
significant benefits to the State Water Contractors that purchase water from the 
State Water Project. The water production and pumping to the SWP is accomplished 
using renewable energy. Banks currently uses 11 – 26,000 horsepower pumps to pump 
water from the Clifton Court Forebay up to Bethany Reservoir, where it enters the SWP.  
This is a vertical rise of 244 feet. The SWS would pump directly from Sherman Island to 
Bethany Reservoir using pressure created by the desalination plant to pump water to 
Bethany Reservoir, thereby bypassing Banks.  This allows the current renewable WAPA 
power used at Banks to become available for other uses while Banks is on standby, and 
it makes Banks available for a better use. 


In high-water years when water is plentiful and significant hydroelectric power is 
available to power Banks, that pumping plant would be used, as needed, to create 
surge pumping capacity that has never before existed. This accomplishes the “Big Gulp” 
aspired to in the BDCP/CWF and DCP, and it does so with renewable energy. 


• The SWS would provide this increased surge capacity.  This capacity combined 
with the prudent design and construction of additional high capacity “plumbing” 
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could move large quantities of water during the infrequent flood stages when 
reservoirs throughout the state are releasing water to avoid overtopping.  This 
“Big Gulp” flow can be used to recharge aquifers and the excess stored in Tulare 
Lake for later redistribution to the San Joaquin Valley water districts.  The needs 
of the Central Valley Project (“CVP”) can be addressed by this side of the 
equation.  This provides a complete, environmentally superior alternative to the 
DCP. 


• The SWS would be powered by renewable energy from SolAgra’s proposed 
Sherman Island Solar Power Plant.  When required, that solar power could be 
augmented by wind power from the existing nearby Rio Vista wind farms.  All 
power would be delivered via existing power corridors.  No additional easements 
or rights of way would be required.   


The SWS would create a dual-plant, interconnected water processing system on State-
owned land at Sherman Island.  Plant #1 filters and processes incoming fresh water 
from the Sacramento and San Joaquin rivers via multiple fish-screened intakes around 
Sherman Island. Plant #2 intakes brackish water through fish-screened intakes on 
Sherman Lake and Mayberry Slough and desalinates this brackish water very efficiently 
due to the low salinity (when compared to sea water). After processing, desalinated 
water from Plant 2 is blended with fresh, filtered water from Plant 1. The combining of 
fresh water with the treated and desalinated brackish water will replace the 2.4 million 
Acre-Feet/year of lower quality fresh water that is currently conveyed through the SWP 
in a “normal water year.”  The water produced at Sherman Island will be of higher 
quality than the water that is pumped from the Clifton Court Forebay in the south Delta 
via Banks because it will be processed at Sherman Island, not just screened and 
pumped.  This means the State Water Contractors that receive the water from the SWP 
will receive higher quality water than they currently receive from Banks, OR they would 
receive from the DCP tunnel.  The SWS is the ONLY alternative that processes and 
desalinates the water before supplying it to the SWP. 


• The SWS can augment the low flow of fresh river water in years of reduced river 
flow due to drought or other issues.  The output volume of the desalination plant 
can be increased to provide additional desalinated water to make up for reduced 
quantities of available fresh water caused by drought or sea level rise.   


• The separation of processing functions into two discrete, but interconnected 
plants, allows both plants to operate at peak efficiency, while still accomplishing 
the end result of producing 2.4 Million Acre-Feet/year of fresh water for the SWP 
irrespective of drought conditions.   


The new fresh water that is produced at Sherman Island will be pumped through a 
single, 28-foot ID pressure tunnel that is only 19 miles long (see Exhibit 2).  This is far 
superior to the 40-foot tunnel that is 38.5 miles long proposed by the DCP.   


Since the incoming water to Sherman Island will be fish-screened by long, low-velocity 
intakes via permeable levees as it enters the island, and it will be pressurized via the 
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filtration and desalination processes, it can completely bypass the Clifton Court Forebay 
and the Banks Pumping Plant.  It can be pumped directly to Bethany Reservoir, where it 
will begin its gravity flow into the SWP’s California Aqueduct.  


The principle objectives and benefits of intake relocation to Sherman Island as 
proposed in the SWS: 


• By placing the Banks Pumping Plant on standby, the 2.4 Million Acre-feet/year 
(“MAF”) being drawn into the Banks’ intakes would instead be permitted to once 
again flow completely through the Delta.  This would restore natural flows as they 
occurred before the State Water Project began operations in 1960.  After flowing 
completely through the Delta, 1.4 MAF is brought onto Sherman Island and 
added to 1.0 MAF of new desalinated water that is sourced from brackish water 
in Sherman Lake on the south end of Sherman Island.  The additional 1.0 MAF of 
river-flow fresh water that is not brought onto Sherman Island continues its flow 
into the San Francisco Bay/Delta Estuary (“SFBDE”).  This additional flow 
supports the retention of X2 at its historic range OR moves it further west.  This 
improves water quality in the SFBDE and facilitates the recovery of natural 
breeding and feeding grounds for aquatic species of concern. This meets the 
recommendations for increased minimum Delta outflow that the EPA; State of the 
Estuary Report; State Water Resources Control Board and many other analyses 
have clearly shown are necessary to restore the Bay-Delta and its fisheries. 


• Improves both in-Delta and export water quality, rather than improving export 
water quality at the expense of in-Delta water quality. 


• The SWS tunnel passes near Los Vaqueros reservoir which would allow a 
portion of the new high-purity water to be stored in Los Vaqueros or distributed to 
water agencies in Contra Costa County, the Cities of Antioch, Pittsburg and to 
directly serve Zone 7 (Silicon Valley water agencies). This would provide badly 
needed new water supply to supplement the Contra Costa Canal that has limited 
water intake possibilities at Mallard Slough and Rock Slough with the increase in 
salinity along the Antioch/Pittsburg waterfront.  These intakes are limited to a few 
months per year and without desalination they will become completely unusable 
with additional sea level rise that is occurring now.  


• The high elevation of Las Vaqueros would also provide the opportunity for 
pumped hydro energy storage and power production that could additionally serve 
the Sherman Island desalination plant at night. 


• Avoids significant impacts to the Sacramento Region, including North Delta 
communities, farmers, water supplies and flood control facilities.  


The SolAgra Water Solution is a viable alternative which could accomplish a greater 
task in less time and at less cost than the DCP.  


This new capability can be created by SolAgra using renewable energy, with no need to 
build additional fossil fuel power plants, nuclear plants, or to import “brown” power from 
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other states.  The SolAgra philosophy is fully consistent with groundbreaking statewide 
efforts to reduce greenhouse gas emissions. 


The power easements and water conveyance rights-of-way currently exist.  No 
additional purchases of easements or rights-of-way are required.  The State of 
California Department of Water Resources owns 8,776 acres on Sherman Island.  This 
is much more land than needed for the facilities that are proposed by the SolAgra Water 
Solution.  No additional land must be condemned or acquired.  No Delta property 
owners must be displaced or have their lives and/or farming operations temporarily or 
permanently ruined. 


The SolAgra Water Solution better restores Bay-Delta ecosystems than the alternatives 
to be studied in the DCP-EIR/S while exceeding the water quantities projected by the 
DCP with less cost, in less time and without environmental impact. This reduces or 
eliminates expensive environmental mitigation requirements.  Under the SolAgra plan, 
Sherman Island can become the center of the “California Water Solution.” 


One of the benefits attributed to the BDCP and CWF were “improved reliability through 
redundancy”.  The twin tunnels were touted as having increased reliability due to the 
redundancy of two tunnels.  The single tunnel configuration of the DCP has no such 
redundancy.  The SolAgra Water Solution has the significant benefit that the existing 
water pathways through the Delta leading to the Clifton Court Forebay and the Banks 
Pumping Plants will remain in standby awaiting “Big Gulp” opportunities, but also 
providing reliability in the event of damage to the SWS tunnel from Sherman Island to 
Bethany Reservoir. 


The SolAgra Water Solution would preserve natural river flows and maintain water 
quality in the Delta while simultaneously improving reliability of the water supply.  It 
would also minimize or completely avoid many of the significant environmental impacts 
that will be identified in the DCP - EIR/S.  The SWS is the drought-proof solution that 
has been desperately needed in California for more than 50 years.  This Plan IS the 
necessary alternative to the “serial engineering” that has been plaguing California since 
the creation of the CVP and the SWP.  The SWS is a practicable and superior 
alternative to the DCP.  It must be fully evaluated.  


We welcome the opportunity to discuss the SolAgra Water Solution in greater detail.  
We have all invested significant resources to find the best solution to California’s 
longstanding water issues.  California recently experienced the longest drought in its 
history.  The minimal rainfall in the 2019-2020 winter may signal the beginning of 
another drought.  With climate change exacerbating the long-term weather, it is 
essential that we find the most sustainable and best solutions to resolve California’s 
water issues that have precipitated the California Water Wars for more than half a 
century. 
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Recent scientific studies published current research that show the western United 
States and particularly California may be entering a Mega-Drought that hasn’t been 
seen in 400 years since a 28-year drought ended in 1603. The article may be accessed 
here. 


No matter the outcome of the analysis of the DCP, it must be clearly understood by all 
parties that this project and similar projects that preceded it have one thing in common – 
they all propose to move existing water from north to south but they produce  


NO NEW WATER! 


Even in abundant rain and snow years in California, the reservoirs and the snowpack 
can only store so much water.  The population of the State is exploding.  More potable 
water is needed for people, agriculture, fish and wildlife.  The only solution is to make 
more water.  The Peripheral Canal, BDCP, CWF and now the DCP still produce  


NO NEW WATER! 


Even if the State elects to move forward with the DCP, the SolAgra Water Solution is 
the only solution that can produce up to One Million Acre-Feet of new water every year 
irrespective of scientifically predicted drought, climate change or other natural 
disasters and efficiently deliver that water to the State Water Project for distribution 
throughout the State. 


Please let us know when we may schedule an appointment to discuss the benefits of 
the SolAgra Water Solution so that you may obtain the information needed to 
understand and adequately review this superior alternative to the DCP.    


Sincerely, 


 


Barry Sgarrella 
Chief Executive Officer 
SolAgra Corporation 
  



https://www.kqed.org/science/1962273/megadrought-conditions-not-seen-for-400-years-have-returned-to-the-west-scientists-say
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State Water Resources Control Board 


 
 
TO: Renee Rodriguez 


Department of Water Resources 
 
VIA ELECTRONIC MAIL  
DeltaConveyanceScoping@water.ca.gov 


 
ORIGINAL SIGNED BY 


FROM: Diane Riddle 
Assistant Deputy Director 
DIVISION OF WATER RIGHTS 
 


DATE: April 15, 2020 
 


SUBJECT: COMMENTS ON NOTICE OF PREPARATION OF ENVIRONMENTAL 
IMPACT REPORT FOR THE DELTA CONVEYANCE PROJECT 


 
This memorandum responds to the California Department of Water Resources’ (DWR) 
January 15, 2020 Notice of Preparation (NOP) for an Environmental Impact Report 
(EIR) for the Delta Conveyance Project, which may include the preparation of an 
environmental impact statement (EIS).  The State Water Resources Control Board 
(State Water Board) and Central Valley Regional Water Quality Control Board 
(collectively Water Boards) appreciate the opportunity to comment and contribute 
information regarding the potential environmental impacts, mitigation measures, and 
alternatives to be addressed in the EIR/EIS for the Delta Conveyance Project (Project).   


General Comments 


The mission of the Water Boards is to preserve, enhance, and restore the quality of 
California’s water resources and drinking water for the protection of the environment, 
public health, and all beneficial uses, and to ensure proper water resource allocation 
and efficient use, for the benefit of present and future generations.  The State Water 
Board administers water rights in California, including those of the State Water Project 
(SWP) and Central Valley Project (CVP).  The State and Regional Water Boards also 
have primary authority over the protection of the State’s water quality and drinking 
water.  To protect water quality, the State and Regional Water Boards develop water 
quality control plans that identify beneficial uses of water, water quality objectives to 
protect those beneficial uses, and a program of implementation to achieve the 
objectives, as well as monitoring, special studies, and reporting requirements.  These 



mailto:DeltaConveyanceScoping@water.ca.gov
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water quality control plans include the State Water Board’s Water Quality Control Plan 
for the San Francisco Bay/Sacramento-San Joaquin Delta Estuary (Bay-Delta Plan) and 
the Central Valley and San Francisco Bay Regional Water Boards’ water quality control 
plans for the Central Valley and San Francisco Bay.   


The Water Boards will have discretionary approvals over water right and water quality 
aspects of the Project and are responsible agencies for the Project pursuant to the 
California Environmental Quality Act (CEQA).  As responsible agencies under CEQA, 
the Water Boards must review and consider the environmental effects of the Project 
identified in the EIR that are within their purview and reach their own conclusions on 
whether and how to approve the Project. (Cal. Code Regs., tit. 14, § 15096, subd. (a).)  
Specifically, activities that may require approval by the Water Boards include changes 
to the SWP’s and potentially the CVP’s points of diversion of water and to other 
provisions of their water rights, water quality certifications pursuant to Clean Water Act 
section 401,1 National Pollutant Discharge Elimination System Permits (NPDES),2 and 
potentially other water quality approvals such as a Construction Storm Water General 
Permit,3 an Industrial Storm Water General Permit,4 Waste Discharge Requirements,5 
and a Dewatering Permit.6   


Project Description 


The EIR should include a clear project description in order to allow for a full project level 
evaluation of the potential environmental impacts of the proposed project.  The EIR 
should specifically include proposed operating rules for the Project, including diversion 
limitations; criteria for operating the new facility in conjunction with other SWP, and as 
applicable CVP facilities, including Delta export facilities and reservoirs; bypass flow 


 
1 If the Project will involve the discharge of dredged or fill material in navigable waters or wetlands, a 
permit pursuant to Section 404 of the Clean Water Act may be needed from the United States Army 
Corps of Engineers (USACE).  If an USACE permit is required for this project due to the disturbance of 
waters of the United States (such as streams and wetlands), then a Water Quality Certification must be 
obtained from the State Water Board. 
2 If the proposed project includes construction dewatering and it is necessary to discharge the 
groundwater to waters of the United States, the proposed project will require coverage under a NPDES 
permit.  If the proposed project discharges waste that could affect the quality of surface waters of the 
State, other than into a community sewer system, the proposed project will require coverage under a 
NPDES permit. 
3 Dischargers whose project disturbs one or more acres of soil or where projects disturb less than one 
acre but are part of a larger common plan of development that in total disturbs one or more acres, are 
required to obtain coverage under the General Permit for Storm Water Discharges Associated with 
Construction Activities (Construction General Permit), Construction General Permit Order No. 2009-009-
DWQ. 
4 Storm water discharges associated with industrial sites must comply with the regulations contained in 
the Industrial Storm Water General Permit Order No. 2014-0057-DWQ.   
5 If USACE determines that only non-jurisdictional waters of the State (i.e., “non-federal” waters of the 
State) are present in the proposed project area, the proposed project may require a Waste Discharge 
Requirement permit to be issued by the Central Valley Regional Water Quality Control Board.  
6 If the proposed project includes construction or groundwater dewatering to be discharged to land, the 
proponent may apply for coverage under State Water Board General Water Quality Order (Low Risk 
General Order) 2003-0003 or the Central Valley Regional Water Quality Control Board’s Waiver of Report 
of Waste Discharge and Waste Discharge Requirements (Low Risk Waiver) R5-2013-0145.   
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criteria; Delta outflow criteria; export to Delta inflow criteria; provisions for meeting 
existing water quality and flow requirements; and any other operating rules.  The EIR 
should clearly identify and differentiate between existing regulatory criteria, proposed 
operating criteria, and modeling assumptions in a summary table or other easily 
identifiable format.  Each regulatory criterion, operating criterion, or modeling 
assumption should be clearly explained and justified.  Where flexibility is proposed, a 
range of potential operations should be evaluated from least to most restrictive.  For 
example, given the uncertainty concerning CVP participation, the EIR should evaluate a 
range of possible scenarios, including no CVP participation, partial CVP participation, 
and maximum CVP participation.  


Any operating scenarios that are developed for the Project should adhere to all of the 
requirements currently in place under D-1641.  One current D-1641 requirement is the 
Delta Export to Inflow (E:I ratio), which establishes a maximum percentage of the total 
Delta inflow that may be exported.  The Delta E:I ratio is one of the water quality 
objectives for fish and wildlife beneficial uses (Table 3 of the Bay-Delta Plan) that was 
implemented pursuant to D-1641.  Both D-1641 and the Bay-Delta Plan specify how the 
Delta E:I ratio is to be calculated.  In the BDCP/WaterFix Final EIR/EIS (2016), 
however, the calculation was modified by using a Delta inflow measurement location 
below the North Delta Facilities and excluding water diversions from the North Delta 
Facilities as a part of the total Delta export for purposes of calculating the E:I ratio.  Any 
such changes in water quality objectives and subsequent operational criteria would 
require an amendment to the Bay-Delta Plan, and therefore all operating scenarios 
evaluated in the EIR should assume that the existing Delta E:I ratio, as well as other 
Bay-Delta Plan water quality objectives, would apply. 


DWR and Reclamation have pending petitions to extend the deadlines, which have 
expired, to maximize the beneficial use of water under their water right permits for the 
SWP and CVP, respectively.  These petitions have been noticed and protested, but the 
Division of Water Rights has not processed them further due to a lack of environmental 
documentation.  DWR and Reclamation may also wish to amend the petitions (the DWR 
petition only requests a time extension until 2015), which would require that the petitions 
be re-noticed.  Although these petitions can be processed separately from a water right 
change petition for the Delta Conveyance Project, the EIR for the Delta Conveyance 
Project should address how the approval or disapproval of time extension petitions 
would relate to SWP and CVP operations with the new conveyance facilities.  
Specifically, the analysis of SWP and CVP operations in the EIR should be consistent 
with the fact that, absent State Water Board approval of time extension petitions, SWP 
and CVP exports, with or without approval of the new proposed points of diversion, are 
limited to the maximum amount of water put to beneficial use before the deadlines to 
maximize use contained in the permits.  (See Wat. Code, §§ 1397, 1610.5; Cal. Code 
Regs., tit. 23, § 844.) 


Baseline Conditions 


The EIR should evaluate the effects of the Project with the Department of Fish and 
Wildlife’s Incidental Take Permit (ITP) and with and without recent (2019) changes to 
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U.S. Fish and Wildlife Service (FWS) and National Marine and Fisheries Service 
(NMFS) Biological Opinions (BiOps) for the long-term operations of the CVP and SWP.  
It is important to understand the effects of the changes from the 2019 BiOps in 
combination with the proposed project because the State has filed suit on the 2019 
BiOps which may result in modifications or invalidations of the BiOps.  In addition, these 
changes were made very recently so are not well understood.  These changes could 
also have large effects on export operations and Delta hydrodynamics as well as 
aquatic species (Reclamation’s EIS identifies that the 2019 BiOp changes could result 
in increases in exports of up to 600 thousand acre-feet per year on average given 
existing infrastructure).  These effects in combination with the effects of and the Project 
should be evaluated and disclosed.   


Effects of Climate Change  


The EIR should include analyses of the Project with appropriate assumptions based on 
the latest science for expected climate change effects upon initial operations and other 
relevant time periods in the life of the Project.  The analyses should be presented in a 
manner that allows for the effects of the Project to be discernable from the effects of 
climate change.  Scientific studies7 have suggested that climate change will bring 
changes in precipitation patterns (from more snow to more rain), higher temperatures, 
vegetation expansion, and longer growing seasons, which would result in warmer water 
temperatures and lower annual streamflows than the current conditions.  Previously, the 
EIR/EIS for BDCP/WaterFix included climate change scenario Q5 (BDCP/WaterFix 
Final EIR/EIS, Appendix 5A Section D: Additional Modeling Information), which 
forecasted slightly wetter and warmer conditions than current conditions.  However, 
precipitation variation and temperature rise may be much more severe than the Q5 
scenario.  The EIR should consider climate change scenarios with warmer and drier 
conditions (with drought sequences similar to those that were experienced from 2012-
2016).  In addition, the EIR should evaluate possible sea level rise scenarios.  The sea-
level rise assessment reported by the Working Group of the California Ocean Protection 
Council Science Advisory Team (OPC-SAT) 8 suggested the median sea-level rise at 
the Golden Gate would be 0.9 feet (ft) by 2050.  The report also suggests that there is a 
1-in-20 chance (5% probability) that sea-level rise will exceed 1.4 ft by 2050 with the 
possibility for more severe sea level rise by 2100 of 1.6 ft to 10 ft. 


Project Alternatives and Operating Scenarios 


The EIR should include a reasonable range of conveyance and operational alternatives.  
Sizing and alignments for the conveyance facility should be considered that avoid, 


 
7 Berghuijs, W. R., R. A. Woods, and M. Hrachowitz. 2014. A precipitation shift from snow towards rain leads to a 


decrease in streamflow. Nature Climate Change 4: 583-586. doi:10.1038/nclimate2246. 
Goulden, M. L., and R. C. Bales. 2014. Mountain runoff vulnerability to increased evapotranspiration with vegetation 


expansion. PNAS 111: 14071-14075. 
Milly, P. C. D., and K. A. Dunne. 2020. Colorado River flow dwindles as warming-driven loss of reflective snow 


energizes evaporation. Science. DOI: 10.1126/science.aay9187. 
8 Griggs, G., J. Árvai, D. Cayan, R. DeConto, J. Fox, H. A. Fricker, R. E. Kopp, C. Tebaldi, and E. A. Whiteman 


(California Ocean Protection Council Science Advisory Team Working Group). 2017. Rising Seas in California: 
An Update on Sea-Level Rise Science. California Ocean Science Trust, April 2017. 
http://www.opc.ca.gov/webmaster/ftp/pdf/docs/rising-seas-in-california-an-update-on-sea-level-rise-science.pdf. 



http://www.opc.ca.gov/webmaster/ftp/pdf/docs/rising-seas-in-california-an-update-on-sea-level-rise-science.pdf
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minimize, and/or mitigate construction and siting related impacts and impacts to other 
legal users of water.  Operating scenarios should be considered that improve conditions 
for native fish species that are currently in poor condition by improving Delta outflows, 
reducing entrainment and impingement related effects of SWP (and possibly CVP) 
diversions, improving cold water management, and other measures without redirected 
impacts to native fish species. Specifically, the EIR should evaluate a scenario that is 
consistent with the State Water Board’s efforts to update the Bay-Delta Plan to improve 
protections for native fish species.  In 2018, the State Water Board updated the Lower 
San Joaquin River Flow objectives in the Bay-Delta Plan and released a Framework9 for 
potential updates to Sacramento River and Delta inflow and outflow, interior Delta flow, 
and cold water habitat objectives included in the plan based on science summarized in 
the State Water Board’s Scientific Basis Report.10  In addition, efforts are currently 
underway to develop proposed voluntary agreements that could be in effect for 15 years 
or longer if approved as a method to update/implement the Bay-Delta Plan.  State 
Water Board staff is available to assist with the development of scenarios that serve this 
purpose.  


Impact Assessment 


Aquatic Ecosystems 


The Project proposes additional hydromodifications to the Sacramento-San Joaquin 
Delta with construction and operation of two, new, additional points of water diversion 
and a tunnel to convey water from the northern Delta to the SWP pumping plant, and 
potentially the CVP pumping plant, in the southern Delta.  The new points of diversion 
are proposed to be located on the banks of the Sacramento River in the northern Delta 
with a maximum diversion capacity of 3,000 cubic feet per second (cfs) each, 6,000 cfs 
combined.  Currently, the SWP diverts water from the southern Delta at the SWP Banks 
Pumping Plant. The combined capacity of the CVP and SWP south Delta pumping 
plants is about 15,000 cfs, with median and maximum daily combined diversions of 
6,854 and 13,720 cfs, respectively, since water year 2000 (Dayflow).  The maximum, 
combined diversion capacity of the new proposed intakes (6,000 cfs) is about forty 
percent of the maximum diversion capacity of the existing southern Delta intakes 
(15,000 cfs).  DWR refers to the operation of the new intake facilities and conveyance to 
the south Delta in combination with the existing diversion facilities as “dual 
conveyance.” 


The Bay‐Delta ecosystem and freshwater ecosystems in tributary watersheds are in a 
state of prolonged decline.  Fish species in the Bay-Delta have continued to experience 
precipitous declines in recent years.  In the early 2000s, scientists noted a steep and 
lasting decline in population abundance of several native estuarine fish species, which 


 
9 The Framework can be found at: 
https://www.waterboards.ca.gov/waterrights/water_issues/programs/bay_delta/docs/sed/sac_delta_frame
work_070618%20.pdf 
10 The Scientific Basis Report can be found at: 
https://www.waterboards.ca.gov/water_issues/programs/peer_review/docs/scientific_basis_phase_ii/2017
10_bdphaseII_sciencereport.pdf.  



https://www.waterboards.ca.gov/waterrights/water_issues/programs/bay_delta/docs/sed/sac_delta_framework_070618%20.pdf

https://www.waterboards.ca.gov/waterrights/water_issues/programs/bay_delta/docs/sed/sac_delta_framework_070618%20.pdf

https://www.waterboards.ca.gov/water_issues/programs/peer_review/docs/scientific_basis_phase_ii/201710_bdphaseII_sciencereport.pdf

https://www.waterboards.ca.gov/water_issues/programs/peer_review/docs/scientific_basis_phase_ii/201710_bdphaseII_sciencereport.pdf
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continued and worsened during the sustained drought during 2012-2016.  
Simultaneously, natural production of all runs of Central Valley Chinook salmon and 
steelhead remains near all‐time low levels.   


Changes in land use due to agricultural practices, urbanization, and flood control 
combined with substantial and widespread water infrastructure development, including 
the construction and operation of the SWP and CVP, have been accompanied by 
significant declines in nearly all species of native fish.  The SWP and CVP facilities are 
the largest contributors to hydromodification in the freshwater and estuarine ecosystems 
of the San Francisco Bay-Delta estuary and freshwater tributary watersheds.  
Modification to the volume, pattern, and timing of flows caused by the dams, water 
diversions, canals, and related operation of the CVP and SWP have contributed to 
declining fish populations, contraction of the freshwater and estuarine habitats and food 
webs, and persistently poor aquatic ecosystem conditions.   


The new conveyance facility and dual conveyance operations of the Project have the 
potential to reduce the impacts of the SWP (and possibly the CVP) on aquatic 
resources by reducing entrainment at the southern Delta export facilities, reducing 
reverse flows in the southern Delta, and allowing more water to be exported during high 
flow conditions when aquatic resources are less likely to be adversely affected.  If not 
appropriately conditioned, however, the Project also has the potential to adversely affect 
aquatic resources by modifying the timing, volume, and duration of freshwater flows and 
tidal energy that influence the amount of aquatic habitat and water quality habitat 
conditions such as freshwater flow, salinity, dissolved oxygen, turbidity, and 
temperature.  In particular, adding new water diversion facilities closer to the major 
migratory routes of vulnerable fish populations, such as Sacramento River Chinook 
salmon (all runs), has the potential to expose these species to greater risks and impacts 
as compared to current conditions.  Sacramento River Chinook salmon, sturgeon, and 
other species such as Sacramento splittail are not currently exposed at close proximity 
to diversion facilities of the proposed size and capacity of the new intakes, which may 
modify flow signals and impact habitat characteristics.  As stated above, the new intake 
facilities may reduce some adverse effects of the existing southern Delta pumps on 
Sacramento and San Joaquin River Chinook salmon and steelhead; however, the new 
north Delta facilities will introduce new entrainment and impingement risks.   


The EIR should evaluate multiple fish species and communities to determine if there are 
potentially significant environmental effects to aquatic resources that could be caused 
by the Project and propose appropriate mitigation or avoidance measures.    
Specifically, the EIR should evaluate the timing and volume of flows in the tributaries 
and Delta outflows, potential for entrainment and impingement at new north Delta 
intakes as well as existing south Delta intakes, temperature effects, and impacts of 
reverse flows near the new intakes and in the interior Delta caused by the new and 
existing diversion facilities. 


The following list includes fish species that should be evaluated in the EIR at the life-
stage and population level to determine the potential for the Project to cause significant 
environmental effects and appropriate avoidance and mitigation measures.   
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• CESA and ESA Endangered Sacramento River winter-run Chinook salmon 


(Oncorhynchus tshawytscha), 


• CESA and ESA Threatened Central Valley spring-run Chinook salmon 


(0. tshawytscha), 


• ESA Threatened Central Valley Distinct Population Segment (DSP) steelhead 


(0. mykiss), 


• ESA Threatened Green Sturgeon southern DPS (Acipenser medirostris), and 


White Sturgeon (Acipenser transmontanus) 


• ESA Endangered Killer whale Southern Resident DSP (Orcinus area) 


• ESA Threatened Delta smelt (Hypomesus transpacificus) 


• CESA Threatened Longfin smelt (Spirinchus thaleichthys) 


• Sacramento splittail (Pogonichthys macrolepidotus) 


• Starry flounder (Platichthys stellatus) 


• California Bay shrimp (Crangon franciscorum) 


• Zooplankton (Neomysis mercedis, Eurytemora affinis, and Pseudodiaptomus 


forbesi) 


• Non-native species: American shad (Alosa sapidissima), Striped bass (Morone 


saxatilis), Largemouth bass (Micropterus salmoides), and other ecological and 


fishery species of concern 


Potential ecological effects to fish populations and the lower food web (e.g., 
phytoplankton and zooplankton biomass and flux) should also be summarized and 
presented in the EIR using methods that clearly identify and isolate the effects of 
alternatives and the baseline condition so that they can be easily compared.  Finally, the 
EIR should define specific operating criteria and mitigation measures to avoid or reduce 
impacts to fish populations and aquatic resources.   


Population Level Effects 


The EIR should include an assessment of the effects of the Project alternatives and 
operating scenarios on populations of fish and aquatic species. Previously, the EIR/EIS 
for the BDCP/WaterFix assessed the impacts of that project on aquatic species at a 
regional or division scale and a single action or component of that project on a specific 
life stage(s).  For example, the BDCP/WaterFix  EIR/EIS analyzed the following impacts 
of WaterFix Project operations to winter-run Chinook salmon separately for each life 
state: spawning and egg incubation, juvenile rearing habitat, juvenile emigration, 
juvenile entrainments, and adult migration conditions that would occur at different 
locations and attributable to different project components (e.g., upper Sacramento 
River, upstream of the Delta, through-Delta, south Delta water export facilities, the 
proposed north Delta intake facilities, and predation impacts). (BDCP/WaterFix Final 
EIR/EIS, Chapter 11 Fish Aquatic Resources.)  However, those site- and life stage-
specific effects analyses did not identify the cumulative population-level impacts (e.g., 
winter-run Chinook salmon population change over generations) of the project and 
operating scenarios.  Additionally, the EIR should evaluate the Project effects on 
sustainability of listed species in the project area based on the population, evolutionarily 
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significant unit (ESU), or distinct population segment (DPS).  For salmonid species, 
viable salmonid population (VSP) parameters should be evaluated. A similar approach 
using VSP-equivalent parameters could be employed to assess population effects on 
listed fish species (e.g., Delta smelt and longfin smelt) as recommended by the 
Independent Scientific Advisory Panel (2019).11 


Water Quality 


The EIR should include comprehensive water quality analyses to estimate potential 
impacts to beneficial uses that may occur as a result of the Project and identify specific 
mitigation measures to reduce, mitigate, or avoid adverse impacts to water quality and 
beneficial uses.  The water quality analysis should evaluate the potential for the Project 
to cause or contribute to potential significant environmental impacts related to salinity, 
submerged and floating aquatic vegetation, harmful algal blooms, mercury, nutrients, 
dissolved oxygen, dissolved organic carbon, turbidity, temperature, and other water 
quality constituents.  The environmental analysis should assess the effects of any 
changes in water residence time and flows within Delta waterways, in the Stockton 
Deep Water Ship Channel, and south Delta channels in particular. Mitigation measures 
should be proposed for adverse impacts to water quality conditions including dissolved 
oxygen, frequency and severity of harmful algal blooms, and excessive aquatic weed 
growth.   


The EIR should evaluate the effects of water quality changes, such as increases in 
salinity, on the multiple beneficial uses that are protected through water quality 
objectives.  For example, salinity should be evaluated with respect to the potential for 
significant environmental impacts to municipal and industrial uses, agricultural uses, 
and ecological habitat for pelagic fish species, and specific operational constraints and 
mitigation measures should be identified to avoid significant impacts.   


Portions of the Delta within the project area are currently on the Clean Water Act 
Section 303(d) List of Impaired Waters for not meeting water quality standards due to 
chlordane, chlorpyrifos, DDT (dichlorodiphenyltrichloroethane), diazinon, dieldrin, 
electrical conductivity, Group A pesticides, invasive species, mercury, PCBs 
(polychlorinated biphenyls), and toxicity.  The EIR should reference the most current 
303(d) list and requirements contained in existing TMDLs for the Sacramento-San 
Joaquin Delta within the EIR, discuss any potential short- or long-term effects of these 
pollutants from project activities, and discuss mitigation measures, including monitoring 
and best management practices, to reduce potential impacts.  If the Project has the 
potential to affect mercury or methylmercury concentrations in the Delta, acceptable 
mitigation options could include actions to reduce mercury entering the Project area.  


Legal Users of Water 


Construction of the Project requires modifications to water rights to add points of 
diversion and rediversion of water.  In order to approve a change in a water right permit 


 
11 https://www.deltacouncil.ca.gov/pdf/science-program/biological-goals/2019-09-18-April-2019-biological-
goals-final-report.pdf 



https://www.deltacouncil.ca.gov/pdf/science-program/biological-goals/2019-09-18-April-2019-biological-goals-final-report.pdf

https://www.deltacouncil.ca.gov/pdf/science-program/biological-goals/2019-09-18-April-2019-biological-goals-final-report.pdf
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or license, the State Water Board must find that the change will not injure any legal user 
of water or unreasonably affect fish and wildlife.  The EIR should fully analyze and 
propose measures to address any potential impacts of the Project on other legal users 
of water.  The EIR should evaluate whether and how the Project may affect specific 
surface and groundwater diversion facilities, salinity levels, residence times (that may 
affect aquatic vegetation and harmful algal growth and proliferation), water elevations, 
and dissolved oxygen levels, which may in turn affect legal users of water.  CEQA does 
not specifically require analysis of impacts to other legal users of water; however, the 
State Water Board will rely, if possible, on the EIR to support decisions regarding the 
addition of points of diversion to existing water rights.  If this information is not available 
in the EIR, the State Water Board may request additional information outside the CEQA 
process in order to meet its obligations under the Water Code and other applicable legal 
authorities.  


Evaluation of Additional Conveyance Capacity 


The proposed new North Delta intakes would both provide more diversion capacity and 
remove existing constraints on SWP and possibly CVP diversions, such as Old and 
Middle River flow and San Joaquin River flow to export ratio constraints (Inflow to 
Export or I:E), allowing for greater diversions than currently allowed.  The EIR should 
analyze and disclose the potential effects of this increased diversion capacity assuming 
existing and future levels of demand.  The potential for use of this additional capacity by 
other water users should  also be fully evaluated, including increased use of joint points 
of diversion (JPOD), utilization of spare wheeling capacity by the CVP, and use of the 
new facilities for additional water transfers.  The EIR should also evaluate reasonably 
foreseeable increased demands for water for groundwater banking, conjunctive use, 
and south of Delta storage. 


Construction-Related Effects 


A lengthy construction schedule for the Delta Conveyance Project could have a 
prolonged effect on nearby residents, communities, public services, classrooms, 
marinas, fishing, boating, recreation, tourism and businesses including noise, traffic, 
economic, and aesthetic impacts.  The EIR should fully evaluate all construction-related 
impacts, including impacts to terrestrial and aquatic species during construction, and 
propose detailed avoidance, minimization, or mitigation measures for potential impacts. 


Cumulative Effects 


The EIR should analyze the cumulative impacts of the Project and current and probable 
future projects including current and potential future water storage and diversion 
facilities north and south of the Delta (e.g., Sites, Del Puerto Canyon, Pacheco 
reservoirs, etc.); changes in the regulatory environment (e.g., the update to the Bay-
Delta Plan, Federal Energy Regulatory Commission relicensing projects, etc.); 
implementation of the Sustainable Groundwater Management Act; and activities 
identified in the Water Resiliency Portfolio. 
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Modeling Results Presentation 


The EIR should include detailed modeling results as well as appropriate summary 
results that allow for meaningful evaluation of potential environmental effects of the 
Project at appropriate model time steps.  Summary modeling data should have sufficient 
granularity to determine whether there may be significant impacts in different hydrologic 
conditions or times of year, including impacts to water quality, fish and wildlife, 
recreation, and agricultural and municipal uses of water.  Specific parameters that 
should include summary and detailed modeling results include river flows, Delta 
outflows, reverse flows, stage, velocity, north and south Delta exports, reservoir storage 
levels, temperatures, and salinity.  The presentation of modeling results should be 
uniform, clear, and consistent.  Additionally, full model studies and results should be 
shared with the public promptly following the release of the EIR. 


Monitoring 


The EIR should identify monitoring, assessment, reporting and special studies needed 
to support construction and operation of the Project to determine compliance with 
construction and operational criteria, account for and track impacts over time, and 
answer any management questions. Any new monitoring, assessment, reporting, and 
special studies should be integrated with and build upon existing water quality and 
aquatic biology monitoring programs that support the SWP and CVP.  Existing 
monitoring programs, such as the fish surveys conducted by the Department of Fish 
and Wildlife, water quality compliance and baseline monitoring conducted by DWR, and 
special studies included in the Interagency Ecological Program Annual Workplan, 
provide information about the impact of the SWP and CVP on native and migratory fish 
species, aquatic habitat, ecosystem conditions, and water quality which are important 
for managing and protecting the estuary and all beneficial uses.  Existing programs 
combined with new monitoring, assessment, reporting and special studies associated 
with new conveyance facilities should continue to provide information on status and 
trends in the abundance and distribution fish species and lower food web resources in 
the estuary.   


Closing 


The Water Boards appreciate the opportunity to provide comments on the NOP.  By 
participating in the process in an advisory capacity, the Water Boards hope to ensure 
that a broad range of alternatives is evaluated, and the potential impacts of all the 
alternatives are fully disclosed.  While the Water Boards can provide information that 
will help guide the Project toward a successful completion of the process, the Water 
Boards cannot make a prior commitment to the outcome of any regulatory approval by 
the Water Boards.  The State Water Board acts in an adjudicative capacity when it acts 
on a water right application, change petition, or other water right approval that may be 
required for or requested in connection with a proposed project.  The State Water Board 
must be an impartial decision-maker, avoiding bias, prejudice, or interest in any 
adjudicative proceedings conducted in accordance with the State Water Board's 
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regulatory approvals.  Accordingly, Water Board staff will not act as advocates for any 
particular alternatives during the Delta Conveyance Project processes.   


In closing, the Water Boards appreciate the opportunity to continue to participate in an 
advisory capacity regarding the Water Boards’ regulatory and informational 
requirements.  If you have any questions, please contact me at (916) 341-5297, or at 
Diane.Riddle@waterboards.ca.gov. 


 


 


cc: Patrick Pulupa, Executive Officer, Central Valley Regional Water Quality Control 
Board (via email) 
Jordan Hensley, Environmental Scientist, Central Valley Regional Water Quality 
Control Board (via email) 
State Clearinghouse unit, Governor’s Office of Planning and Research, 
Sacramento (via email) 
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Steamboat Resort 
12540 Grand Island Road 
Walnut Grove, CA 95690 
 
Re: Delta Conveyance Project - NOP  
 
April 17, 2020 
 
Steamboat Resort submits the following comments about environmental and 
development concerns: 
 
 For the last 30 years, Steamboat Resort is a family owned and operated private 
boat club.  The resort has essentially had the same tenants for a large portion of those 
years.  This resort community is like an extended family.  This spot in the Delta is a 
special place for all who visit due to its tranquility and proximity to some of the best water 
for skiing and wakeboarding in California. It is located on Steamboat Slough, on the 
north end of Grand Island approximately 2-miles south of the southern most intake.  
  
 The first and most important aspect about the conveyance is where and why. 
What is the goal and the purpose for the project and what are some of the alternatives to 
meet those goals. Until we can address what is the best place for this project, how can 
you determine the environmental impact? It appears the project contemplated is the 
same old plan that is disastrous for the Delta, the agriculture and the businesses here 
including our resort business. I have lived here for 30 years and raised my family here. I 
have put back into the property more than $1 million dollars. I have had to restore the 
road bank, put in retaining walls, install a new electrical system and replace nearly my 
entire dock. As a result of a great effort on the part of me and my family; it took nearly 
twenty years to fill our dock. This is not a business that thrives on large or even 
moderate margins. Any elongated disruption to our guests due to the noise and traffic 
from tunnel construction will have a direct and devastating impact on the business’ ability 
to survive for future generations to enjoy. 
 
 The Department of Water Resources (DWR) seems fixated on placing the 
diversion in the middle of the Delta, but why? I have heard nothing on how they arrived 
at that conclusion. What I have heard from countless meetings over the tunnels, is that 
the impact will essentially shut down nearly all the businesses in the Delta, including all 
boating, all recreation and debilitate the richest farmland to ship water to other farming 
areas with questionable soils. We have the best and the brightest and this is their plan? I 
have heard the water project problem has been going on for more than 80 years. For the 
last 14 or more years, we have this fixation on the same intake locations, on the east 
side of the Sacramento River between the towns of Courtland and Clarksburg. The 
project is so massive that the number of trucks and barges necessary will cause 
impossible traffic and congestion problems throughout the Delta. 
 
 More importantly, I don’t ever recall a discussion or outreach about why these 
intake locations were selected over other locations throughout the Delta.  Has the DWR 
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driven on the levee roads? Have they not noticed how narrow they are? Have they tried 
to cross a bridge when a large truck is coming from the other end? I live on the water, I 
have watched millions and millions of gallons of water go by, year in and year out.  We 
have a water problem. But, the answer is not a conveyance system that doesn’t produce 
an extra drop of water as proposed. Don’t you think there should be some way of storing 
the water in the plan? Why is it a Delta Conveyance? Why isn’t it a California Water 
Plan? How myopic. The Sacramento River is a long river. There must be a location from 
which you can build tunnels and intakes with less impact and where it is easier to deliver 
construction materials to. Where is the debate on alternatives? In 80 years since the 
inception of the State Water Project, things have changed. 
 
 Where is the discussion about what is the most cost-effective way to convey or 
store water? I hear about desalinization; salt water barriers; coffer dams; sea level rise; 
and the use of the deep water channel. Where is the cost evaluation of all of the possible 
alternatives? There are a number of related issues that must be evaluated by cost and 
feasibility as part of this study: 
 
 1. The levee system. The ability to address the stability of the levee system and 
the dangers of a significant seismic event. While the construction impacts will be 
extensive; what about the operational impacts and the need to address existing 
conditions within the Delta; like the conditions of the levees within the system.  The 
levees are a critical part of current and future water supply with or without the proposed 
project.  A levee failure has caused a disruption in water supply in 48 years, since the 
beginning of the Delta Levee Subventions program.  This program wasn’t fully funded 
until the early 1980’s but overtime and on a limited budget of $10 to $15 million per year, 
the system has undergone significant improvements and proven its reliability.  The cost 
of bringing the levees up to a seismic standard should be evaluated as an alternative to 
the tunnel.   
 
 2. Water Quality. There are seepage and salinity issues and the effects on 
pumping for Delta farmers and agriculture users. Modeling should be performed and 
independently evaluated to determine the impacts of sea-level rise throughout the Delta 
to determine if placement of the intakes in the North Delta is the only option to get fresh 
water.  Studies exist that show with climate change, the amount of outflow from wetter 
storm events will outweigh any impacts to salinity in the Delta from sea-level rise.  
 
 3. The North Delta Water Agency contract restrictions and protections need to 
be addressed and upheld.  The lack of actual operational criteria as a part of the EIR 
process is concerning and undermining this vital contract to uphold Delta agriculture.  
This EIR is incomplete if we are unable to evaluate final operational criteria impacts. 
 
 4. Dewatering for construction of the intakes and tunnel is a particular concern for 
our operations as a resort.  The resort is approximately 2 miles from the southernmost 
intake and is directly adjacent to Steamboat Slough.  Any impacts from the dewatering 
that must occur to construct the intakes need to be fully evaluated.  The cone of 
depression from such activities must be independently analyzed.  We will be monitoring 
the level and quality of our well before this project begins construction and will hold the 
proponents of this project liable for any adverse impacts to our water supply or quality as 
a result of construction and operation.  Furthermore, any impacts caused on the 







3 
 


waterway will be closely monitored before and during construction as well as once 
operations begin. These will be considered direct impacts of the project and must be 
mitigated.   
 
 5. Noise will directly impact our business.  The resort is a place where our guests 
come to get away from the noise and congestion of urban areas.  They are likely to stop 
coming noise impacts from construction of the intakes and vehicle traffic, especially if it 
ensues every day for 10 or more years.  Our business will be shut down.  This is a 
special place to many who have come here since they were children, and it will be 
unlivable.  There is likely no mitigation for this but some sort of mitigation must be 
worked into the project as this will be a direct impact of construction. Furthermore, there 
is discussion of using a vibratory hammer to drive piling and keep the noise levels down. 
 From my experience with docks, a vibratory hammer will not drive piling into rip rap 
which is at the base of the levee system along the Sacramento River.  An impact 
hammer will have to be used and this noise levels will be unbearable to all visitors within 
the Delta, as well as to the fish that should be protected during construction of this 
project. 
 
 6. The most important to me as a resort owner is the traffic and transportation 
problem through the Delta. All of my boat tenants come from out of the area; from the 
Bay Area; Marin County, and Central California. They come long distances to avoid and 
escape the very traffic and congestion that will occur here. Well, they won’t come here if 
they have to spend hours in traffic to do so.  This is supposed to be a place to relax. 
There are traffic issues from the construction on Interstate 5. We are already 
experiencing significant traffic problems in the Delta with commuters using Delta road 
ways to go around the traffic on I-5. It is already happening and observable.  Road 
related deaths in the Delta are on the rise. And, the traffic issues related to the project 
will not only affect the Delta, but Elk Grove, South Sacramento, Galt and all surrounding 
communities, whose surface roads will also be used to avoid the traffic and commuter 
problems related to the project. Past studies of this project show the traffic impacts of 
construction on I-5 exceed the level of service at the peak commute times northbound 
and southbound out of Elk Grove.  People in Elk Grove will not be able to get to and from 
work in any reasonable amount of time.  Jobs and lives will be negatively impacted for 
very large community of people and must be mitigated. We also need to address 
emergency response times and the need to protect people’s safety and health problems 
with local providers due to increased traffic. 
 
  I also support the idea of intakes at Sherman Island and Congressman 
Garamendi’s plan of intakes near the Sacramento Deep Water Ship Channel. We should 
seriously consider other options than to utterly destroy prime farmland, a unique 
agriculture community comprised of family owned farms and the irreplaceable Delta 
Legacy communities. Instead, at least $250 million dollars has already been spent on an 
incredibly contentious project that will ruin the lives of those in the Delta and only provide 
a small benefit to the project proponents.  $250 million could have been put to a more 
beneficial use of maintaining and improving the current conveyance system. 
  
Sincerely, 
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Bradford D. Pappalardo, Resident and Property Owner 
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CENTRAL DELTA WATER AGENCY  
235 East Weber Avenue • P.O. Box 1461 • Stockton, CA 95201 


Phone (209) 465-5883 • Fax (209) 465-3956 
 


DIRECTORS                                                    COUNSEL 
George Biagi, Jr.              Dante John Nomellini 
Rudy Mussi                     Dante John Nomellini, Jr. 
Edward Zuckerman 


February 7, 2020 
 
 


Via Email to input@waterresilience.ca.gov 
 
California Natural Resources Agency 
California Environmental Protection Agency 
California Department of Food & Agriculture 
 


RE:    Draft Water Resilience Portfolio 
 
IMPORTANT CALIFORNIA WATER POLICIES ARE IGNORED IN THE DRAFT 
PORTFOLIO THEREBY CONTINUING THE PATH OF DAMAGING ONE AREA OF 
THE STATE TO FOSTER DEVELOPMENT IN ANOTHER RATHER THAN 
DEVELOPING ADDITIONAL FIRM WATER SUPPLIES FOR SUCH DEVELOPMENT 
 
     The guiding principle for federal and state development of the Central Valley Project is 
reflected in Water Code section 11460 which provides: 
 


11460.  Prior right to watershed water 
 
In the construction and operation by the department of any project under the 
provisions of this part a watershed or area wherein water originates, or an area 
immediately adjacent thereto which can conveniently be supplied with water 
therefrom, shall not be deprived by the department directly or indirectly of the 
prior right to all of the water reasonably required to adequately supply the 
beneficial needs of the watershed, area, or any of the inhabitants or property 
owners therein. (Added by Stats. 1943, c. 370, p. 1896. Amended by Stats. 1957, c. 
1932, p. 3410, section 296.) 


 
     Water Code section 11128 provides that the limitations also apply to any agency of the 
State or Federal Government. 
 


Although physically apparent, Water code section 12931 makes it clear that as to state 
water resources development the Sacramento-San Joaquin Delta shall be deemed to be within the 
watershed of the Sacramento River 
 
/// 
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LIMITING EXPORT OF WATER TO THAT WHICH IS TRULY SURPLUS TO THE 
PRESENT AND FUTURE NEEDS OF THE AREA FROM WHICH IT IS TAKEN IS 
SOUND AND SHOULD GUIDE DEVELOPMENT OF THE PORTFOLIO  
 
      In lieu of damaging one area of the state to foster development in other areas, the 
portfolio should be directed at developing additional sources of surplus water to assist in meeting 
needs in such other areas while at the same time avoiding creation of new demand in areas 
importing water which cannot be reliably served. 
 
           The state Central Valley Project was planned to construct multiple dams and related 
facilities to capture surplus flows from watersheds with ample precipitation to meet the present 
and future needs of watershed areas (including adjacent areas that could be conveniently served) 
and depending on the hydrology of the watershed produce water for export to arid areas.  The 
areas to be served were defined.  There was no plan to serve an unlimited amount of arid land or 
even meet the needs of all areas which desired supplemental supplies.  Due to hydrology and 
operation the water delivery capability or yield of any particular project varied from year to year. 
Firm yield was generally based on the estimated capability to deliver water in the sixth year of 
drought such as occurred in 1929-1934. Delivery of other water was treated as interim supply or 
surplus.  All of the exported project water was subject to recapture to meet the growing needs in 
the watershed areas generally referred to as areas of origin. 
 
       The first elements of the state Central Valley Project were constructed by the federal 
government in the 1940s originally referred to as the federal Central Valley Project and today as 
the Central Valley Project or CVP.  The state followed in 1960 with the California Water 
Resources Development Bond Act and the so called Feather River Project (including Oroville 
Dam), now the State Water Project or SWP.  There was early conflict between the feds and state.  
The CVP projects were first constructed and repayment contracts for delivery of water (with 
some subsidy) were based on the yield of the constructed facilities.  The SWP on the other hand 
signed entitlement contracts based on the contractors paying the entire costs of the project as the 
need for additional facilities arose. Construction followed contracting.  Early on conflicts arose 
as to state jurisdiction over the federal projects and the overlap of the state water right filing for 
Feather River water which was included in a prior filing to support the CVP.  The capability of 
both the CVP and SWP to deliver water was and still is grossly uncertain. 
 
AN INDEPENDENT ANALYSIS OF THE CAPABILITY OF THE CVP AND SWP TO 
DELIVER WATER IN SIX TO TEN YEAR DROUGHTS AND THE VARIOUS YEAR 
TYPES IS CRITICAL TO PREPARATION OF A CREDIBLE PORTFOLIO 
 
 A summary of the promises made on behalf of the United States to those in the watershed 
areas is contained in the 84th Congress, 2D Session House Document No. 416, Part One 
Authorizing Documents 1956 at Pages 797-799 as follows: 
 


"My Dear Mr. Engle: In response to your request to Mr. Carr, we have assembled 
excerpts from various statements by Bureau and Department officials relating to 
the subject of diversion of water from the Sacramento Valley to the San Joaquin 
Valley through the operation of the Central Valley Project. 
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A factual review of available water supplies over a period of more than 40 years 
of record and the estimates of future water requirements made by State and 
Federal agencies makes it clear that there is no reason for concern about the 
problem at this time. 
 
For your convenience, I have summarized policy statements that have been made 
by Bureau of Reclamation and Department of the Interior officials. These excerpts 
are in the following paragraphs: 
 
On February 20, 1942, in announcing the capacity for the Delta-Mendota Canal, 
Commissioner John C. Page said, as a part of his Washington D.C., press release: 
 
"The capacity of 4,600 cubic feet per second was approved, with the 
understanding that the quantity in excess of basic requirements mainly for 
replacement at Mendota Pool, will not be used to serve new lands in the San 
Joaquin Valley if the water is necessary for development in the Sacramento 
Valley below Shasta Dam and in the counties of origin of such waters." 
(Emphasis added) 
 
On July 18, 1944, Regional Director Charles E. Carey wrote a letter to Mr. Harry 
Barnes, ' chairman of a committee of the Irrigation Districts Association of 
California. In that letter, speaking on the Bureau's recognition and respect for 
State laws, he said: 
 
"They [Bureau officials] are proud of the historic fact that the reclamation 
program includes as one of its basic tenets that the irrigation development in the 
West by the Federal Government under the Federal reclamation laws is carried 
forward in conformity with State water laws." 
 
On February 17, 1945, a more direct answer was made to the question of 
diversion of water in a letter by Acting Regional Director R. C. Calland, of the 
Bureau, to the Joint Committee on Rivers and Flood Control of the California 
State Legislature. The committee had asked the question, "What is your policy in 
connection with the amount of water that can be diverted from one watershed to 
another in proposed diversions?" In stating the Bureau's policy, Mr. Calland 
quoted section 11460 of the State water code, which is sometimes referred to as 
the county of origin act, and then he said: 
 
"As viewed by the Bureau, it is the intent of the statute that no water shall be 
diverted from any watershed which is or will be needed for beneficial uses within 
that watershed. The Bureau of Reclamation, in its studies for water resources 
development in the Central Valley, consistently has given full recognition to the 
policy expressed in this statute by the legislature and the people. The Bureau has 
attempted to estimate in these studies, and will continue to do so in future studies, 
what the present and future needs of each watershed will be. The Bureau will not 
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divert from any watershed any water which is needed to satisfy the existing 
or potential needs within that watershed. For example, no water will be 
diverted which will be needed for the full development of all of the irrigable 
lands within the watershed, nor would there be water needed for municipal 
and industrial purposes or future maintenance of fish and wildlife 
resources." (Emphasis added) 
 
On February 12, 1948, Acting Commissioner Wesley R. Nelson sent a letter to 
Representative Clarence F. Lea, in which he said: 
 
"You asked whether section 10505 of the California Water Code, also sometimes 
referred to as the county of origin law, would be applicable to the Department of 
the Interior, Bureau of Reclamation. The answer to this question is: No, except 
insofar as the Bureau of Reclamation has taken or may take assignments of 
applications which have been filed for the appropriation of water under the 
California Statutes of 1927, chapter 286, in which assignments reservations have 
been made in favor of the county of origin.  
 
The policy of the Department of the Interior, Bureau of Reclamation, is evidenced 
in its proposed report on a Comprehensive Plan for Water Resources 
Development Central Valley Basin, Calif., wherein the Department of the Interior 
takes the position that "In addition to respecting all existing water rights, the 
Bureau has complied with California's 'county of origin' legislation, which 
requires that water shall be reserved for the presently unirrigated lands of the 
areas in which the water originates, to the end that only surplus water will be 
exported elsewhere." (Emphasis added) 
 
On March 1, 1948, Regional Director Richard L. Boke wrote to Mr. A. L. 
Burkholder, secretary of the Live Oak Subordinate Grange No. 494, Live Oak, 
Calif., on the same subject, and said: 
 
"I can agree fully with the statement in your letter that it would be grossly 
unjust to 'take water from the watersheds of one region to supply another 
region until all present and all possible future needs of the first region have 
been fully determined and completely and adequately provided for.' That is 
established Bureau of Reclamation policy and, I believe, it is consistent with the 
water laws of the State of California under which we must operate."(Emphasis 
added) 
 
On May 17, 1948, Assistant Secretary of the Interior William E. Warne wrote a 
letter to Representative Lea on the same subject, in which he said: 
"The excess water made available by Shasta Reservoir would go first to such 
Sacramento Valley lands as now have no rights to water."(Emphasis added) 
 
Assistant Secretary Warne goes on to say, in the same letter: 
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"As you know, the Sacramento Valley water rights are protected by: (1) 
Reclamation law which recognizes State water law and rights thereunder; (2) the 
State's counties of origin act, which is recognized by the Bureau in principle; and 
(3) the fact that Bureau filings on water are subject to State approval. I can assure 
you that the Bureau will determine the amounts of water required in the 
Sacramento Valley drainage basin to the best of its ability so that only surplus 
waters would be exported to the San Joaquin. We are proceeding toward a 
determination and settlement of Sacramento Valley waters which will fully 
protect the rights of present users; we are determining the water needs of the 
Sacramento Valley; and it will be the Bureau's policy to export from that 
valley only such waters as are in excess of its needs." (Emphasis added) 
 
On October 12, 1948, Secretary of the Interior Krug substantiated former 
statements of policy in a speech given at Oroville, Calif. Secretary Krug said, with 
respect to diversion of water: 
 
"Let me state, clearly and finally, the Interior Department is fully and completely 
committed to the policy that no water which is needed in the Sacramento Valley 
will be sent out of it." 
He added: 
 
"There is no intent on the part of the Bureau of Reclamation ever to divert 
from the Sacramento Valley a single acre-foot of water which might be used 
in the valley now or later."(Emphasis added) 
 
The California Water Resources Development Bond Act provides in Water Code section 


12931 that the Sacramento-San Joaquin Delta shall be deemed to be within the watershed of the 
Sacramento River. 
 
 Exhibit 16 is a copy of the 1960 ballot argument in favor of the California Water 
Resources Development Bond Act which spawned the State Water Project (SWP). Of particular 
note are the following representations: 
 


"No area will be deprived of water to meet the needs of another nor will any 
area be asked to pay for water delivered to another."(Emphasis added) 
 
"Under this Act the water rights of Northern California will remain securely 
protected.” 
 
"A much needed drainage system and water supply will be provided in the San 
Joaquin Valley."  


 
The Delta Reform Act Water Code section 85031(a) provides: 
 


"(a)  This division does not diminish, impair, or otherwise affect in any 
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manner whatsoever any area of origin, watershed of origin, county of origin, 
or any other water rights protections, including, but not limited to, rights to 
water appropriated prior to December 19, 1914, provided under the law. This 
division does not limit or otherwise affect the application of Article 1.7 
(commencing with Section 1215) of Chapter 1 of Part 2 of Division 2, Sections 
10505, 10505.5, 11128, 11460, 11461, 11462, and 11463, and Sections 12200 to 
12220, inclusive." (Emphasis added.) 
 


 Water Code sections 11460 et seq. and 12200 et seq. are particularly specific in defining 
the limitation on the export of water from the Delta by the SWP and CVP. Water Code section 
11460 et seq. were added by Statutes 1943, around the time of commencement of the CVP. 
Water Code section 12200 et seq. was added by Statutes 1959, c. 1766, p. 1766 around the time 
of commencement of the SWP. 
 
 The limitation of the projects to the export of only surplus water and the obligation of the 
projects to provide salinity control and assure an adequate water supply sufficient to maintain 
and expand agriculture, industry, urban, and recreational development in the Delta is clear. 
 
 Water Code sections 12200 through 12205 are particularly specific as to the requirements 
to provide salinity control for the Delta and provide an adequate water supply in the Delta 
sufficient to maintain and expand agriculture, industry, urban and recreational development. 
 
 For ease of reference, the following Water Code sections are quoted with emphasis 
added: 
 


“12200. Legislative findings and declaration 
 
The Legislature hereby finds that the water problems of the Sacramento-San 
Joaquin Delta are unique within the State; the Sacramento and San Joaquin Rivers 
join at the Sacramento-San Joaquin Delta to discharge their fresh water flows into 
Suisun, San Pablo and San Francisco bays and thence into the Pacific Ocean; the 
merging of fresh water with saline bay waters and drainage waters and the 
withdrawal of fresh water for beneficial uses creates an acute problem of salinity 
intrusion into the vast network of channels and sloughs of the Delta; the State 
Water Resources Development system has as one of its objectives the transfer of 
waters from water-surplus areas in the Sacramento Valley and the north coastal 
area to water-deficient areas to the south and west of the Sacramento-San Joaquin 
Delta via the Delta; water surplus to the needs of the areas in which it originates is 
gathered in the Delta and thereby provides a common source of fresh water 
supply for water-deficient areas. It is, therefore, hereby declared that a general 
law cannot be made applicable to said Delta and that the enactment of this law is 
necessary for the protection, conservation, development, control and use of the 
waters in the Delta for the public good.” (Added by Stats. 1959, c. 1766, p. 4247, 
'1.) 
 
“12201. Necessity of maintenance of water supply 







7 
 


 
The Legislature finds that the maintenance of an adequate water supply in the 
Delta sufficient to maintain and expand agriculture, industry, urban, and 
recreational development in the Delta area as set forth in Section 12220, Chapter 
2, of this part, and to provide a common source of fresh water for export to areas 
of water deficiency is necessary to the peace, health, safety and welfare of the 
people of the State, except that delivery of such water shall be subject to the 
provisions of Section 10505 and Sections 11460 to 11463, inclusive, of this 
code.” (Added by Stats. 1959, c. 1766, p 4247, '1.) 
 
 
“12202. Salinity control and adequate water supply; substitute water supply; 
Delivery 
 
Among the functions to be provided by the State Water Resources Development 
System, in coordination with the activities of the United States in providing 
salinity control for the Delta through operation of the Federal Central Valley 
Project, shall be the provision of salinity control and an adequate water supply for 
the users of water in the Sacramento-San Joaquin Delta. If it is determined to be 
in the public interest to provide a substitute water supply to the users in said Delta 
in lieu of that which would be provided as a result of salinity control no added 
financial burden shall be placed upon said Delta water users solely by virtue of 
such substitution. Delivery of said substitute water supply shall be subject to the 
provisions of Section 10505 and Sections 11460 to 11463, inclusive, of this 
code.” (Added by Stats. 1959, c. 1766, p 4247, '1.) 
 
“12203. Diversion of waters from channels of delta 
 
It is hereby declared to be the policy of the State that no person, corporation or 
public or private agency or the State or the United States should divert water from 
the channels of the Sacramento-San Joaquin Delta to which the users within said 
Delta are entitled.” (Added by Stats. 1959, c. 1766, p 4249, '1.) 
 
“12204. Exportation of water from delta 
 
In determining the availability of water for export from the Sacramento-San 
Joaquin Delta no water shall be exported which is necessary to meet the 
requirements of Sections 12202 and 12203 of this chapter.” (Added by Stats. 
1959, c. 1766, p 4249, '1.) 
 
“12205. Storage of water; integration of operation and management of 
release of water 
 
It is the policy of the State that the operation and management of releases from 
storage into the Sacramento-San Joaquin Delta of water for use outside the area in 
which such water originates shall be integrated to the maximum extent possible in 







8 
 


order to permit the fulfillment of the objectives of this part.” (Added by Stats. 
1959, c. 1766, p 4249, '1.) 
  


 
The December 1960 DWR Bulletin 76 (Exhibit 14) which includes a contemporaneous 


interpretation by DWR of Water Code sections 12200 through 12205 provides at page 12: 
 


"In 1959 the State Legislature directed that water shall not be diverted from the 
Delta for use elsewhere unless adequate supplies for the Delta are first provided.” 
(Emphasis added.)  


 
Similarly the DWR confirmed its interpretation of law in the contract between the State of 
California Department of Water Resources and the North Delta Water Agency for the Assurance 
of a Dependable Water Supply of Suitable Quality dated January 28, 1981, which provides: 
 


"(d) The construction and operation of the FCVP and SWP at times have changed 
and will further change the regimen of rivers tributary to the Sacramento-San 
Joaquin Delta (Delta) and the regimen of the Delta channels from unregulated 
flow to regulated flow. This regulation at times improves the quality of water in 
the Delta and at times diminishes the quality from that which would exist in the 
absence of the FCVP and SWP. The regulation at times also alters the elevation of 
water in some Delta channels." 
 
"(f) The general welfare, as well as the rights and requirements of the water users 
in the Delta, require that there be maintained in the Delta an adequate supply of 
good quality water for agricultural, municipal and industrial uses." 
 
"(g) The law of the State of California requires protection of the areas within 
which water originates and the watersheds in which water is developed. The Delta 
is such an area and within such a watershed. Part 4.5 of Division 6 of the 
California Water Code affords a first priority to provision of salinity control and 
maintenance of an adequate water supply in the Delta for reasonable and 
beneficial uses of water and relegates to lesser priority all exports of water from 
the Delta to other areas for any purpose." (Emphasis added.) (See Exhibit 17) 


 
 In United States vs. State Water Resources Control Board 182 Cal.App.3d 
82 (1986) at page 139 the appellate court provided: 
 


"In 1959, when the SWP was authorized, the Legislature enacted the Delta 
Protection Act. (§§ 12200-12220.) The Legislature recognized the unique water 
problems in the Delta, particularly 'salinity intrusion,' which mandates the need 
for such special legislation 'for the protection, conservation, development, control 
and use of the waters in the Delta for the public good.' (§ 12200.) The act 
prohibits project exports from the Delta of water necessary to provide water to 
which the Delta users are 'entitled' and water which is needed for salinity control 
and an adequate supply for Delta users. (§§ 12202, 12203, 12204.) 
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 In SWRCB D-1485 at page 9 the SWRCB provided: 
 


"The Delta Protection Act accords first priority to satisfaction of vested rights and 
public interest needs for water in the Delta and relegates to lesser priority all 
exports of water from the Delta to other areas for any purpose." 


 
           As related to the predetermination to build a single tunnel or any other isolated 
conveyance facility, the requirements of WC 12205 are particularly relevant. 
 


"It is the policy of the State that the operation and management of releases from 
storage into the Sacramento Joaquin Delta of water for use outside the area in 
which such water originates shall be integrated to the maximum extent possible to 
permit fulfillment of the objectives of this part." The objectives include salinity 
control and an adequate water supply. Conveyance facilities which transport 
stored water to the export pumps with no outlets or releases to provide salinity 
control and an adequate water supply in the Delta would not comply. 
 


            The export projects must additionally fully mitigate their respective impacts and meet the 
affirmative obligations to the Delta and other watershed areas including those related to flow. 
Failure to so do results in a shift of the cost of the project to someone else.  
 
             The California Water Resources Development Bond Act was intended to preclude such a 
shift in costs. See also Goodman v. Riverside (1993) 140 Cal.App.3d 900 at 906 for the 
requirement that the costs of the entire project be paid by the contractors.  In footnote 3 the court 
provided the following: 
 


“Governor Pat Brown’s press comments at the time are also informative: 
   
“Governor, what is your answer to people who say, ‘I don’t want to pay for 
somebody  else’s water.’ Like San Franciscans. ‘I have already paid for one water 
project. Why should I be compelled to buy another?’ 
 
“Governor Brown: Well, they won’t. The plan itself is completely self-supporting. 
The law provides that the contracts have to provide for the repayment of the cost 
of the entire Project. That’s the real answer to it.  


 
           Water Code Section 11912 requires that the costs necessary for the preservation of fish 
and wildlife be charged to the contractors. The term "preservation" appears to be broader than 
mitigation and appears to create an affirmative obligation beyond mitigation. 
 
           Title 34 of Public Law 102-575 referred to as the Central Valley Project Improvement Act 
in Section 3406(b) (1) authorizes and directs the Secretary of Interior to enact and implement a 
program which makes all reasonable efforts to ensure by the year 2002 natural production of 
anadromous fish (including salmon, steelhead, striped bass, sturgeon and American shad) will be 
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sustainable on a long term basis at levels not less than twice the average levels attained during 
the period of 1967-1991. 


 
 The Delta Reform Act of 2009 includes provisions intended to provide additional 
protection for the Delta. Such provisions include Water Code §85054 which provides: 
 
 "§85054. Coequal goals 
 


'Coequa1.goals' means the two goals of providing a more reliable water supply for 
California and protecting restoring, and enhancing the Delta ecosystem. The 
coequal goals shall be achieved in a manner that protects and enhances the unique 
cultural, recreational, natural resource, and agricultural values of the Delta as an 
evolving place." 


 
 Water Code section 85021 provides: 
 
 "§85021. Reduction of reliance on Delta for future water supply needs 
 


The policy of the State of California is to reduce reliance on the Delta in meeting 
California's future water supply needs through a statewide strategy of investing in 
improved regional supplies, conservation, and water use efficiency. Each region 
that depends on water from the Delta watershed shall improve its regional self-
reliance for water through investment in water use efficiency, water recycling, 
advanced water technologies, local and regional water supply projects, and 
improved regional coordination of local and regional water supply efforts." 


 
 The Delta and other watershed areas both upstream and downstream are part of 
California and also need a more reliable water supply. The proposed tunnel is clearly directed 
only at the ability of the SWP and CVP to export water from the Delta. Restoration and 
protection of Delta water quality and flows including flushing flows are part of a more reliable 
water supply for California.  
 
NON-DEGRADATION OF WATER QUALITY AND THE STATUTORY 
OBLIGATIONS TO PROVIDE ENHANCED WATER QUALITY AND AN ADEQUATE 
WATER SUPPLY IN THE DELTA ARE ABSENT FROM THE PORTFOLIO 
 
 The cumulative impacts of the Portfolio together with the predetermined single tunnel 
and proposed operation plan will clearly render water supply less reliable in all areas of the Delta 
downstream of the Sacramento River intakes and those areas along the current routes of 
Sacramento River flow to the export pumps. The common pool for the interior Delta will be 
eliminated along with the common interest in protecting the water quality. The single tunnel has 
no outlets and requirements to protect water quality in dry periods are always circumvented. For 
areas throughout the watershed, including those along the tributaries upstream of the Delta, 
curtailment of local water use, and water transfers to increase utilization of the highly expensive 
tunnel combined with the need for fish flows and high water consumption habitat to mitigate for 
the construction and operation of the tunnel will greatly add to unreliability. 
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THE PORFOLIO’S ADVANCEMENT OF THE PREDETERMINED SINGLE TUNNEL 
TO PROTECT EXPORTS FROM SEA LEVEL RISE EVIDENCES AN INTENT TO 
ABANDON THE MAINTENANCE OF DELTA WATER QUALITY IN THE WAKE OF 
SEA LEVEL RISE WHICH IS DIRECTLY CONTRARY TO ALL OF THE ABOVE-
REFERENCED STATUTES, POLICIES AND PROMISES 
 
 If the goal of the Portfolio was to at all times maintain adequate water quality in the Delta 
as required by the numerous above-referenced statutes, policies and promises, then there would 
be no need for the predetermined single tunnel with intakes in the northernmost portion of the 
Delta to protect exports from sea level rise.  With the maintenance of adequate Delta water 
quality, even in the wake of sea level rise, good quality water that is truly surplus could be 
exported from the existing intakes located within the south Delta. 
 
 The Portfolio’s advancement of the predetermined single tunnel to protect exports from 
sea level rise reveals the administration’s underlying and non-disclosed intent to abandon the 
maintenance of adequate water quality in the Delta in the wake of sea level rise and to export 
water that is needed to maintain that quality through such a tunnel.  Such abandonment and such 
exports are directly contrary to the numerous above-referenced statutes, policies and promises 
which are specifically directed at ensuring the maintenance of adequate water quality in the Delta 
and/or the prohibition of exports of non-surplus water that is needed to maintain that quality.  
 
 The advancement of the predetermined single tunnel should therefore be entirely 
eliminated from the Portfolio.  The Portfolio should, instead, focus on advancing projects that 
will ensure adequate Delta water quality is at all times maintained, even in the wake of sea level 
rise, and that no water is exported from the Delta that is needed to maintain that quality.  Over a 
half-century of statutes, policies and promises mandate no less.   
 


The present conveyance of water through the Delta channels has functioned well for over 
50 years.  With reduced water export reliance on the Delta, continued relatively modest funding 
of the Delta levee programs and recent adjustments in biological opinions the through Delta 
conveyance will do the job. 
 


The tunnel with locations through the heart of the Delta, ten or more years of construction 
and reduction of Sacramento River flow into and through the Delta will destroy the Delta and 
greatly damage the entire Bay Delta Estuary.  The ten or more billions of dollars to be expended 
on the tunnel could be best spent on developing water supply and self-sufficiency in the areas 
receiving imported water.  The continued dependence upon moving water from the Delta 
hundreds of miles through subsiding canals and related pumping facilities along and across 
active earthquake faults is unwise, particularly for urban areas.  It is likely that some surplus 
water will continue to be available for export from the Delta.  With the long anticipated 
continuing development in the Delta watershed and now the recognized need to sustain the 
groundwater basins the availability of surplus water for export from the Delta will greatly 
diminish. 
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            In planning for the ten feet of mean sea level rise and climate change predicted by DWR 
investment in the Delta tunnel is unwise.  In general the Delta levee system has about 18 inches 
of freeboard.  Mean sea level at the Golden Gate has risen about 8 inches over the last 150 years 
and at Alameda about 4 inches over the last 100 years.  Continued funding of the Delta levee 
programs as recommended herein will assure that Delta levees can be raised over time to 
accommodate a significant rise in mean sea level and with emergency measures meet even a 
short term greater rise.  There appear to be many variables and sea level rise and fall varies 
greatly throughout the globe.  The predictions anticipate a significant acceleration in sea level 
rise.  If and when such occurs at the Golden Gate the probability of a 10 foot rise increases and 
solutions will surely not be focused on the Delta tunnel but on more forward looking solutions 
including previously considered solutions such as a gated structure on the flats outside the 
Golden Gate.  Measures for self-sufficiency in areas importing water can in most cases be 
designed and constructed to function regardless of sea level rise. 
 
WATER DEMAND FOR URBAN DEVELOPMENT AND FOR TREE AND VINE 
CROPS REQUIRES A FIRM SUPPLY WHICH THE DRAFT PORTFOLIO WILL NOT 
PROVIDE  
 


The portfolio fails to embrace the need to reduce reliance on exports from the Delta and 
fails to recognize the hydrologic limitations of the Sacramento San Joaquin Delta watershed. 
 
            Development within the watersheds of origin and the need to recapture water from SWP 
and CVP exports will increase. There is evidence that more water will be needed to mitigate for 
the SWP and CVP damage to fish including meeting the CVPIA anadromous fish restoration 
requirements of 2 times the average natural production for the years 1967 through 1991. Climate 
change is also expected to adversely affect water supply. The increasing threat of terrorism, the 
continuing threat of natural calamities, including earthquakes and the growing need for 
electricity all gravitate towards less reliance on exports from the Delta and instead concentration 
on developing local self-sufficiency. The deficit due to the failure to develop North Coast 
watersheds will not be overcome by efforts at self-sufficiency, however, increased efforts in 
urban communities can increase the amount of water available for agriculture and the 
environment. 
 
 The hydrology predating the construction of the CVP and SWP reflected that no surplus 
water would be available for export from the Sacramento-San Joaquin Watershed during a 
reoccurrence of the 1929-1934 drought. 
 


Exhibit 12 is a copy of the hydrographs from page 116 of the Weber Foundation Studies 
titled "An Approach To A California Public Works Plan" submitted to the California Legislature 
on January 28, 1960. The highlights and margin notes are added. 
 


The 1928/29-1933/34 six year drought period reflected on Exhibit 12 shows the average 
yearly runoff is 17.631 million acre feet with local requirements of 25.690 million acre feet. 
There is a shortage during the drought period within the Delta Watershed of 8.049 million acre 
feet per year without any exports. It is questionable whether the groundwater basins can be 
successfully mined to meet the shortage within the watershed let alone the export demands. A 
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comparable review of the hydrograph for the North Coast area reflects that surplus water could 
have been developed without infringing on local requirements. 
 
 The limited hydrology was clearly recognized in the planning for the SWP which was to 
develop projects on the rivers in the North Coast watersheds sufficient to import to the Delta by 
the year 2000   5 million acre feet of water seasonally to meet local needs and for transfer to 
areas of deficiency. (See Exhibit 14 December 1960 Bulletin 76 page 13). Such areas of 
deficiency were expected to be both north and south of the Delta pumps. The projects in the 
North Coast watersheds were never constructed and the projects are woefully short of water. 
 
THE PLAN TO SECURE AN ADDITIONAL SUPPLY OF 5 MILLION ACRE FEET OF 
WATER FROM NORTH COAST WATERSHEDS BY THE YEAR 2000 WAS 
ABANDONED AND NO SUBSTITUTE SUPPLY HAS BEEN DEVELOPED 
 


In addition to the lack of precipitation in the Delta watershed to meet local and export 
needs are the environmental needs. Water is needed for mitigation of project impacts and the 
affirmative obligations for salinity control and fish restoration. 
 
 The original planning for the SWP and CVP appears to have underestimated the needs to 
protect fish both as to flow requirements and carryover storage required for temperature control. 
In 2009 after only two (2) dry years, the SWP and CVP violated the SWRCB February outflow 
requirements claiming that meeting the outflow requirements would reduce storage below the 
point necessary to meet cold water requirements for salmon later in the year. Although the 
project operators lied and the real reason for the violation was the ongoing pumping of the 
unregulated flow to help fill San Luis Reservoir, the incident clearly shows the inability of the 
projects to provide surplus water for export in the 4th, 5th and 6th years of drought. 
 
 In May of 2013 the SWP and CVP again claimed a need to preserve cold water in storage 
for fish. They requested and were allowed by the SWRCB to reduce outflow so as to exceed the 
western and interior Delta agricultural water quality objectives to save such cold water in 
storage.  They did not suggest and did not reduce export pumping which would have had the 
same effect as reducing outflow. 
  
 In 2014 the 3rd year of drought, the SWRCB issued curtailment notices to post 1914 
water right holders in the areas of origin and reduced exports due to the lack of water. 
 


In the 4th year of drought the SWRCB curtailed post 1914 and some pre-1914 water 
rights and reduced exports due to lack of water. 
 
 Six year droughts can be expected and even longer droughts are possible. The historic 
occurrence of multi-year droughts was examined in a DWR study of tree rings. Exhibit 13 is 
Table 3 from such study. 
 
/// 
 
/// 
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THE PORTFOLIO SHOULD INCLUDE PLANNING FOR TEN YEAR DROUGHTS 
  
 The State Water Project Delivery Reliability Report 2013 shows a long-term (10 year 
period) average Table A delivery as 2,266,000 acre feet per year; a long-term average (1921-
2003) as 2,400,000 acre feet per year; a single dry year (1977) as 453,000 acre feet and a 6-year 
drought (1987-1992) as 1,055,000 acre feet per year. These figures can be contrasted to the 
Maximum Possible SWP Table A Delivery of 4,172,000 acre feet per year. See Exhibit 15 
excerpts from SWP Delivery Reliability Report 2013. 
 
 The failure of the SWP and CVP to carry out the plan for development of water projects 
to yield sufficient surplus water to meet the needs and obligations within the Delta and other 
areas of origin and the expectations of the export contractors is at the root of the crisis in the 
Delta. 


 
 The ability of the SWP and CVP to deliver “full contract amounts” never existed and thus 
cannot be restored or protected.  The projects have not been able to meet even the D 1641 
requirements.  
 
ABSENT A COMPETENT PORTFOLIO WHICH CAN MEET PROJECTED WATER 
DEMANDS THE STATE MUST SERIOUSLY ADDRESS THE AMOUNT OF NEW 
DEVELOPMENT ON ARID LANDS AND EVEN THE REDIRECTION OF 
DEVELOPMENT TO AREAS WITH WATER OR EVEN NO ADDITIONAL 
DEVELOPMENT ON SUCH LANDS UNLESS SUPPORTED WITH LOCALLY 
DEVELOPED NEW SUPPLY  
 
 As stated above an impartial evaluation is needed to determine the true capability of the 
export projects to provide surplus water for export while meeting D1641 over 6 and 10 year 
droughts, while at the same time meeting listed species requirements, protecting senior water 
rights, providing salinity control and providing an adequate supply to meet present and future 
needs in the Delta and other areas of origin.   
 
 Export of water from the Delta and other areas of origin is counterproductive to 
minimizing and fully mitigating the take of listed species. The export pumps physically kill fish 
and the diversion facilities expose others to increased predation. The proposition that export of 
flow passing into and through the Bay-Delta Estuary by way of a tunnel is consistent with 
minimizing the take of listed species is unique, bold and unsupportable. Minimizing would 
appear to require no export. Retention of water flowing into and through the Delta to the Bay 
would help dilute the harmful toxins and other constituents in the Delta which are harmful to 
human health and safety and fish.  
 


In 1978 the SWRCB concluded in D-1485 at page 13 that: 
 


“To provide full mitigation of project impacts on all fishery species now would 
require the virtual shutting down of the project export pumps.” (See Exhibit 21) 


 
Water Code section 85021 provides: 
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“§85021.  Reduction of reliance on Delta for future water supply needs 


 
The policy of the State of California is to reduce reliance on the Delta in meeting 
California’s future water supply needs through a statewide strategy of investing in 
improved regional supplies, conservation, and water use efficiency.  Each region 
that depends on water from the Delta watershed shall improve its regional self-
reliance for water through investment in water use efficiency, water recycling, 
advanced water technologies, local and regional water supply projects, and 
improved regional coordination of local and regional water supply efforts.”  


 
 The legislative intent to increase not diminish protection for the Delta and other areas of 
origin is made especially clear in the adoption of Water Code section 85031(a) which provides: 
 


“(a) This division does not diminish, impair, or otherwise affect in any manner 
whatsoever any area of origin, watershed of origin, county of origin, or any other 
water rights protections, including, but not limited to, rights to water appropriated 
prior to December 19, 1914, provided under the law.  This division does not limit 
or otherwise affect the application of Article 1.7 (commencing with Section 1215) 
of Chapter 1 of Part 2 of Division 2, Sections 10505, 10505.5, 11128, 11460, 
11461, 11462, and 11463, and Sections 12200 to 12220, inclusive.” (Emphasis 
added.) 


  
 The obligation of the projects to provide salinity control and an adequate water supply 
sufficient to maintain and expand agriculture, industry, urban, and recreational development in 
the Delta was made clear. 
 
 Reliability of water supply for exports from the Delta must be junior to the needs and 
obligations requiring water in the Delta and other areas of origin including fish and wildlife 
needs.  The modeling and analysis should provide a clear confirmation of the types and numbers 
of years when no water will be available for export and provide estimates of the amounts that 
might be available in other years.  Care should be taken to model carryover storage requirements 
with due consideration of meeting temperature, flow and statutory requirements to determine the 
firm yield available for export. 
 
 Reliability of water supply for Northern California requires that water to meet the needs 
of and obligations to restore and even enhance Delta fish, wildlife and agriculture not be 
exported. 
 
 Both State and Federal laws seek to prevent degradation of water quality.  The Proposed 
tunnel conveyance will remove the higher quality Sacramento River water from the Delta pool 
thereby reducing the dilution of the poorer quality water returning to the Delta by way of the San 
Joaquin River from SWP and CVP operations which will deliver more water to the west side of 
the San Joaquin Valley.  The delivery of such water to the San Luis Unit was prohibited by the 
San Luis Act of 1960 unless there was a Valley Drain with an outlet to the ocean.  (See Exhibit 
18).  The prohibition was circumvented.  Even the promise that “A much needed drainage 
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system and water supply will be provided in the San Joaquin Valley” included in ballot argument 
in favor of the California Water Resources Development Act (SWP) was not kept.  (See Exhibit 
16).  The portfolio unreasonably seeks to maintain and increase exports from the Delta to the 
west side of the San Joaquin Valley which degrade Delta water quality.  The cumulative impact 
from the predetermined single tunnel conveyance will aggravate such degradation. Adding water 
with salts to an already saline degraded basin without a real drainage solution is unreasonable, 
not in the public interest and in violation of the public trust.   
 
THE PORTFOLIO FAILS TO INCLUDE SPECIFIC ACTIONS TO ADDRESS THE 
SALT BALANCE IN THE SAN JOAQUIN VALLEY 
 
          Exports from the Delta and other sources to irrigate the west side of the San Joaquin 
Valley carry tons of salt which together with the latent salts leached from the soils have been and 
continue to add salt to the land, the groundwater and the San Joaquin River.  The shelving of the 
plan for a Valley drain with an outlet to the ocean has resulted in there being no real progress on 
a solution for over 50 years.  The meaningful reduction in salt loading from retirement of land 
programs, which may be flawed, needs to be carefully evaluated in that the delivery of salts 
through imported water and leaching of latent salts has continued at relatively high levels. 
 
 The provision of salinity control and an adequate supply for the Delta was deemed to be 
of utmost importance, is a primary purpose and obligation of the projects and is a critical feature 
of a reliable supply for the Delta. 
 
 Salinity control for the Sacramento-San Joaquin Delta is a primary purpose for Shasta 
Dam.  Water Code section 11207 provides: 
 
         “§11207.  Primary purposes 
 


Shasta Dam shall be constructed and used primarily for the following purposes: 
(a)  Improvement of navigation on the Sacramento River to Red Bluff. 
(b)  Increasing flood protection in the Sacramento River. 
(c)  Salinity control in the Sacramento-San Joaquin Delta. 
(d)  Storage and stabilization of the water supply of the Sacramento River for irrigation   


and domestic use.”  (Added by Stats. 1943, c 370, p. 1896) (Emphasis added.) 
 
 The Delta Protection Act of 1959 in Water Code section 12200 specifically provides:  “It 
is, therefore, hereby declared that a general law cannot be made applicable to said Delta and that 
the enactment of this law is necessary for the protection, conservation, development, control and 
use of the waters in the Delta for the public good.”  
 
 The degradation of water quality in the Delta adversely impacts agricultural, industrial, 
urban and recreational (including fish and wildlife) uses in the Delta and surrounding areas as 
well as areas served with exports from the Delta.   
 
  Salinity control and the adequacy of the quality of the water supply for the Delta as 
determined by water quality objectives set by the SWRCB must be provided in priority to 
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exports.  Such objectives provide the minimum level deemed necessary to protect beneficial 
uses.  Although the objectives are set for certain uses for certain periods, it is the composite of all 
objectives which the SWRCB determined would provide the protection for all beneficial uses.  
Such objectives have at times been violated and it is critical to recognize the pattern of 
noncompliance, emergency declarations and granting of temporary urgency changes.  
 
 Federal law is specific as to the obligations for the CVP.  PL99-546 (HR3113) 
specifically provides: 
 


“(b) (1) Unless the Secretary of the Interior determines that operation of the 
Central Valley project in conformity with State water quality standards for the 
San Francisco Bay/Sacramento-San Joaquin Delta and Estuary is not consistent 
with the congressional directives applicable to the project, the Secretary is 
authorized and directed to operate the project, in conjunction with the State of 
California water project, in conformity with such standards.  Should the Secretary 
of the Interior so determine, then the Secretary shall promptly request the 
Attorney General to bring an action in the court of proper jurisdiction for the 
purposes of determining the applicability of such standards to the project.   
 
(2) The Secretary is further directed to operate the Central Valley project, in 
conjunction with the State water project, so that water supplied at the intake of the 
Contra Costa Canal is of a quality equal to the water quality standards contained 
in the Water Right Decision 1485 of the State of California Water Resources 
Control Board, dated August 16, 1978, except under drought emergency water 
conditions pursuant to a declaration by the Governor of California.  Nothing in the 
previous sentence shall authorize or require the relocation of the Contra Costa 
Canal intake.” 


 
 Section (b) (1) does not allow for the Bureau of Reclamation to operate the CVP 
without conforming to the State water quality standards for the San Francisco 
Bay/Sacramento-San Joaquin Delta and Estuary even if the SWRCB is willing to look the 
other way.  A determination by a court of law is required.  (See Exhibit 19.) 
 
 There are specific processes and procedures for changes to Water Quality Control 
Plans including review by the United States EPA, which must be considered.   
 
 Section (b) (1) is thus applicable and requires USBR and USF&WS compliance 
unless the Secretary of Interior makes a determination that compliance is inconsistent 
with congressional directives applicable to the project and then the Attorney General is to 
be requested to bring a legal action for a court determination of the applicability of the 
standards.  There is no such court determination that would allow the CVP to operate 
without conforming to the standards. 
 
 Section (b) (2) provides an additional constraint with regard to the water quality at 
the intake to the Contra Costa Canal.  Even if the standards were determined by the court 
to not be applicable to the CVP, then the D-1485 water quality standards would be 
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applicable to the intake of the Contra Costa Canal except under drought emergency water 
conditions pursuant to a declaration by the Governor of California.  
 
 In 2004 Congress passed another law to ensure that Delta water quality standards 
and objectives would be met. 
 
 PL 108-361 (HR 2828) in pertinent part provides: 
  


(D) “Program to Meet Standards. - 
 


(I) In General. - Prior to increasing export limits from the 
Delta for the purposes of conveying water to south-of-Delta 
Central Valley Project contractors or increasing deliveries 
through an intertie, the Secretary shall, not later than 1 year 
after the date of enactment of this Act, in consultation with 
the Governor, develop and initiate implementation of a 
project to meet all existing water quality standards and 
objectives for which the Central Valley Project has 
responsibility.”  (See Exhibit 20.) 


 
 The tunnel project for increasing exports from the Delta which to the extent such are for 
serving south-of-Delta Central Valley Project contractors would be directly contrary to the 
direction of Congress which was to assure that all existing (October 25, 2004) water quality 
standards and objectives would first be met. 
 
RESTORATION OF THE DELTA TO CONDITIONS BASED ON WHAT IS 
DESCRIBED AS EXISTING IN THE EARLY 1800s WITHOUT RESTORATION OF 
AREAS BOTH UPSTREAM AND DOWNSTREAM OF THE DELTA IS A FALSE 
APPROACH WHICH PRECLUDES PROTECTION AND ENHANCEMENT OF THE 
UNIQUE, CULTURAL, RECREATIONAL, NATURAL RESOURCE, AND 
AGRICULTURAL VALUES OF THE DELTA 
 
        The post 1800 construction of dams on the rivers and streams in the Delta watershed have 
trapped much of the naturally available sediments, altered the natural flows and water 
temperature and blocked the passage of native fish to the spawning areas at higher elevations. 
Suitability of spawning areas and control of temperature for protection of salmon and steelhead 
is critical to sustainability yet unrelated to habitat in the Delta.  The CVP diversion of the San 
Joaquin River to the south rendering the river as a drain of contaminates and the SWP and CVP 
exports from the DELTA have adversely impacted fish.  The post 1800 mining has contaminated 
the rivers with mercury that is now converted to detrimental methyl mercury in wetlands.  The 
mining has also added copper to the rivers flowing into the Delta which can be harmful to the 
environment.  The upstream flood control facilities which are part of the State Plan of Flood 
Control have greatly altered the river systems from the pre-1800 condition. The 1980s SWP 
substitution of water supply from the Montezuma Gate to the Suisun Marsh to reduce fresh water 
flow to Suisun Bay significantly altered critical environmental conditions for fish species of 
current concern. 
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 For protection and enhancement of Delta values a more meaningful focus should be post 
1960. 
 
ECOSYSTEM IMPROVEMENTS WHICH CONVERT AGRICULTURAL LAND TO 
HABITAT AS A SUBSTITUTE FOR REDUCING SWP AND CVP EXPORT OF WATER 
NEEDED TO PROVIDE ADEQUATE WATER FLOW AND QUALITY FOR FISH AND 
OTHER DELTA NEEDS ARE IN MANY CASES DAMAGING TO THE DELTA 
INCLUDING FISH AND WILDLIFE 
 
 There is strong evidence indicating that fish need water flowing into and out of the Delta 
to the Bay.  The timing and amounts are the subject of ongoing debate and evaluation. 
 
 The SWP and CVP affect flow into and out of the Delta primarily through diversions to 
storage and direct diversions from the tributaries and from locations in the Delta to areas outside 
the Delta.  The reliability of water supply for fish at times directly conflicts with the reliability of 
the water supply for SWP and CVP deliveries for other purposes and in particular exports from 
the Delta.  The priorities for providing such reliability are established by law.   
 
 Water Code Section 85086 of the Delta Reform Act of 2009 assigned to the SWRCB the 
task of determining instream flow needs and new flow criteria for the Delta ecosystem necessary 
to protect public trust resources.  Such determinations have not yet been completed, yet the 
DEIR for the tunnel and the DEIR for operation of the SWP and are moving forward. Without 
resolution of the flow requirements and water quality control plan for the Delta the portfolio 
determinations are premature. The rush to decision to go forward with the tunnel in advance of 
critical evaluations is further evidence of predetermination and lack of a good faith effort to 
develop a meaningful portfolio to equitably resolve the California water challenges. 
 
 Driving the need for ecosystem restoration is the need to address the dramatic decline in 
fish species and in particular those in danger of extinction. The proposition to facilitate greater 
exports is to substitute habitat in the Delta and other measures for flow into and through the 
Delta.  The impact of SWP and CVP exports on the amount of flow into and through the Delta 
from diversion to storage and direct diversion is discounted. 
 
 The correlation between SWP and CVP exports and the decline of the fisheries has been 
a concern for many years.  In August of 1978 the State Water Resources Control Board rendered 
its Water Right Decision 1485.  The Decision was the culmination of 32 days of evidentiary 
hearing initiated on November 15, 1976 and concluded on October 7, 1977.  At that time the 
striped bass index was considered to be the indicator of ecosystem health for the Delta and 
Suisun Marsh.  Striped bass were in effect the “canary in the coal mine” and the focus was on 
maintaining favorable conditions for the null zone in Suisun Bay.   As the years passed and 
striped bass populations plummeted, the water exporters claimed striped bass to be invasive 
species, predators on endangered species and a major cause of fish declines wrongfully attributed 
to the export of water.   The canary died and the death was ignored to facilitate greater exports.  
As Exhibits 22-25 show, striped bass, steelhead, Delta smelt, fall-run Chinook salmon and 
winter-run Chinook salmon all co-existed at relatively high populations at lower export levels. 
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 In 1978 the SWRCB concluded in D-1485 at page 13 that: 
 


“To provide full mitigation of project impacts on all fishery species now would 
require the virtual shutting down of the project export pumps.”  (See Exhibit 21.) 


 
 The SWRCB also concluded in D-1485 at page 14 that: 
 


“Full protection of Suisun Marsh now could be accomplished only by requiring 
up to 2 million acre feet of fresh water outflow in dry and critical years in addition 
to that required to meet other standards.”  (See Exhibit 21.) 


 
 Exports from the Delta were not curtailed and the additional 2 million acre feet of 
outflow was not provided for the marsh. 
 
 Exhibits 22-25 show that significant declines in fish populations commenced 
when annual exports reached 2 million acre feet.  Increased development in the 
watersheds and the effects of climate change would indicate that additional surplus water 
yield would have to be developed to provide a comparable level of fish protection for the 
future and maintain even the 2 million acre feet of exports much less the full amount of 
export contracts.  Little or no export water in dry years and more in wet years would 
likely help but the Delta watershed cannot produce the needed water.  The planners of the 
SWP determined that by the year 2000 no water would be available for export without 
major water development in the North Coast. 
  
 An examination of the fish population graphs indicates that restoration of the 
ecosystem for fish is not correlated with Delta wetland habitat conditions in the 1850’s or 
at all.  The likely relationship is to water conditions, including exports from the Delta.  
Exports remove flow from the Delta.  Diversions to storage for the purpose of export 
remove and impact the timing of flow into and from the Delta.  
 
 The Delta was fully leveed and reclaimed by about 1930. 
 
 “By 1930 all but minor areas of the swampland had been leveed and were in 
production.”  (See page 8 of December 1960 Bulletin 76 - Exhibit 14.)  
 
 The USACE completed project levee construction on the San Joaquin River in the 
early 1960’s.  There are no significant changes in leveed areas or even riverine habitat 
which appear to be the cause of the decline of the fisheries.  In fact, there have been 
increases in Delta wetland habitat, including tidal wetland, during the periods of apparent 
decline.  Mildred Island flooded in 1983 and has not been reclaimed.  Little Mandeville 
and Little Frank’s Tract flooded in the 1980’s and have not been reclaimed.  Lower 
Liberty Island levees were not restored and the area has been in a tidal wetland condition 
since at least 2002. 
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 The focus on conversion of Delta land to habitat as a substitute for water for fish 
is misplaced and the result of the inappropriate commitment to increase exports.  
Adequate analysis has not been done to determine if development of shallow tidal and 
other wetland habitat in the Delta and other locations is actually detrimental to salmon 
and other anadromous fish.  In particular, stranding and predation from otters, egrets, 
herons, cormorants, gulls, white pelicans and the like have been identified as a serious 
concern. 
  
 The limited study (Exhibit 26) showing a picture of larger salmon smolts raised 
for a time in a wetland versus smaller smolts raised in the channel was cited by 
BDCP/WaterFix proponents as the evidence that shallow seasonal wetland in the Delta 
would" be a substitute for flow and justification for a 50 year take permit. The study 
monitored caged smolts in the channel where the fish must constantly swim against the 
current and compared those smolts to smolts in cages in shallow wetlands where there 
was little or no current. The experiment did not attempt to evaluate stranding or predation 
and it is doubtful that the smolts in the channel cages if uncaged would spend as much 
time swimming against the stronger currents rather than seeking areas of the channel 
where the velocity is lower. The presentation of results by BDCP including the fat 
fish/skinny fish photo neglected to show the sizes of the fish from the cages in the 
channel upstream of the shallow habitat which reportedly were comparable to those in the 
wetlands. "During periods of low, clear water, fish growth rates in the river site above the 
floodplain were comparable to those in the floodplain". (Exhibit 26, p. 1.) 


 
 Creation of Floodplain Habitat Is Not a Substitute for Flow 
 
 The available evidence and studies do not support such a substitution. The floodplain 
habitat which is suggested as potentially beneficial is that which is inundated by high flows for a 
limited period; involves a large area of water of a proper depth to help avoid predation; assumes 
avian predator populations are limited; is properly drained to avoid stranding and avoids 
increased water temperatures detrimental to salmonids. 
 
 The Jeff Opperman Final Report for Fellowship R/SF-4 referenced above containing the 
picture of the fat fish and skinny fish is often shown as support for the proposition that floodplain 
habitat can be substituted for flow (Exhibit 26.) The study does not put forth that conclusion but 
suggests "that juvenile Chinook benefit from access to floodplain habitats". (Page 2) It is 
important to recognize that the test fish were caged and thus predation from birds, fish and other 
animals was not an issue. Stranding was down-played but admittedly not tested. The test was 
conducted in and along the Cosumnes River. The skinny fish were in the river swimming against 
the current and because they were in cages and couldn't move with the current or move to quiet 
and more productive water. The fat fish obviously saved their energy for growth and apparently 
benefitted from improved food availability. The report states "During high flows the river offers 
poor habitat and fish living in this type of habitat will tend to be displaced downstream." High 
flows and displacement downstream are likely not detrimental. It is generally accepted that the 
salmon do well in high flow years. The return of adults (escapement) is usually higher two and 
one-half years after a high flow year. It is recognized that ocean conditions also play a part and 
may in some cases reduce escapement nullifying the benefit of high flow. The difference in food 
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availability in the high flow channel versus in the quiet water may not be significant in the test 
given the consumption of energy and lack of opportunity for the skinny fish to move to more 
favorable parts of the river. Displacement downstream into the cooler and more productive parts 
of the estuary is likely not bad for displaced salmon smolts. 
 


Floodplain Habitat Not Accompanied by High Flow Does Not Appear to 
Result in Increased Chinook Salmon Ocean Survival and May Not Improve 
Survival of Sacramento River Juvenile Chinook Salmon Migrating to the 
Ocean 
 


 In the study titled "Floodplain Rearing of Juvenile Chinook Salmon: Evidence of 
enhanced growth and survival" by Sommer, et al. (2001), a copy of which is Exhibit 27, tests 
were conducted in the Yolo Bypass in 1998 and 1999. The study concluded that during such 
years salmon increased in size substantially faster in the seasonally inundated agricultural 
floodplain than in the river, suggesting better growth rates. The study, however, provides: 
"Survival indices for coded-wire-tagged groups were somewhat higher for those released in the 
floodplain than for those released in the river, but the differences were not statistically 
significant. Growth, survival, feeding success, and prey availability were higher in 1998 than in 
1999, a year in which flow was more moderate indicating that hydrology affects the quality of 
floodplain rearing habitat". (Exhibit 27, p. 1.) 
 


In the discussion the authors provide: 
 


"Mean length increased faster in the Yolo Bypass during each study year, and 
CWT fish released in the Yolo Bypass were larger and had higher apparent 
growth rates than those released in the Sacramento River. It is possible that these 
observations are due to higher mortality rates of smaller individuals in the Yolo 
Bypass or of larger individuals in the Sacramento River; however we have no data 
or reasonable mechanism to support this argument." 
 
"Elevated Yolo Bypass survival rates are also consistent with significantly faster 
migration rates in 1998, the likely result of which would be reduced exposure 
time to mortality risks in the delta, including predation and water diversions." 


 
 In the study "Habitat Use and Stranding Risk of Juvenile Chinook Salmon on a Seasonal 
Floodplain" by Sommer, et al. (2004), a copy of which is Exhibit 28, the authors build upon the 
above study with further testing in 2000 and present their analysis of ocean survival.  The 
author’s abstract provides: 
 


“Although juvenile Chinook salmon Oncorhynchus tshawytscha are known to use 
a variety of habitats, their use of seasonal floodplains, a highly variable and 
potentially risky habitat, has not been studied extensively. Particularly unclear is 
whether a seasonal floodplain is a net “source” or net “sink” for salmonid 
production … Adult ocean recoveries of tagged hatchery fish indicate that 
seasonal floodplains support survival at least comparable with that of adjacent 
perennial river channels. These results indicate that floodplains appear to be a 
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viable rearing habitat for Chinook salmon, making floodplain restoration an 
important tool for enhancing salmon production. (Emphasis added.) 


 
 The data provided for ocean survival is as follows: 
 


“Table 1. - Number of coded wire tags recovered in the ocean and commercial 
fisheries for Chinook salmon released in the Yolo Bypass and Sacramento River. 
The total number of tagged fish released in each location for each year is shown 
in parentheses. The survival ration is calculated as the number of Yolo Bypass 
recoveries divided by the number of Sacramento River recoveries.” 


 
Release Group 1998 (53,000) 1999 (105,000) 2000 (55,000) 


Yolo Bypass 
Sacramento River 
Survival Ratio 


75 
35 


2.14 


136 
138 
0.99 


27 
47 


0.57 
  


In 1998 Yolo Bypass looked like a benefit, in 1999 it was a push and in 2000 Yolo 
Bypass looked like a detriment. 
 
 It is assumed that shaded river aquatic habitat is desirable for special status fish. 
Attention is called to the BDCP Draft Chapter 8 which puts forth the need to control predators by 
removing structures which affect flow fields and provide shade. The focus appears to be on 
abandoned docks, pilings and the like, however, shaded river aquatic habitat can provide the 
same effect on flow and provide shade. The impact of shaded river aquatic habitat on special 
status fish is unclear. 
 
 There are a number of significant adverse impacts associated with so-called restoration of 
tidal floodplain habitat within the Delta which have not been objectively considered or mitigated. 
 
 In the Delta where the waters are tidal the proposed habitat restoration is not necessarily 
floodplain but rather is tidal wetlands which is inundated most if not all of the time. This 
condition is favorable to predators. 
 
 Increased salinity intrusion could result from the increased tidal prism and/or creation of 
shortened pathways to the interior Delta and particularly to the large SWP and CVP intakes 
whether in the north Delta or south Delta. 
 
 Setting back, breaching, degrading and/or not restoring levees in the Delta has significant 
adverse impacts.  
 
 Increases in the tidal prism at locations similar to and including the area in and around the 
lower Yolo bypass results in advection adversely affecting the out migration of salmon smolts 
some of which are endangered. 
 
 The regularly or permanently inundated areas constitute increased habitat for predator 
species and increase ambush locations affecting the fish species of concern. The increase in 
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water surface and wetland vegetation will greatly increase the evaporation and 
evapotranspiration of fresh water. In many cases there is an increased threat of flooding to 
surrounding areas due to increased fetch and wave action across the habitat area and increased 
seepage into adjoining levees and lands. Other significant adverse impacts include propagation 
of vectors including disease bearing mosquitoes, production of methyl Mercury and toxic algal 
blooms. 
 
 There is also the harm to and loss of agricultural land and production and harm to 
terrestrial species. 
 
 Exhibit 29-1 contains excerpts from the April 2011 report by Dave Vogel titled "Insights 
into the Problems, Progress, and Potential Solutions for Sacramento River Basin Anadromous 
Fish Restoration" prepared for the Northern California Water Association and Sacramento 
Valley Water Users contains the results of studies which include the Liberty Island Ecological 
Reserve area. (The entire study can be viewed on the Northern California Water Association 
website by clicking on "Fisheries") 
 
 At pages 112 and 113 the report provides: 
 


 “Subsequent, additional juvenile salmon telemetry studies were conducted 
by Natural Resource Scientists Inc. on behalf of the USFWS and CALFED in the 
north Delta (Vogel 2001, Vogel 2004). Triangulating radio-tagged fish locations 
in real time (Figure 61) clearly demonstrated how juvenile salmon move long 
distances with the tides and were advected into regions with very large tidal 
prisms, such as upstream into Cache Slough and into the flooded Prospect and 
Liberty Islands (Figure 62). During the studies, it was determined that some radio-
tagged salmon were eaten by predatory fish in northern Cache Slough, near the 
levee breaches into flooded islands (discussed below).” 
 


 At page 120 the report provides: 
 


 “During recent years, there has been an emphasis to reclaim or create 
shallow, tidal wetlands to assist in re-recreating the form and function of 
ecosystem processes in the Delta with the intent of benefitting native fish species 
(Simenstad et al. 1999). Among a variety of measures to create such wetlands, 
Delta island levees either have been breached purposefully or have remained 
unrepaired so the islands became flooded. A recent example is the flooding of 
Prospect Island which was implemented under the auspices of creating shallow 
water habitat to benefit native fish species such as anadromous fish (Christophel 
et al. 1999). Initial fish sampling of the habitat created in Prospect Island 
suggested the expected benefits may not have been realized due to an apparent 
dominance of non-native fish (Christophel et al. 1999). Importantly, a marked 
reduction of sediment load to the Delta in the past century (Shvidchenko et al. 
2004) has implications in the long-term viability of natural conversion of deep 
water habitats on flooded Delta islands into shallow, tidal wetlands. The very low 
rates of sediment accretion on flooded Delta islands indicate it would take many 
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years to convert the present-day habitats to intertidal elevations which has 
potentially serious implications for fish restoration (Nobriga and Chotkowski 
(2000) due to likely favorable conditions for non-salmonid fish species that can 
prey on juvenile salmon. Studies of the shallow water habitats at flooded Delta 
islands showed that striped bass and largemouth bass represented 88 percent of 
the individuals among 20 fish species sampled (Nobriga et al. 2003).” 
 
 “There have likely been significant adverse, unintended consequences of 
breaching levees in the Delta. There is a high probability that site-specific 
conditions at the breaches have resulted in hazards for juvenile anadromous fish 
through the creation of favorable predator habitats. The breaches have changed 
the tidal prisms in the Delta and can change the degree in which juvenile fish are 
advected back and forth with the tides (Figure 61; previously discussed). 
Additionally, many of the breaches were narrow which have created deep scour 
holes favoring predatory fish. Sport anglers are often seen fishing at these sites 
during flood or ebb tides. Breaching the levees at Liberty Island is an example 
(Figure 72 and 73). Recent acoustic-tagging of striped bass in this vicinity 
confirmed a high presence of striped bass (Figure 74, D. Vogel, unpub. data.)” 
 


 The increased loss of fresh water due to creation of tidal and wetland habitat is clear. 
Exhibit 29-2 is Table A-5 from DWR Bulletin 168, October 1978 which shows the annual Et 
values for various crops and for Riparian Vegetation and Water Surface. The Riparian 
Vegetation and Water Surface 67.5 inches can be compared to tomatoes 33.8 inches and alfalfa 
46.0 inches.  The increased fresh water loss is from 33.7 inches when compared to tomatoes and 
2l.5 when compared to alfalfa. The increased loss of fresh water is particularly significant in 
drier years. 
 
 The Division of Water Resources (predecessor to The Department of Water Resources) in 
the Sacramento - San Joaquin Water Supervisor's report for the year 1931 dated August 1932 and 
designated Bulletin 23 includes the results of studies of water consumption of tules and cat-tails. 
Exhibit 29-3 includes Tables 69, 74, 75 and 77 from such report. Consumptive use for open 
water surface is shown as 4.91 acre feet per acre, tules at 9.63 acre feet per acre, and alfalfa at 
3.51 acre feet per acre. To examine the relatively high consumptive use for tules the U.S. 
Department of Agriculture undertook a continuation of the study of consumptive use for 
asparagus, tules and cattails.  The tables show an average of 14.63 acre feet per acre for cat-tails 
and 13.48 acre feet per acre for tules. Results from cat-tails and tules grown in tanks at Camp 3, 
King Island for 1931 are shown in Table 77. The results for normal sized tules was 8.0 acre feet 
per acre. 
 
ADVERSE IMPACTS TO DELTA WATER QUALITY FROM PORTFOLIO ACTIONS 
VIOLATE ANTI-DEGRADTION POLICIES, THE DELTA REFORM ACT, WATER 
CODE SECTIONS 12200 ET SEQ. AND WATER CODE SECTIONS 11460 ET SEQ. 
 
 Salinity control and an adequate water supply in the Delta sufficient to maintain and 
expand agriculture, industry, urban and recreational development in the Delta area is a 
precondition to the SWP and CVP export of water from the Delta.  Additionally the projects 
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must reduce reliance on exports from the Delta and as coequal goals provide a more reliable 
water supply for California including the Delta and protect, restore and enhance the Delta 
ecosystem. See Water Code section 85054.  The unique cultural, recreational, natural resource, 
and agricultural values of the Delta are specifically referenced. 
 
             For agriculture in much of the Delta including the central Delta salt accumulates in the 
soil as a result of evapotranspiration and surface evaporation. Due to soil types, shallow 
groundwater levels and crop limitations increasing leaching fractions by application of greater 
quantities of irrigation water is not feasible. Salt balance requires application of good quality 
water during periods of irrigation such that rainfall will achieve the leaching of salts from the soil 
necessary to achieve salt balance.  Control of land use in the Primary zone of the Delta is 
intended to assure that this area remains in agricultural use including the growing of grain and 
other forage crops to sustain the wintering waterfowl of the Pacific Flyway and other important 
wildlife. Typically winter flooding is used to saturate the soil so that winter rains can drive the 
accumulated salts from the root zone for growing the customary crops. Leaching of salts can be 
accomplished through special land grading with containment dikes and open drains in close 
proximity that allow applied water to push salts from the root zone area. The process is very 
expensive and only applicable to growing high value crops.   
 
           Compliance with water quality objectives for agricultural uses rather than avoidance of 
degradation assumes that the objectives avoid significant harm.  There is no supporting analysis 
for such assumption.  The analysis of effects ignores the significant adverse impact to water 
quality from reduced Delta Outflow and tidal and other wetland habitat. Increased salinity 
intrusion from increases of the tidal prism, shortening the path for salinity intrusion and 
increased evaporative losses will result from habitat development.  Degradation is the result of 
the desire to increase exports and is inconsistent with the Delta Reform Act requirements to 
honor the statutory and water right priorities, enhance Delta agricultural values, reduce reliance 
on the Delta and make the Delta water supply more reliable.  The SWRCB has in the past viewed 
the water quality objectives for specific uses as a composite providing protection for all 
beneficial uses.  Changes in objectives for a particular use will likely impact protection for other 
beneficial uses.    
 
 The portfolio actions incorrectly minimize the significant adverse impacts from increases 
in methyl mercury concentration from the creation of habitat purportedly beneficial to fish to 
justify fish agency accord for export of water that is not surplus to the needs of the Delta and 
other areas of origin.  Improvement of Delta water quality and flow with reduction of exports so 
as to provide sufficient conditions to protect fish would avoid the need for habitat measures 
which increase methyl mercury.  
 
 Toxic algal blooms and microcystis are already a significant health hazard in the Delta to 
recreational users, animals, and even fish. The Delta is a source of drinking water for export and 
local users and possibility of transmission of toxins is real.   The proposed project degradation of 
Delta water quality will substantially increase the Health risk from such algal blooms.  
Cumulative impacts with likely future projects and actions will greatly increase the adverse 
impacts. The proposed single tunnel alone will remove substantial quantities of the good quality 
Sacramento River water from passing through the interior of the Delta.  This will reduce 
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velocities in some areas and increase residence time.  Elimination of the flushing action and 
dilution from the cross-delta flow and outflow will increase residence time in many locations and 
increase the concentration of constituents contributing to algal blooms.  Water temperature and 
clarity increases could also result.  Further investigation and implementation of operational 
measures to manage residence time is clearly not a good faith effort to fully consider all 
reasonable alternatives.  The most obvious of which is to eliminate isolated conveyance, provide 
adequate flushing flows and export only water which is truly surplus. 
 
 The microcystis effects from habitat development could certainly be mitigated by 
eliminating those projects which create the problem.  The impacts to fish which habitat 
development is intended to mitigate can be greatly mitigated with water flow and other measures 
including the reduction of export of water which is not truly surplus and sensitivity as to when to 
run the export pumps.  
 
LEVEE SETBACKS, EXPANDING FLOODWAYS, EXPANDING FLOODPLAINS AND 
CREATION OF BYPASSES NEED SITE SPECIFIC EVALUATION 
 


A setback levee and expansion of the floodplain may add detriments rather than multi-
benefits depending greatly on location.  Moving a levee off of the foundation which has been 
consolidating for over 100 years introduces the risk of instability which could take years to 
correct.  This is a concern particularly in the Delta.  Detrimental changes to the hydraulics in the 
rivers including the flow splits, velocity, scour, sedimentation and changes in flood routing have 
to be carefully analyzed.  Sedimentation could significantly affect channel capacity and even 
induce meandering.  In the current regulatory environment, maintenance of channel capacity is 
difficult if not impossible and is ignored.  Water quality impacts including methylation of 
Mercury and propagation of algal bloom toxins or other toxins in the added flood plain could 
adversely impact aquatic species and even humans. 


  
The rerouting of floodwaters into areas near development or critical structures increases 


the risk to such areas.  Seepage into adjoining levees and development can occur by way of 
through seepage, under seepage or by pressurization of the aquifer which is especially critical if 
there is a high water table.  Wind generated waves across the flooded area are also a problem to 
be addressed.  Stranding and increased predation of protected fish species is a huge problem.  
The predation is not only by other fish species but by numerous bird species including white 
pelicans, cormorants, egrets, herons, gulls and king fishers and by other species such as river 
otters, raccoons, mink and sea lions.  Flooding of areas every few years or every 10 or 20 years 
will drown the animals or damage the habitat for terrestrial species including species of 
particular concern such as riparian brush rabbits, endangered Garter snakes burrowing owls and 
the like.  Human health and safety impacts from disease bearing vectors such as mosquitoes and 
the chemical control of the same are particularly significant near developed areas and other areas 
of substantial human activity.  The spreading of contaminants from the flooded area and from the 
flooding of upstream wastewater pipe systems and treatment facilities and hazardous material 
sites is also a problem. 
  


Levee setbacks and expanding the flood plain should only be done with careful 
consideration of the particular location.  Benefits and detriments will change dramatically 
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depending on location.  Adding to the concerns discussed above, in the lower Delta increased 
salinity intrusion can result from increasing the tidal prism and or shortening the path to the 
export pumping facilities.  For large setbacks and expansion of floodplains the increased 
evaporative losses could be significant.  Setbacks and expansion of the floodplain would appear 
to be best placed away from development in areas where the water table is lower and 
groundwater recharge can be a real benefit.  Development of floodplain habitat and spreading of 
floodwater in areas farther upstream of the Delta will reduce the detriment, increase the possible 
benefit for recharge of the groundwater and provide greater flood control benefit to downstream 
areas. 
 


Existing levees in the Delta constitute an interrelated system necessary for the protection 
of the entire area including evacuation of the entire region in the event of emergency whether it 
be from flooding, earthquake, terrorist attack or otherwise.  With climate change, sea level rise 
and the desire to increase flood protection for populations and critical infrastructure, 
improvement of existing Delta levees should be encouraged and not burdened with floodplain 
restoration concepts.  
 
THE PORTFOLIO ACTIONS FAIL TO INCLUDE CONTINUED FUNDING FOR THE 
DWR DELTA LEVEE SUBVENTION PROGRAM (WATER CODE SECTION 12980 ET 
SEQ.) AND DELTA LEVEE SPECIAL PROJECT PROGRAM (WATER CODE 
SECTION 12310 ET SEQ.)  
 
          Preservation of the physical characteristics of the Delta and the system of levees is critical 
to maintaining 1) an adequate water supply in the delta and for exports, 2) efficient salinity 
control and conveyance of water, 3) protection and enhancement of the unique cultural, 
recreational, natural resource and agricultural values of the Delta and 4) protection of critical 
infrastructure including regional evacuation routes, railroads, urban water delivery systems, 
water treatment facilities, fuel and electrical transmission lines, natural gas transmission and 
storage facilities and shipping channels. 
 
         The legislative finding and declaration in Water Code section 12981 which was enacted 
in Statutes 1973 Chapter 717 clearly sets forth the State interest in preserving the physical 
characteristics of the Delta. 
 
       “12981   Unique resources with statewide significance; preservation 
 


 a) The Legislature hereby finds and declares that the delta is endowed with many 
invaluable and unique resources and that these resources are of major statewide 
significance. 
 
b) The Legislature further finds and declares that the delta’s uniqueness is 
particularly characterized by its hundreds of miles of meandering waterways and 
the many islands adjacent thereto, that in order to preserve the Delta’s invaluable 
resources, which include highly productive agriculture, recreational assets, and 
wildlife environment, the physical characteristics of the delta should be preserved 
essentially in their present form, and that the key to preserving the delta’s physical 
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characteristics is the system of levees defining the waterways and producing the 
adjacent islands. However, the Legislature recognizes that it may not be 
economically justifiable to maintain all delta islands. 
 


      c) the legislature further finds and declares that funds necessary to maintain and 
improve the delta’s levees to protect the delta’s physical characteristics should be 
used to fund levee work that would promote agricultural and habitat uses in the 
delta consistent with the purpose of preserving the delta’s invaluable resources.” 


 
 Preservation of the system of levees is critical to achieving the coequal goals. Water 
Code section 85054 provides: 
 


“‘Coequal goals’ means the two goals of providing a more reliable water supply 
for California and protecting, restoring and enhancing the ecosystem. The coequal 
goals shall be achieved in a manner that protects and enhances the unique cultural, 
recreational, natural resource, and agricultural values of the Delta as an evolving 
place.” 


 
      The benefits from preservation of the system of levees in the Delta extend statewide. The 
legislature established the Delta Levee Subvention Program and Delta Levee Special Projects 
Program to provide funding in addition to the local funding to maintain and improve Delta 
levees.  The two programs are directed to the areas in the Primary Zone of the Delta where 
development is greatly restricted and to the very small historic communities therein. Past funding 
for the programs has included some general funds but mostly bond funding from periodic water 
related state general obligation bonds.  
 


Many of the levees do not yet meet the recommended minimum agricultural standards in 
DWR Bulletin 192-82 or those in the USACE PL 84-99 Delta standards.  Many merit 
improvement to much higher standards.  All require ongoing maintenance and improvement. 
Since most areas are precluded from development by the primary and secondary zone limitations 
in the Delta Protection Act and Delta Stewardship Council’s Delta Plan, the levee work is 
dependent upon the agricultural land ability to pay and constrained by Prop 218 requirements.  
Without levee improvement the risk of levee failure will remain high and increase with state 
predicted sea level rise, climate change and earthquakes. 
  
         When Delta levees fail during the summer or dry periods there has historically been an 
interruption in exports from the Delta either due to salinity intrusion or difficulty in efficiently 
meeting Delta standards due to disruption of the expected hydraulics of the delta.  There are also 
issues with contamination, turbidity and increases in salinity due to increased evaporative losses. 
There can also be a shortening of the path for salinity to intrude into the Delta and reach the 
export pumps.  A resulting increase in the tidal prism could also induce greater salinity intrusion. 
The Delta Protection Act, Water Code section 12200 et seq., “prohibits project exports from the 
Delta of water necessary to provide water to which the Delta users are ‘entitled’ and water which 
is needed for salinity control and an adequate supply for Delta users.”  (United States v. State 
Water Resources Control Bd. (1986) 182 Cal.App.3d 82, 139).   
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Inconsistency with the referenced coequal goals statute is also evidenced from the system 
impacts.  The Delta overlies sands and gravels which extend beneath numerous islands and 
tracts. When an area floods seepage usually increases in adjoining lands and levees increasing 
the risk of levee failure, causing damage to crops and rendering portions of the land unfarmable. 
Wind across the flooded area generates waves impacting the unprotected interior levee slopes 
which could break through the flooded island levee causing damage to adjoining lands and 
levees.  Over time the wind will wash away the flooded island levees including riparian habitat 
and greatly increase the wind wave height and run up on adjoining levees.  If the flooded island 
is not promptly reclaimed the adjoining levees and drainage systems must be substantially 
improved and some of the damage will persist. If such reclamation is not accomplished 
additional levee failures and other adverse impacts will result. Franks Tract which flooded in 
1938 is an example where the wind wave generation across the flooded area has eroded most of 
the remnant levee contributing to the levee failure on Holland Tract and requiring substantial 
improvements on adjoining islands beyond the agricultural standards to resist the increased wave 
action.  Additionally, the loss of the levee along False River caused a more direct path for 
salinity intrusion to reach the export pumps.  This triggered the need for the emergency 
placement of the temporary rock barrier in False River at a cost of about $40 million.  


 
Loss of the physical characteristics of the Delta includes the loss of farmland, miles of 


meandering waterways, erosion of channel islands, loss of riparian habitat along the levees, loss 
of protected areas for recreation, including boating, fishing, sightseeing, swimming and the like.  
When flooding occurs terrestrial habitat is destroyed, terrestrial species are displaced or 
drowned, some of which are endangered, fish become stranded and subject to greater predation, 
waterfowl of the Pacific Flyway lose critical wintering habitat, water quality is degraded due to 
spreading of contaminates including those from upstream sources such as hazardous sites, 
flooded waste treatment facilities, broken pipelines and the like, generation of methyl mercury, 
propagation of harmful algal blooms and the related toxins, increased water temperature, 
production of undesirable aquatic vegetation, propagation of vectors such as mosquitoes together 
with the spreading of related diseases and the harmful impact of chemicals used to control the 
same, increased evaporation of fresh water and the resulting increased concentration of salinity. 


 
The cumulative effect of the elimination of funding for levee maintenance and 


improvements over such a broad area will essentially destroy the physical characteristics of the 
Delta with substantial adverse impacts to human health and safety. The cumulative impact of 
contaminants, toxins, vectors and disruption of the evacuation routes through the Delta could 
result in significant additional loss of life. 
 
      Attached hereto as Exhibit 30 are the cover and pages 32 and 33 from the DWR’s June 
15, 2007 Technical Memorandum, Delta Risk Management Strategy Phase 1, Impact to 
Infrastructure. The entire memorandum is available on the web under DRMS Technical 
Memorandum June 15, 2007. The memorandum provides the estimated replacement costs of 
Delta Infrastructure within Mean Higher High Water at $6.1 billion (2005 dollars) and $8.5 
billion (2050 dollars).  The estimated replacement cost within 100-year limits is $56.3 billion 
(2005 dollars) and $67.1 billion (2050 dollars). 
 
/// 
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      Preservation of the physical characteristics of the Delta is critical to the preservation and 
enhancement of the Delta, the maintenance of water quality, and the conveyance of water 
through the Delta with or without a tunnel. 
 
THE FAILURE TO CONTINUE FUNDING OF THE DELTA LEVEE PROGRAMS 
WILL JEOPARDISE USACE AND FEMA DISASTER ASSISTANCE TO RESTORE 
PUBLIC FACILITIES AFTER A FLOOD EMERGENCY IN THE DELTA 
 
       The State through the Central Valley Flood Protection Board (formerly the Reclamation 
Board) is the nonfederal sponsor for federal project levees and is obligated to operate and 
maintain the project levees in accordance with an Operation and Maintenance Manual 
incorporating USACE requirements.  In most cases the State has contracted with a local agency 
to maintain the project levee in accordance with the Operation and Maintenance Manual.  The 
local maintaining agency (LMA) in many cases is a Reclamation District.  The USACE has 
become more demanding as to its Operation and Maintenance requirements including 
enforcement of the no vegetation requirements and has become less willing to proceed with 
reconstruction assistance.  The USACE Operation and Maintenance is in reality the OMRR&R 
requirement.  OMRR&R is Operation, maintenance, repair, rehabilitation and replacement. The 
Maintenance responsibility for the State includes maintaining the integrity of the flood control 
system and designated floodways. “Levee inspection reports provided by the USACE indicate 
severe levee maintenance deficiencies in over 90% of State Plan of Flood Control levee 
systems.” (See Exhibit 31 CVFPB Resolution No. 2018-06)  Inability of the LMA to fund the 
maintenance or lack of agreement to fund as defined will result in State funding or loss of 
USACE reconstruction assistance.  USACE reconstruction assistance could be in the hundreds of 
millions of dollars. 
 
         FEMA assistance for nonproject levee reconstruction after emergencies is dependent 
upon a good faith State effort to mitigate damages.  The general policy question is why should 
federal money be used to repair damage resulting from the State’s deferred action?  The general 
approach in emergencies is locals exhaust their ability and then the State exhausts its ability up to 
$100 million (a somewhat arbitrary number) and then FEMA will assist unless there is an issue 
of State deferred maintenance or failure to proceed with mitigation.  In the case of repeated 
emergencies FEMA requires a mitigation plan.  As a result of multiple Delta levee breaks in 
1980 where the Director of the Department of Water Resources did not provide support but 
FEMA and State OES did, FEMA required a Flood Hazard Mitigation Plan for the Delta.  
Attached hereto as Exhibit 32 is the Flood Hazard Mitigation Plan for the Sacramento-San 
Joaquin Delta dated September 15, 1983. The plan was prepared by the Department of Water 
Resources for the Office of Emergency Services and accepted by FEMA.  The short term 
mitigation plan was to work towards a levee configuration with 1 foot of freeboard above the 100 
year flood elevation, a 16 foot crown width, a 1.5 to 1 waterside slope, a 2 to 1 landside slope 
and an all-weather access road. (See Exhibit 32, p. 13)  This came to be known as the HMP 
Standard.  It was recognized that the HMP Standard was not an engineered standard but merely a 
gage to reflect good faith improvement.  The long term mitigation plan was to implement within 
20 years a Delta Levee System plan as “described in the Corp’ Draft Feasibility Report, dated 
October 1982 and in the Department’s Bulletin 192-82, Delta Levees Investigation, dated 
December 1982 …All islands should be included in the System Plan for stage construction, as 
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recommended in the Corps’ plan.” (See Exhibit 32, p. 15.)  Failure to continue funding the Delta 
programs will surely jeopardize future federal disaster assistance which could involve hundreds 
of millions and perhaps billions of dollars of recovery costs.  
 
            Currently highways in the Bay Delta region are loaded to capacity during much of the 
day.  In the event of an emergency whether it be flood, earthquake, terrorist attack or other 
emergency the loss of highways through the Delta will greatly increase the loss of life.  
 
           Perhaps most notably, the Administration’s currently proposed FY 2020-21 budget does 
not contain funding for DWR to administer currently functioning Delta levee programs.  It is 
recommended that the portfolio include actions for the Administration, the California Natural 
Resources Agency and the Department of Water Resources to continue operation and funding of 
the Delta Levee Subvention Program and the Delta Levee Special Projects Program. A specific 
allocation for the Delta Levee Programs should be included in each water related General 
Obligation Bond Proposition, including the Governor’s currently proposed Climate Resilience 
Bond.  There should be a priority for meeting the minimum engineering standards.  Until the 
levees meet the minimum engineering standards the funding for habitat should be separately 
identified and implemented off levee. Integrating habitat with levee work greatly increases the 
cost thereby delaying progress in meeting the minimum engineering standards. Concentrating 
habitat in larger blocks where it is less likely to be disturbed and as separately managed projects 
is more beneficial to wildlife. 
 
           It is recognized that program managers would adjust funding levels based on 
participation and the ability to accomplish work given constrained work windows and other 
regulatory constraints. Prior recommendations were to fund at $100 million per year with a short 
term priority of $12 million for the Delta Levee Subvention Program, $44 million for the Delta 
Levee Special Projects deemed most important or favored by DWR and $44 million for Delta 
Levee Special Projects to improve the other levees to meet an acceptable minimum engineering 
standard.  Given current predictions for sea level rise and climate change the minimum 
engineering standard should be the DWR Bulletin 192-82 with 24 feet minimum crown width 
and 2 feet of freeboard above the 100 year flood elevation.  As sea level rise and climate change 
effects are manifested the freeboard or 100 year flood elevation should be increased. With a 24 
foot crown width two way truck traffic can be safely provided even for floodfight and increased 
height can be expeditiously added. 
 
THE PORTFOLIO’S PROPOSED INCREASE IN TELEMETERED DIVERSION DATA 
IS MISPLACED, ESPECIALLY IN THE DELTA 
 


Considering the lack of organization, compilation and uniformity of water use data, the 
administration should pursue and achieve marked progress in actions 22.1-22.7 before pursuing 
action 22.8. Requiring the onerous and traditionally not locally cost-effective deployment of 
physical measuring devices with telemetry capabilities for diverters of 500 acre feet per year, 
well below the current volumetric threshold (10,000 acre-feet a year), seems both punitive and 
premature. That is a 20-fold decrease in the threshold volume.  
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The Central and South Delta Water agencies along with other Delta water users, 
including DWR, currently participate in the Delta Measurement Experiment Consortium 
(DMEC) convened by the Delta Watermaster’s office to cooperatively pursue the newly 
promulgated regulations for measuring and metering of diversions in the Delta under SB 88. Our 
collective findings have thus far shown metering of diversions in the Delta to be both costly and 
inaccurate. In addition, the data produced is bulky, delayed, incongruent and disparate. DMEC 
has yet to show how any of the data developed thus far would be incorporated to more 
beneficially operate the SWP on a systemwide basis.  
 


Improved systemwide performance, planning and forecasting is more likely achieved 
through the improved accuracy, organization and utilization of currently available datasets (such 
as OpenET), and the improvement and updating of embedded flawed modeling assumptions 
(e.g., outdated bathymetry of Delta channels in DSM2), as opposed to continuing to rely on 
inputs that have historically provided demonstrably false projections.    
 


“OpenET” in particular, holds the promise of providing broad geospatial water demand 
data on a real time scale, and thus should be prioritized ahead of traditional retroactively oriented 
water use data. 
 
THE PORTFOLIO SHOULD INCLUDE A MULTI-AGENCY EVALUATION OF THE 
IMPACTS OF WATER TRANSFERS ON SURFACE AND GROUNDWATER SUPPLY 
AND THE ECONOMY OF THE AREA FROM WHICH THE WATER IS TAKEN  
 


Such evaluation should include examination of the need for additional restrictions and 
controls.  In addition to other requirements water transferred should be limited to water that is 
truly surplus to the present and future needs of the watershed area from which it is taken. If a 
watershed area lacks a full water supply to meet present and future needs or overlies a depleted 
or declining groundwater basin or sub basin transfers to areas outside such area should not be 
allowed. Transfers of surface water with groundwater substitution should not be allowed.  The 
opportunity for abuse and difficulty in assuring compliance is too great.  Transfers based on land 
fallowing clearly have an adverse impact on the local employment and economy and shouldn’t 
be allowed. Transfers based on crop substitution are too difficult to quantify and shouldn’t be 
allowed. Transfers shouldn’t be allowed if the transfer will foster long term demand unless it is 
clear that the long term demand will be met. Conservation measures which line or pipe earthen 
canals in areas where there is a resulting reduction in beneficial groundwater replenishment or 
reduction in return flow to surface water beneficial to other water uses including fish and wildlife 
should not be allowed as the basis for a water transfer out of general area and certainly not out of 
the watershed.  The portfolio should include an impartial examination of SWP contract 
provisions and contract administration to assure that transfers of project water or water 
transferred by way of project facilities do not result in longer term demand unless it is certain 
that such longer term demand will be met. 


 
Moreover, the directive to “[s]ubstantially reduce approval time for transfers” is 


misplaced and jeopardizes the established safeguards against harm to current legal users of water 
and Public Trust resources. 
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I have the honor to tracit herewith. prellaioaff edition of
Sniletie so. 16, De1t. Water SociUtiwe”. 181. bnlaetlo .rciae. the re
wulte of ioewct1ti0.. c nSoctarl pocoot to the Abshir.Kqliy Sausity Control.
Sorrier Act, of 1955 end 1957, .pter lk3b, Statute, of 1955, .08 apter 2092,
8t.tct., of 1957, as coeeded by ptere 1165 sd 2038, St.totee of 1959.


Stiletto So. 76 pre.eete findings sod ooncicaion. regordieg the fco.i
bility of alternative piece for the Delta feature of the State Water Pacilitice
included i the Puree-Porter Act approved by the electorate cc Novonbec 8, 1960.
The Delta ,,ater facilltic. .neIA (1) provide adequate O.C.r wupplie. throoghoot
the D.lt., (2) treceport eater cocci, the Delta cithoot code. 10.. or deterior.
tile ic quality, (3) provide fleod and cc.p.ge control to Delta ill.d,, (b)
provide iq,roved vehicular traseportahion acce.., .08 (5) .iniedne affect. 0.
.oi.tiwg recreation develoyq..nt and coha0c. reereati*0 grewik. All of the
.lt.reative p1.0* 00.18 aooc.pli.h the tiret too objectives, .od toe .lternative
plan. 00.18 .1.0 .celi.h the other objective..
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Mr. Seccey 0. Desk., Director
Departaewt of Water Deloorce.
Dacraconto, California
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mi. Steed of 000onltieg StgIo..e. ehich ow. active in 1958
“a. reoonv.0ed 10 April, 1960 wod hee act Ceon bin,, to Cia. vith your
.taff. Thu. ow have folioced the preparation of thi. report cod have
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Th Delta Water Facilities cocetitot. needed cork. vit, to
the treo.fer of north..., rater into end corn., the Delta to p1001.8.
eater for ccc Dw the D.lt. asi for copoct to cater deficient area.
along the Coast, io the S.o ao.qnio Valley .08 to Southern Cwiiforwia,
to be fioaoo.d oud.r the Califoraja Water te.ource. Derelop.eot 50.8
Aot, The Board 6. of the opinion that the i.o.. future cater reqoira
sent, for miclp.i cod ledoetrial propocee in the Delta he.. bees very
Uberaliy ..tited.


lb. Board ie of the opinion the,t the es.e.ring etudes.,
desi*0e .sd ..tiaat. woe adequate for the purpowe of this plenoing
report end ce .opport the oonob..ion. eod reoutation. eabodied
therein.


0. believe th.t the Chipp. 1,1008 Barrier Project .houl,t not
be authoriced or nonatmeted coing to it. high onet or seamy $200 elilion
ehioh eubotectieliy exceeds project benefit..


The Delta Water Projsct, iocloding etch ecocell3’ deeireble
flout control, e.epege oontrol, traseportabioc, cod reoreetional factor..
a. y be agreed upon local Delt. b.cofioiexie. ciluog to char. in
ooto, would .eet ..1J. cater reqoirwto with easisac net project benefit.,
cod ehn.ld be conetoucted 0.8cr the 8*08 Act.
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This bulletin summarizes the engineering and economic
conclusions and recommendations concerning the feasibility
of providing salinity control, water supply, flood and seep
age control, transportation facilities, and recreation develop
ment for the Sacramento-San Joaquin Delta, and conserv
ing and making the most beneficial use of a major portion
of the water resources of the State. Alternative plans for
accomplishing some or all of these objectives are presented
and compared to indicate their relative merits and to guide
the selection of facilities to be constructed.


Findings presented herein are the result of intensive stud
ies conducted during a five-year period. Previous studies
and cooperative investigations by various public and private
agencies and individuals were utilized in development of
the plans. The cooperation of these individuals and agencies
is gratefully acknowledged.


Study procedures and analyses are summarized in six
supporting office reports, which are available to interested
agencies and individuals. The subjects and titles of these
reports are:


Salinity Incursion and Water Resources
Delta Water Requirements
Channel Hydraulics and Flood Channel Design
Recreation
Plans, Designs, and Cost Estimates
Economic Aspects


Salinity Control Studies
The Delta


Its Geography and Economy
Its Role in California’s Water Development


Delta Problems
Salinity Incursion and Water Supplies
Municipal Water
Industrial Water
Agricultural Water
Water Salvage
Flood and Seepage Control
Vehicular Transportation
Recreation
Navigation


Planning and Design Concepts
Chipps Island Barrier Project
Single Purpose Delta XVater Project
Typical Alternative Delta Water Project
omprehciisive Delta Natcr Project
Project Accomplishments


Delta \Vt Supply
Water Salvage
Flood and Seepage Control
Vehicular Transportation
Recreation
Fish and Wildlife
Navigation


Economic Aspects
Benefits, Detriments, and Costs
Allocation of Costs
Costs of Project Services
Repayment


Conclusions and Recommendations
Advanced Planning, Design, and Operation Studies
Acknowledgments
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A series of subnormal water supply years
began in 1917 and various proposals for
barriers were advanced during the early
1920’s. In cooperation with the State of
California and the Sacramento Valley De
velopment Association, the U. S. Bureau of
Reclamation, under the direction of Walker
Young, extensively investigated four alter
native barrier sites and concluded that it
was “. . . physically feasible to construct
a Salt ‘Water Barrier at any one of the sites
investigated . . .“ It was recognized that
without a barrier, “. . . salinity conditions
will become more acute unless mountain
storage is provided to be released during
periods of low river discharge . . .“ Eco
nomic analyses of barriers were not made
by Mr. Young.


Following investigation of the physical
feasibility of barriers, the State Division of
\Vater Resources studied the phenomena of
salinity incursion and the economics of bar
riers. In Bulletin No. 27, “Variation and
Control of Salinity in Sacramento-San Joa
quin Delta and Upper San Francisco Bay,”
it was concluded that “. . . invasion of
salinity . . . as far as the lower end of the


Delta is a natural phenomenon which,
in varying degree, has occurred each year
as far back as historical records reveal.” It
was also concluded that the Delta could be
protected from saline invasion and be as
sured of ample and dependable water sup
plies if mountain storage were utilized to
provide a controlled rate of outflow from
the Delta.


In Bulletin No. 28, “Economic Aspects
of a Salt Water Barrier,” it was concluded
that it was not economically ustiflable to
construct a barrier. With conditions of
upstream water use at that time, it was con
cluded that the most economical solution
to salinity incursion and provision of ade
quate water supplies in the Delta could be
achieved by constructing upstream storage
and controlling rates of outflow during pe


1953, ABSHIRE-KELLY SALINITY
CONTROL BARRIER ACT


Shasta Reservoir on the Sacramento
River was constructed and began operation
in 1944 for salinity control and other pur
poses. Expanding water requirements in the
Central Valley and San Francisco Ba’ area
stimulated reconsideration of barrier plans
for water conservation and related pur
poses. Seven alternative plans for barriers
in the Bay and Delta system were investi
gated by a Board of Consultants and the
State Division of Water Resources for the
California ‘Water Project Authority. The
Board of Consultants concluded that bar
riers in the San Francisco Bay system would
not be functionally feasible due to the
uncertainty of the quality of water in a bar
rier pool. It was recommended by the Divi
sion of ‘Water Resources that “Further con
sideration be given only to . . . barriers


at or upstream from the Chipps Is
land site” at the outlet of the Delta.
1955, ABSHIRE-KELLY SALINITY
CONTROL BARRIER ACT


Additional legislation specified study of
a system of works in the Delta, referred to
as the Junction Point Barrier Plan, and the
Chipps Island Barrier Plan. The principal
purposes of these studies were to develop
complete plans for water supply in the San
Francisco Bay area and to provide salinity
control and urgently needed flood protec
tion in the Delta.


1929-1931, BULLETINS NOS. 27 AND 281879-1880, WM. HAM. HALL
Salinity incursion into the Delta, which


was recorded in 1841 and 1871, was recog
nized by the early settlers as a potential
problem to water supplies, and a salt water
barrier was proposed in the 1860’s. State
Engineer Wm. Ham. Hall subsequently
studied a barrier in conjunction with flood
control and concluded that, while a physi
cal barrier could be constructed, the costs
would exceed the benefits.


1924-1928, WALKER YOUNG
INVESTIGATION


nods of insufficient natural outflow.
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CHAPTER. 1434


An act to provids foe a study of tA junction pOflut ban-iet
and appurtenant facilities, the Absliire-KiUy Balinity Con
teal Barrier Act of 1955, riating to bar,’isrs for salinity
and flood control purposes, dedcrtng the urgency thereof,
to take effect immedsatelaj


tAppreved by Ovve,-np, Jane 57 1555. FlIed Ihse,r.t.ry of 85*1* 3*05 5. l)55.J


The people of the Stat. of CaUfornia do enact as follows:


SscrsoN 1. There is hereby appropriated to the Water
Project Authority the sum of one hundred thousand dollars


d ($100,000), payable from the Flood Control Fund of 194d,
to initiate the further investigation and cindy of the Junction
Point Barrier and Chipps Island Barrier and appurtenant fa
cilities, as such barriers and facilities are described in the
report of the Water Project Authority to the Legislature
entitled ‘Feasibility of Construction by the State of Barriers
in the San Francisco Bay System,” dated March, 1955, for the
purposes of developing complete plans of the means of accom
plishing delivery of fresh water to the San Francisco Bay
area, including the Counties of Solano, Sonoma, Naps, Mann,
Contra Costa, Alameda, Santa Clara, San Beaito, and San
Mateo, and the City and County of San Francisco, providing
urgently needed flood protection to’ agricultural lands in the
Sacramento-San Joaquin Delta, conducting subsurface explor.
ation work in the delta and designing facilities appurtenant
to the cross-delta aqueduct, obtaining more complete informa
tion on the hydrology of the delta, and studying integration
of the proposed project in the California Water Plan.


Sac. 2. The Water Project Authority may contract with
such other public agencies, federal, state, or local, as it deems
necessary for the rendition and affording of such services,
facilities, studies, and reports to the Water Project Authority
as will best assist it to carry out this act. The Water Project
Authority may also employ, by contract or otherwise, such
private consulting engineering and other technipal serrioes as
it deems necessary for the rendition and affording of such
cervices, facilities, studies, and reports as will best assist it to
carry out this act.


Sac. 3. It is the intent of the Legislature that in conduct,lug the study and investigation the Water Project Authorityshall confer and exchange information with and shall seek the
partIcipation of the United tatea btavy, the United States Bu
reau of 1clamation, the United States Corpe of Engineers
and the local port distrscts to the extent possible.


San. 4. The Water Project Authority shall report to the
Legislature the result of its study and investigation not later
than March 30, 1957.


Sac. 5. This act shnll be known and may be cited as the
Abahire-XdUy Salinity Control Barrier Act of 1955,


Sac. 6. This act is an urgency measure necessary for theimmediate preservation of the public peace, health or safetywithin the meaning of Articla 1V of the Constitution andshall go into immediate effect. The facts constituting suchnecessity are:
The areas adjacent to the San Francisco Bay urgently needan adequate supply of fresh water for domestic and industrialuses. It’ is essential to the public health, safety and welfarethat a study of salinity control barriers as a means of securingsuch a supply of fresh water, be undertaken without delay.


A four-year investigation was COfltCfll
plated, and an interim report, Bulletin No.
60, “Salinity Control Barrier Investigation”,
was published in March 1957, by the De
partment of Water Resources. This report
outlined a water plan for the San Francisco
Bay area, and recommended that the North
Bay Aqueduct be authorized for construc
tion. The North Bay Aqueduct was author
ized by the Legislature in 1957. The report
also compared the Biemond Plan, a system
of works in the Delta, with the Chipps
Island Barrier Plan, and recommended that
further study be limited to the Biemond
Plan.


1957, ABSHIRE-KELLY SALINITY
CONTROL BARRIER ACT


The Legislature concurred in limiting
further study to the Biemond Plan and
stressed the need for improving the quality
of water in the Delta and making the most
beneficial use of the water resources of the
State. A report on the further studies was
scheduled for release by March 30, 1959.


CHAPTER 2092


dii act ralotinp to barriers for saiintty and flood confrol
purposes.


(App,ov.4 by Gov.,,,oo Soly 5. 5557. Filed 1th
lser.t.n’ of Stat. 3u1y 10, 1057.


The people of the Stole of Californta do snaci ci follows:


SECTIoN 1. The Department of Water Resourees may limit
its studies of salinity control barriers to the Biemond Plan
as described in Bulletin No. 60 of the Department of Water
Resources entitled “Salinity Control Barrier Investigation,”
dated March, 1951, subject to such modifications thereof as the
department may adopt, said studies being for the purposes ofdeveloping complete plans of the means of accomplishing delivery of fresh water to the Counties of Solano, Sonoma, Naps


and Mann, providing urgently needed flood protection to agri
cultural lands in the Sacramento-San Joaqusa Delta, ac
complishing salinity control, improving the quality of water
exported from the delta to the San Francisco Bay ares, San
Joaquin Valley, and southern portions of California, makingthe most beneficial use of the water resources of the State,
and studying integration of the proposed project in The CaL
forjiia Water Plan.


Sac, 2. The department may contract with such other
public agencies, federal, state or local, as it deems necessaryfor the rendition and affording of such sen-vices, facilities,studies, and reports to the department as will best assist it tocarry out this act.


Sac. 3. It is the intent of the Legislature that in conducting the study and investigation the department shall conferand exchange information with and shall seek the participation of the United States Navy, the United States Bureau ofReclamation, the United States Corps of Engineers, and thelocal port districts to the extent possible. -


Sac. 4. The department shall submit a report to the Legislature atatixl the resati of its study anti investigation notlater than March 30, 1959.
Sac. 5. Thisactahaflbeknownandmaybecitedasthe


“Abshire-Kelly Salinity Control Barrier Act of 1957.”


1959, ADDITIONAL LEGISLATION
The potential expansion of water require


mcnts of the urban and industrial complex
in the western Delta area, and greater up
stream water use with resultant depletion
of inflow to and outflow from the Delta,
indicated need for more concentrated study
of the water requirements and supplies of
the Delta. Legislation was enacted in 1959
to undertake studies of the type and extent
of future water requirements of lands which
can be served from present channels in the
western Delta, effects of upstream water
uses on Delta supplies, plans for water serv
ice and costs thereof, and economic alid
financial feasibility of the plans. Additional
legislation authorized studies of the most
economical and efficient procedures of con
structing levees for flood control.
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CHAPTER 1765


An act providing far the investigation of water supplies and
,lood cqnlrol levees for the Baramento-San Joaginn Della
and making an appropriatwu thorefor.


[Approved b7 Goven,or Joly 10 1000 FIbS with
- secretary Of Stat. Joly 13, 1551.)


Tho people of the State of California do enact as follows:


Sscrioio 1. The Department of Water Resources shaU in
vestigate the water supplies for the Sacramento-San Joaquin
Delta: The investigation shall include, among other things
(1) the type and extent of the futiu-e water requwements
of lands which can be served from present channels in the
western De1ta (2> the extent and nature of effects of up
stream water developments on water supply available to such
lands; (3) the development of plans for water service to such
lands and estimates of costs thereof; and (4) economic and
financial auaiyses of such plans. In carrying out the investiga
tion, the department shall seek the co-operation and sssistauce
of the counties and other local agencies and entities in the
Sacramento-San Joaquin Delta and of the United States; may
enter into contracts with such entities to assist it in carrying
out the purpoees of such investigation, and shall consult with
and keep appropriate legislative committees informed of the
progress of this work.


Sac. 2. There is appropriated from the California Water
Fund to the Department of Water Resources the sum of twq.
hundred thousand dollars ($200000) to be expended for the
purposes of this act.


Sac. 3. Section 4.5 is added to the Abobire-Kelly Salinity
Control Barrier Act of 1957 (Chapter 2002, Statutes of 1957),
to read:


Sec. 4.5. A a part of the studies being performed here
under end to. obtain such information as may be required to
implement the plan included in the report referred to in Sec
tion 4, the department may condllct studies and investiga
tions to determine the moat economical and efficient type and
methods and procedures of construction to provide an ade
quate levee system in the Delta.


Sxo. 4. where is hereby appropriated to the Department
of Water Resources from the California Water Fund the
sum of two hundred thirty thousand dollars (8230.000), of
which one hundred eighty thousand dollars ($180,000), may
be expended for the studies and investigations authorized by
Section 3 hereof, and fifty thousand dollars ($50,000) may
be expended for such remeçlial work as may be necessary in
connection with levee tests being performed as a part of the
studies and investigatiops authorized by Section 3 hereof.


Intensive studies were made of the future
economic growth of lands which can be
served from channels in the western Delta.
Particular attention was given to the future
municipal and industrial water needs in the
area and the future water supplies available
in the Delta. Due to the expanded scope of
the studies, the report was delayed.


CHAPTER 2038


An act to amend Sectwn 4 of Chapter 2092, Statutes of 1957,
rslafrng to barriers for salinity and flood control purposes.


(Approved by Gov.nrn, 501y 17, 1135. Ff1.5 with
S..tary of stat. Jab 20. 1100.)


The people of the State of California do enact as fUows:


Swnose 1. Section 4 of Chapter 2092, Statutes of 1957,
1. amended to read:


Sec. 4. The department shall submit a report to the Legis
lature stating the result of ita studs and investigation not
later than January 2, 1961.


The unique character of the water sup
ply problems of the Delta was recognized
by the State Legislature when it amended
the California Water Code in 1959 to in
clude general policy regarding the Delta.
This legislation calls for provision of salin
ity control and adequate water supplies in
the Delta and states that water to which the
users within the Delta are entitled should
not be exported. The policy in this act is
basic to the planning and operation of all
works in the Delta or diversions therefrom.


CHAPTER 1766


An act to add Part 45 (comensesciesg at lieotwn 12200) to
Divi,son 6 of the Water Cods, relating to delivery of sierpless
water into, astd extractions thereof for exportation from, the
Sacramento-Ben .Toaquin Delta.


tApprov.* by Oo,.cnor Jab 16 iSt. 731.5 with
secmt.cy of stat. July ii, SIll.)


The people of the State of Califernie do nact as follows:


Ssorcow 1. Part 4.6 (commencing at Section 12200) 1.
added to Divisiosi 6 of the Water Code, to read:


PART 4.5. SACRAMENTO-SAN JOAQUIN DELTA


OKAwrsa 1. G.seei Pox,ioy


12200. The Legislature hereby finds that the water prob
lems of the Sacramento-San Joaquin Delta are unique within
the State; the Sacramento and San Joaquin Rivera join at
the Sacramento-San Joaquin Delta to discharge their fresh
water flows into Suiaisn, San Pablo and San Francisco Bayi
and thence into the Pacific Ocean; the merging of fresh
water with saline hal water, and drainage waters and the
withdrawal of fresh water for beneficial uses creates ase acute
problem of salinity intrusion into the vast network of channel.


and slough. of the Delta; the State Wabex Resources Develop.
ment System has as one of its objectives the transfer of wa
ters from water-surplus areas in the Sacramento Valley and
the north coastal area to wêter-deflcient areas to the south and
west of the Sacramento-San Joaquin Delta via the Delta; water
surplus to the needs of the areas in which it originates u
gathered in the Delta and thereby provides a common source of
fresh water supply for water-deficient areas. It is, therefore,
hereby declared that a general law cannot be made applicable
to said Delta and that the enactment of this law is neceseary
for the protection, conservation, development, control and use
of the waters in the Delta for the public good.


12201. The Legislature finds that the maintenance of an
adequate water supply in the Delta sufficient to maintain and
expand agriculture, industry, urban, and recreational develop
ment in the Delta area as act forth in Section 12220, Chapter
2, of this part, and to provide a common source of fresh
water for export to areas of water deficiency I. necessary to
the peace, health, saftey and welfare of the people of the
State, except that delivery of such watep shall be subject to
the provisions of Section 10605 and Sections 11460 to 11468,
inclusive, of this code.


12202. Among the functions to be provided by the State
Water Resources Development System, in coordination with
the activities of the United States in providing salinity control
for the Delta through operation of the Federal Central Valley
Project, shall be the provision of salinity control and an ade
quate water supply for the users of water in the Sacramento-
San Joaquin Delta. If it is determined to he in the public
interest to provide a substitute water supply to the users
in said Delta in lien of that which would be provided as a
result of salinity control no added financial burden shall be
placed upon said Delta water users solely by virtue of such
substitution Delivery of said substitute water supply shell
be subject to the provisions of Section 10505 and Sections
11460 to 11463, inclusive, of this code.


12203. It is hereby declared to be the policy of the State
that no person, corporation or public or private agency 01’ the
State or the United States should divert water from the chan
nels of the Sacramento-San Joaquin Delta to which the users
within said Delta are entitled.


12204. In determining the availability of water for export
from the Sacramento-San Joaquin Delta no- water shall be ex
ported whieh is necessary to meet the requirements of Sectiops
12202 and 12201 of this chapter.


12205. It is the policy of the State that the operation and
management of releases from storage into the Sacramento-San
Joaqmn Delta of water for use outside the area in which such
water originates shall be integrated to the maximum extent
possible in order to permit the fulfillment of the objectives of
this part.


This legislation also described the area of
the Delta to which the general policy ap
plies. The boundary of the Delta, as de
scribed in Section 12220 of the Water
Code, is indicated on the facing map. The
area considered in the intensive studies of
water requirements and supplies is described
as the Western Delta Study Area.L
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The Delta, located at the confluence of the Sacramento and San
Joaquin Rivers system, is a unique feature of the California land
scape. The Delta encompasses some 738,000 acres, interlaced with
700 miles of meandering waterways covering 50,000 acres. About
415,000 acres of land, referred to as Delta Lowlands, lie between
elevations of 5 feet above and 20 feet below sea level. This area
is composed of peat, organic sediments, and alluvium, and is
protected from flood water and high tides by man-made levees.
The extensive waterways afford opportunity for shipping and
provide a wonderland for boating and water sports. These same
waterways must safely discharge flood waters of the Central
Valley.


The fortunate combination of fertile soils, convenient water
supplies, and shallow-draft shipping to central California markets
led to development of an intensified agricultural economy in the
Delta. Initial reclamation of the marshlands began slowly in the
1850’s, but rapidly expanded after state assistance was provided
by a swampland act in 1861. By 1930, all but minor areas of the
swamplands had been leveed and were in production.


The Delta has historically been noted for its asparagus, pota
toes, celery, and varied truck crops. Recently, greater emphasis
has been placed on field corn, milo, grain, and hay, although the
Delta still produces most of the nation’s canned asparagus. The
Delta’s agricultural economy for many years was dependent
upon repulsion of ocean salinity by fresh water outflow, which
fluctuated widely, but during the past sixteen years has been
protected largely by releases from upstream reservoirs of the
Federal Central Valley Pro)ect during summer months.
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PROJECTED ASSESSED VALUATIONS WITHIN
THE WESTERN DELTA STUDY AREA


Several towns and cities arc located in the upland areas and
an industrial complex is expanding in the western part of the
Delta. Early industrial development centered around food and
kindred products, steel production, fibreboard, lumber, and ship
building activity. Large water-using industries, such as steel,
paper products, and chemicals, have developed in the western
area where water, rail, and highway transportation, coupled with
water supplies, has stimulated growth. The manufacturing em
ployment in this area was about 10,000 people in 1960.
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TRENDS IN LAND USE


A deep-draft ship channel serving commercial and military
installations terminates at Stockton, and another is being con
structed to Sacramento. Water-borne shipments in the Delta
amounted to about 6,000,000 tons annually in recent years.


The Delta encompasses one of California’s most important
high quality natural gas fields. Since 1941 the field has produced
about 300,000,000 cubic feet of methane gas for use in the San
Francisco Bay area.


With the growing significance of recreation, the Delta has
blossomed into a major recreation area at the doorsteps of metro
politan development in the San Francisco Bay area, Sacramento,
and Stockton. In 1960, nearly 2,800,000 recreation-days were en
joyed in this boating wonderland.







FE


10


II


___


—


In 1959, the State Legislature enacted the California Water
Resources Development Bond Act to finance construction of the
State Water Resources Development System. The bond act was
approved by the California electorate in November 1960. The
State Water Facilities, the initial features of this system, will
complement continuing local and federal water development
programs and include the very necessary works in the Delta.


One of the principal objectives of the State Water Resources
Development System is to conserve water in areas of surplus in
the north and to transport water to areas of deficiency to the
south and west. The Delta is important in achieving this objec
tive, since it receives all of the surplus flows of Central Valley
rivers draining to the ocean during winter and spring months and
is the last location where water not needed in the Delta or up
stream therefrom can conveniently be controlled and diverted
to beneficial use. Surplus water from the northern portion of the
Central Valley and north coastal rivers will be conveyed by the
natural river system to the Delta, where it must be transferred


) through Delta channels to export pumping plants without undue
loss or deterioration in quality. Aqueducts will convey the water
from the Delta to off-stream storage and use in areas of defi
ciency to the south and west.


In addition to being an important link in the interbasin trans
fer of water, the Delta is a significant segment of California’s
economy, and its agricultural, municipal, and industrial water
supply problems, and flood control and related problems, must
be remedied. A multipurpose system of Delta water facilities,
which will comprise one portion of the State Water Resources
Development System, is the most economical means of transfer
ring water and solving Delta problems.
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Tracy Pumping Plant


Full demands on the State Water Resources Development system can be met until about 1981 from surplus water in and tributary to the Delta with regulation by the proposed Oroville andSan Luis Reservoirs. However, upstream depletions will reducethe available surplus supplies and water will have to be importedfrom north coastal sources after that year. It is anticipated that
coordinated operation of the State Water Resources Development System and the Federal Central Valley Project will afforda limited increase in usable surplus Delta supplies beginning in198 1. As indicated in the chart, upstream depletions will continue to decrease the available surplus supplies.


The coordinated use of surplus water in and tributary to theDelta and of regulated or imported supplements to this supply,as required, is referred to as the Delta Pooling Concept. Underthis concept of operation the State will ensure a continued sup
ply of water adequate in quantity and quality to meet the needsof export water users. Advantage will be taken of surplus wateravailable in the Delta, and as the demand for water increasesand the available surplus supply is reduced by further upstreamuses, the State will assume the responsibility of guaranteeing afirm supply of water, which will be accomplished by construc
tion of additional storage facilities and import works. At thesame time, the water needs of the Delta will be fully met.


kLM4ATII RIVER NO


TRINITY RIVER NO Z


WATER SOURCES AND USES







Salinity incursion into the Delta results from the flooding and
ebbing of ocean tides through the San Francisco Bay and Delta
system during periods when the fresh water outflow from the
Delta is insufficient to repel the saline water. The natural fresh
water outflow from the Central Valley was historically inade
quate to repel salinity during summer months of some years.
The first known record of salinity encroachment into the Delta
was reported by Cmdr. Ringgold, U. S. Navy, in August 1841,
whose party found the water at the Site of the present city of


Antioch very brackish and unfit for drinking. Since that time,
and particularly after the turn of the century, with expanding
upstream water use salinity incursion has become an increasingly
greater problem in Delta water supplies. The maximum recorded
extent of salinity incursion happened in 1931, when ocean salts
reached Stockton. Since 1944 extensive incursion has been re
pulsed much of the time by fresh water releases from Central
Valley Project storage in Shasta and Folsom Reservoirs. Without
such releases, saline water would have spread through about 90
percent of the Delta channels in 1955 and 1959. Although up
stream uses might not have reached present levels in the absence
of the Central Valley Project, salinity problems would still have
been very serious during most years.


Further increase in water use in areas tributary to the Delta
will worsen the salinity incursion problem and complicate the
already complex water rights situation. To maintain and expand
the economy of the Delta, it will be necessary to provide an
adequate supply of good quality water and protect the lands from
the effects of salinity incursion. In 1959 the State Legislature
directed that water shall not be diverted from the Delta for use
elsewhere unless adequate supplies for the Delta are first provided.
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The natural availability of good quality water in the Delta
is directly related to the amount of surplus water which flows
to the ocean. The graph to the right indicates the historic and
projected availability of water in the San Joaquin River at Anti
och containing less than 350 and 1,000 parts chlorides per million
parts water, under long-term average runoff and without specific
releases for salinity control. It may be noted that even under
natural conditions, before any significant upstream water develop
ments, there was a deficiency of water supplies within the speci
fied quality limits. It is anticipated that, without salinity control
releases, upstream depletions by the year 2020 wifl have reduced
the availability of water cØntaining less than 1,000 ppm chlorides
by about 60 percent, and! that exports will have caused an addi
tional 30 percent reduction.
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The magnitude of the past and anticipated future uses of water
in areas tributary to the Delta, except the Tulare Lake Basin,
is indicated in the diagram to the left. It may be noted that, while
the present upstream use accounts for reduction of natural inflow
to the Delta by almost 25 percent, upstream development dur
ing the next 60 years will deplete the inflow by an additional
20 percent. By that date about 22 percent of the natural water
supply reaching the Delta will be exported to areas of deficiencyby local, state, and federal projects. In addition, economical development of water supplies will necessitate importation of about
5,000,000 acre-feet of water seasonally to the Delta from north
coastal streams for transfer to areas of deficiency.
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USE OF DELTA WATER SUPPLIES
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Municipalities in the surrounding upland areas of the Delta,
except in the western portion, obtain their water supplies from
surface or underground sources which are, or will be with further
development, adequate to meet their needs. In the western Delta,
the principal municipalities rely on supplies from the Contra
Costa Canal which are diverted from Delta channels. The main
problem relates to quality of the water. At the present time, the
mineral quality of the supplies deteriorates during some summer
and fall months below standards established by the U. S. Public
Health Service. This results from incursion of ocean salts, com
bined with industnal wastes and poor quality return water from
the Central Valley. Assurance of good quality supplies in ade
quate quantities to meet present requirements and anticipated
future growth is one of the most pressing problems in the Delta.


Estimates of future municipal water requirements in the west
ern Delta area were based on projected population and per capita
use. Population projections were founded on national, state, and
regional forecasts for moderately high economical conditions.
Although these conditions result in forecasts which may exceed
an anticipated “most probable” projection by about ten percent,
it is believed that this approach will assure adequate consideration
of Delta water requirements in plans for diversion of surplus
water from the Delta.


Pro)ected estimates of per capita water uses reflect anticipated
increases due to greater emphasis on water-using appliances in
homes, additional lawns and landscaping, and the general trend
toward higher standards of living. An average municipal water
use of about 140 gallons per capita per day at this time reflects
the climatic and economic conditions of the area. It is anticipated
that the average use in low density residential areas will increase
to about 200 gallons per capita per day by 2020. The estimated
total annual municipal water requirement in the western Delta
area indicates about a fifteenfold increase by 2020.
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ESTIMATED MUNICIPAL WATER REQUIREMENTS
WESTERN DELTA STUDY AREA


(In thoutands of ocr..f.et annually)


Area 1960 1980 2000 2020


Western Delta Study Area
Contra Costa Co._..__ ._.._ .._._. 9.6 26.8 62.7 116.4
Solano Co. _ ___.._.___. 0.7 1.4 10.0 35.4


Portion of Western Delta Study
Area Within the Delta


Contra Costa Co. _. 8.6 22.6 52.0 71.4
Solano Co. 0.0 0.0 0.4 2.5
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The problems of industrial water supply are similar to munici
pal supply problems in that they are concentrated in the western
Delta area and center around quality aspects. Deterioration of
water supplies by salinity incursion in 1959 caused curtailment
of production in several plants and a production halt in one major
industry. As additional upstream development and beneficial use
of wter takes place, the duration and degree of salinity incursion
each year will become more extended. It will become increas
ingly necessary to provide adequate industrial water supplies in
the western Delta area for maintenance and expansion of the
present economy.


Estimates of future industrial growth were based on correla
tion of state and regional manufacturing employment with na
tional projections. Projections to 1980 were based on detailed
analyses of the several components of the industrial complex,
while projections beyond that date reflect total manufacturing
employment. A sevenfold increase in manufacturing employment
in the western Delta area is anticipated by 2020. Increasing pro
ductivity per employee, due to automation and technical ad
vancements, coupled with projected employment, indicates a
rhirtyfold increase in production by that date.


Estimates of future water supplies to enable the production
increases were based on six manufacturing categories, and reflect
a continuation of the trend of decreasing water use per unit of
production. A fifteenfold increase in total industrial water re
quirements is indicated by 2020. The total requirement includes
two types of industrial water. One type is for processing and
recirculated cooling with quality limitations, and the second type
is for general cooling where good quality water is not required
because materials of construction in cooling equipment can sat
isfactorily withstand a wide range of quality conditions.
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For many years farmers in the Delta have been confronted
with salinity incursion in Delta channels. Since 1944 they
have enjoyed partial salinity protection and supplemental water
due to releases from Shasta and Folsom Reservoirs. As addi
tional water is utilized in areas tributary to the Delta, there
will be further reductions in unregulated late spring runoff
to the Delta, which will result in diminishing supplies in the
western Delta and greater Delta-wide reliance on regulated
fresh water outflow. About 40,000 acres in the western Delta
are faced with water supplies of poor quality even if future
export projects are not constructed. In the southern portion of
the Delta the present water supplies during summer months
consist mainly of very poor quality drainage water in the San
Joaquin River. Operation of the proposed San Joaquin Valley
waste conduit may reduce the amount of return drainage water
available in the San Joaquin River. If this occurs, substitute
water supplies would have to be provided.


Although most of the suitable land in the Delta is now
irrigated, limited additional development in the uplands is
anticipated, and more intense use by double-cropping will be
made of Delta lowlands. Estimates of expanding water require
ments reflect correlations with statewide projections of the
economic demand for farm produce. It is anticipated that about
10,000 acres of “new” land will be irrigated in the upland
areas, but about 40,000 acres will be converted to urban uses
by 2020.


Future water requirements were based on projected crop
patterns and unit water requirements of the various crops.
Some additional water may be required for leaching of lands
surrounded by brackish water. Separate allowance for this
purpose was provided in operation studies of plans which
result in brackish water in western Delta channels.
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INDEX OF AGRICULTURAL PRODUCTIVITY


ESTIMATED AGRICULTURAL WATER REQUIREMENTS
WiTHIN THE DELTA’


(It, thousandt of acre-feel onaually)


Area 1960 1980 J 2000 2020


Alameda County_ — . 13 15 15 15
Contra Costa County ... 236 272 275 270
Sacramento County — 294 339 342 336
San Joaquiri County 838 967 977 958
Solano County . 238 264 267 261
Yolo County . 244 282 285 279


TOTAL . ...._ _. 1,863 2,139 2,161 2,119


‘Including effective precipitation.
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Delta Problems_


During winter months of most years, flood flows exceed Delta usesand flush ocean salts from the channel system. Surplus water can bediverted from the Delta under these conditions. During summer andearly fall months, the inflow to the Delta is generally limited to regulatedflow in the Sacramento River. This supply must meet all uses in theDelta and export therefrom, and prevent salinity incursion from undulydegrading the quality of water in the Delta. Due to the hydraulic characteristics of the complex channel system, the amount of outflow fromthe Delta necessary for quality control at the export pumping plantsincreases as the rates of export increase.
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Water in the Sacramento River follows two basic routes to the exportpumping plants. it flows from the vicinity of Walnut Grove throughseveral generally parallel channels in a southerly direction across thecentral portion of the Delta, and also through channels in the westernportion around Sherman Island and then upstream into the central area.The quantities transferred by the first route are not sufficient to supplythe pumps and enroute Delta users during summer months, and watertransferred around Sherman Island by the second route is mixed withand carries ocean salts into the Delta. Therefore, greater quantities ofwater will be necessary to reduce the salinity concentrations in thewestern Delta, unless a physical barrier is constructed or water isdiverted directly southward across the Delta.


SCHEMATIC DISTRIBUTION
OF FUTURE REGULATED
INFLOW WITH PRESENT
CHANNEL CONDITIONS
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ANNUAL COSTS -FLOOD AND SEEPAGE CONTROL


While the peat ‘soils of the Delta are excellent for growing
crops, they cause several difficult levee maintenance and farming
problems. Levees along the channels have been constructed on
the peat and periodically must be raised and widened as the
organic foundation soils are consolidated. During the early stages
of land reclamation, islands were frequently flooded by over
topping of the levees. However, under present conditions floods
due to overtopping are infrequent in the central portion of the
Delta, but numerous islands have been flooded when sections of
the levees have suddenly failed. This apparent trend toward
decreasing levee stability results from subsidence of the land
surface and resultant greater forces on the levees. Despite increas
ing maintenance work on many existing levees, no significant
improvement in protection is achieved.


oxidation of the peat fibers, wind erosion, conwaction by farm
equipment, and loss of water in the upper few feet. As a result
of land subsidence, future levees in many areas will be 30 to 35
feet high. Work must be initiated soon to gradually increase the
stability of the levees for these future conditions. In this connec
tion, it must be recognized that flood protection for the Delta
must include works in the Delta. Flood stages in the Delta result
from inflow and high tides, frequently amplified by heavy winds
on the ocean and Bay system. Although upstream flood control
reservoirs will afford some relief, more stable levees are needed
to safely resist the high tide and flood stages.


As the peat soils are lost by oxidation and erosion, the seepage
problems are compounded. Differences in elevation between
water levels in the channels and in the islands will increase, and
the resistance by the peat to upward movement of water from


The land surface in areas of peat soils is subsiding at an average
rate of about three inches per year. This is generally attributed to
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underlying sand aquifers will be reduced. Unless suitablemethods of arresting the Loss of peat are developed, farming
in the Delta will cause continued subsidence. Experience
has shown that this subsidence will continue to within about
two to three feet above the bottom of the peat. Significant
tracts of Delta land will become impractical to farm unless
seepage is controlled and the danger of inundation is reduced.


The largest natural gas field in areal extent in the State
of California is located in the Delta. The geological struc
ture of this field is strikingly similar to the structure of the
oil fields of Wilmington, California, but the gas pressuresare dissimilar. Because of the similarity of geologic conditions, studies are being conducted to determine if deep-seatedsubsidence might occur as the gas is extracted. Estimatesbased on preliminary data indicate a maximum subsidence
of two feet in the Rio Vista area, if all the gas is extractedfrom the field.
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ANNUAL COST OF MAINTAINING
COUNTY ROADS WITHIN THE DELTA


merce. In winter months much of the area is inaccessible
because of muddy roads. There are 950 miles of paved
roads in the area, but because of the unstable peat foun
dation, the costs of maintenance and operation are dispro—
portionately high. For example, in San Joaquin County
only 12 percent of the county’s 1,780 miles of roads is
in the Delta, but almost 30 percent of the county’s annual
costs of $1,000,000 for highway facilities is expended in
the Delta. Future costs will increase due to greater use
of the road system.
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The wooden barges and stern paddle wheelers long
ago disappeared from the Delta scene, to be replaced by
fast trucks, ocean-going freighters, and tugs towing steel
barges. However, despite tremendous technological ad
vances in transportation, the Delta, with its poor founda
tion soils and miles of open waterways, has hindered the
development of a satisfactory highway system.


Vehicular transportation, even today, is confined mainly
to the crowns of the levees which encircle the farmlands,
and inter-island traffic is dependent to a large extent on
ferries. Periodic levee reconstruction to compensate for
consolidation and land subsidence results in delays and
detours for the traveling public and farm-to-market corn-
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While it is true that today’s Delta roads are greatly improved
over those of the past, there still remains a serious lack of access
to many remote locations of the Delta. Improvements are also
needed in roads linked with the state and county highway networks. Travel times to principal cities of Stockton, Tracy, Sacramento, and Antioch are depicted on the map.


An expanded and improved system of roads would unquestionably make the Delta more attractive to the recreation industry. The new roadways also would benefit many locallandowners who are presently at an economic disadvantage inshipment of their crops to markets. Increasing production in theDelta, due to anticipated double-cropping and improvements infarming practices, will increase the amount of agricultural roadtragic.
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The 50,000 acres of water surface and almost 1,000 miles of shore
line in the Delta offer a vast and fascinating area with a great diversity
of recreational opportunities. Fishing is the favorite pursuit and striped
bass is the leading catch. Salmon, shad, black bass, catfish,, and sturgeon
are also important in the sportsman’s bag. The maze of Delta channels
is appealing to boatmen for cruising, and the many miles of calm water
are ideal for water skiing and high-speed boating. While many of the
channels are not extensively used, due mainly to difficulty of access and
lack of service facilities, other areas have become congested and com
petition is developing between fishermen, boatmen, and skiers. Safety
of the recreationists is becoming a significant problem and local law
enforcement agencies are increasing their patrols. Levee erosion prob
lems due to speeding boats also have deveLoped in some localities. Pic
nicking and swimming are becoming more attractive as facilities are
developed, and duck and pheasant hunting is very popular. There are
now 123 private and public resorts which cater primarily to fishermen
and boatmen in the Delta. In addition, many of these resorts are also
developing facilities for picnicking and camping.
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Although the Delta at the present time is a scene of substantialrecreation use, there is ample room for expansion. Many miles of


shore line and large areas of water are still available for recrea
tional development. As the rapid population growth of the Bayarea continues, recreation activity in the Delta will reflect thisincrease. Based on a future of continued general economic prosperity and population growth, the amount of recreation in theDelta will increase from 2,800,000 recreation-days at the presenttime to as many as 14,000,000 recreation-days by 2020. Despitethe size of the Delta, proper local zoning and control will be essential for public safety and continued enjoyment. If the fullrecreation potential of the region is to be realized, coordinatedplanning by state and local agencies will be required.
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The Delta channels are extensively utilized by vessels ranging
in size from rowboats to deep-draft commercial freighters and
warships. The significance of navigation in the Delta has risen
and fallen in the past, but in the last few decades it has been
steadily increasing. The Corps of Engineers maintains many
miles of channels in authorized navigation projects, the principal
one in recent years being the Stockton Deep Water Channel.
Construction is now underway on the Sacramento Deep Water
Channel. Petroleum products carried by tugs and barges account
for the ma3ority of commercial shipping, but large amounts of
farm produce are shipped by barges and deep-draft freighters.
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Projections of future commerce indicate an optimistic outlook
for shipping in the Delta. It is anticipated that the tonnage of
commercial shipping will increase about fivefold by 2020, with
petroleum being the principal commodity. Projections of petro
leum shipments were related to population projections and con—
tinuation of the trend toward more vehicles per capita. It is
anticipated that the present relationship between petroleum ship
ments by water and by other means will continue.


In 1955 in conjunction with studies of barriers in the San
Francisco Bay system, an opinion was requested of the Western
Area Joint Panel on effects of barriers on national defense. The
panel, which was composed of representatives of the several
branches of the military service, concluded that a barrier at
Chipps Island would be permissible, if it contained an emergency
access for navigation.


The Delta channels are widely used for recreation boats. Al
though some areas are relatively unused, other areas become quite
congested. Conflicting interests arise between water skiers and
cruising parties and the fishermen. In some locations levees are
subjected to severe erosion by boat-generated waves. All reason
able measures must be undertaken to preserve boating opportuni
ties, and facilities to enhance recreation can be constructed in
certain locations.
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directly across the Delta to prevent com
mingling with brackish water near the out
let of the Delta.
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Planning and Design Concepts


Planning for siltii”4lc ctinIc*
Delta problems necessitates full recognition
of the interrelated effects on all phases of
the Delta’s economy. The best solution
should reflect the greatest overall benefits
and least detriments, realizing that both ob
jectives cannot be completely achieved
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A barrier at Chipps Island would insure the water supplies in
the Delta against salinity incursion from the Bay, but corrective
features would be necessary to dispose of other pollutants from
sources upstream. The principal structure would consist of a
gated floodway section, two deep-draft navigation locks, one
barge lock, one small craft lock, a tug assistance facility, a verti
cal baffle ilshway, emergency navigation ac
cess, and appurtenant operating facilities. The
floodway section would have a net area of
openings equivalent to the existing channel
in order to preclude interference with flood
flows. The conventional navigation locks
would allow a limited amount of denser saline
water to enter the upstream pool, but this
water would be removed from a sump by a
salt-scavenging system of pipes and pumps. A
barge lock would be located on Montezuma
Slough near the new Grizzly Island bridge,
about ten miles north of Chipps Island.


A barrier at the Chipps Island site would
require a master levee system along principal
channels in Suisun Bay to contain the high
tidal stages, which would be higher than the
present high stages. Additional dredging of
navigation channels also would be necessary, due to in
lower low tidal stages downstream from the barrier. Maintenance
of water levels in Delta channels at lower than present stages
during summer months would require improvements to the Delta
levees, but the nature and extent of the improvements cannot
bc accuratcly evaluated without the project in operation. A drain
would be constructed to convey municipal and industrial wastes
and agricultural drainage water from the San Joaquin Valley
into tidal water downstream from the barrier. Cooling towers


I
I


•1
-—


ci.ooowy snucuh.,


4


— EXi1W CT cvu
M.Sr( LEEC


— WISYL COIW4JIT


r
/


_V


.,- S.







29


would be required for the two principal power plants which
would discharge warm water into the barrier pool.


The type and design of the facilities described in this report
incorporate results of preliminary designs and quantity estimates
of the Corps of Engineers in current work on barriers in the
San Francisco Bay system. Estimates of the capital cost of the
facilities were based on construction costs prevailing in 1960,
plus 15 percent for contingencies and 15 percent for engineering
and overhead. The anticipated schedule of construction of the
facilities is indicated in the tabulation of estimated capital costs.
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CHIPPS ISLAND BARRIER SITE


roP_QF CAISSON
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SUMMARY OF ESTIMATED CAPITAL COST5
CHIPPS ISLAND BARRIER PROJECT


Feature and date of construction Capital cost


On Site Features
Floodway structure (1964-70) __. $44,119,000
I.ocks(1964—70) — __.__. __ — 74,278,000
Salt-scavenging system (1968-70) 3,768,000
Emergency navigation access (1964-66).. __.___._ 6,092,000
South abutment and access facilities (l964-65)..._.._...._. 723,000
Fishway (1969) —— 79,000
Buildings and miscellaneous (1966) _ __ —-_ 2,062,000
Montezuma Slough closure and barge lock (l968-70)._ 3,492,000


Subtotal, On Site Features. $134,613,000


Off Site Features
Waste disposal facilities (1967-70) $26,914,000
Extension San Joaquin Valley drain (1967-70) 17,356,000
Suisun Bay levee system (1%4-73)_ . __. 21,608,000
Shoreline facilities and dredging (1968-70) — 1,481,000


Subtotal, Off Site Features
._ - $67,359,000


TOTAL CAPITAL COST,
Cl-1IPPS ISLAND BARRIER PROJECT - $201,972,000
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A barrier at Chipps Island would provide
a definite separation between saline water in
the Bay system and fresh water in the Delta
channels, thereby preventing salinity incur
sion and assuring adequate water supplies in
the Delta. However, there would be attend
ant operating problems, and the barrier and
appurtenances would not provide flood
control and related benefits to the Delta.


With the floodway gates closed, the in
flow to the Delta to supply local uses and
export pumping plants would be distributed
in the channels as shown in the schematic
diagram. Large quantities of water would
be directed through channels in the western
Delta to remove heai wastes and maintain
satisfactory water quality conditions. Stor
age in the channels could be utilized to
achieve a limited amount of regulation.
However, navigation requirements would
prevent controlling the water level lower
than one foot below mean sea level, with
out additional dredging. Seepage and levee
stability problems would limit the maxi
mum level for sustained storage to about
two feet above mean sea level. Economic
analyses of various operating ranges indicate
that a three—foot range in water levels for
conservation of Rood water would be most
economical.


tudes downstream from the structure. An
unusually large amplitude of 6.3 feet at
Chipps Island under present conditions
would be increased to about 12 feet by a
barrier. Changes indicated on the electric
analog model were generally confirmed by
preliminary tests by the U. S. Corps of En
gineers on a hydraulic model which indi
cated slightly smaller increases in tidal am
plitudes and a slight decrease in the mean
tide level. The lower low water would
seriously affect navigation depths, and the
higher high water would seriously affect
levees along the downstream bays and mu
nicipal, industrial, and military installations
along the shore lines. Remedial measures
would be necessary.


Disposal of cooling water from power
plants and other industries would cause an
increase in temperature in the nearly quies
cent barrier pooi. This increase in tempera
ture would reduce the efliciency of cooling
equipment and adversely affect fish, and
could cause significantly increased corro
sion in equipment exposed to the warmer
water. The monetary magnitude of these
effects would be dependent upon the
amount of heat energy dissipated in the pool
by existing and future industries, and many
other factors which cannot be fully evalu
ated at this time. Satisfactory conditions
could probably be achieved by passing cool-
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Electric analog model studies reveal that
the barrier would increase the tidal ampli SCHEMATIC DISTRI8UTION OF


FUTURE REGULATED INFLOW







ing water from the principal power plants
over cooling towers.


To maintain satisfactory water quality
conditions in the barrier pool, it would be
necessary to convey industriaL and munici
pal wastes to tidal water. Drainage water
from the San Joaquin Valley would also
have to be discharged into tidal water.


Saline water entering the pool through
the locks would be allowed to settle in a
sump from which it would be pumped by
a salt-scavenging system. Operation of locks
would cause delays of about 35 minutes
per transit for deep-draft vessels and 20
minutes for tugs and smaller vessels. Assist
ance would have to be provided to maneu
ver deep-draft ships through the locks. A
tug and operating crew for this purpose
would be necessary at all times.


National defense aspects dictate that an
emergency navigation access be incorpo
rated in the barrier. This access would con
sist of concrete bins filled with sand in a
section of the barrier. In an emergency, the
sand would be pumped out and the bins
towed out of the channel.


Anadromous fish would be passed
through a vertical baffle fishway, compris
ing a series of baffles with vertical slots ex
tending to the bottom to provide passages
for water and fish. The baffles would dissi


pate the energy of the water and create
a series of bays with a slightly lower water
level in each adjacent downstream bay. The
bays would provide resting areas for the
fish after passing through short distances
of high velocity water in the slots. During
high tides downstream from the barrier,
the fishway would be closed by a gate to
prevent saline water from entering the pool.


During flood conditions the gates in the
barrier floodway would be opened. Flood
stages in the Delta would be essentially the
same as under present conditions for com
parable flood flows. Since master levees in
the Delta are not incorporated in this plan,
high flood water would occur in all the
channels. Although the flood stages would
not be changed, levee stability problems
would increase. Tidal fluctuations presently
keep the levees saturated a few feet above
the mean tide elevation, but under barrier
conditions the peat levees would dry out
and crack when water levels would be
drawn down to about one foot below sea
level. Should a sudden flood occur the open
barrier gates would permit tidal fluctuations
throughout the Delta and sections of some
dried-out levees might become unstable and
fail as the water levels rapidly rise and fall.
Remedial work would be required as prob
lems develop. Allowances for cost of this as
yet undefined work are not included in the
cost estimate.
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This system of works would accomplish essentially the same
results as a barrier at Chipps Island, that is, adequate water sup
plies for the Delta and for export therefrom, but would not
necessitate costly remedial works. Good quality water supplies
for the Delta and export pumps would be separated from saline
water by control structures operated with a relatively small rate
of fresh water outflow. Water would be supplied in the western
Delta area through new supply facilities, and in the rest of the
Delta existing irrigation and drainage works would continue in
operation. There are no flood control features in this plan.


Control structures with gated openings for discharging flood
flows would be located on channels of the Sacramento, Mokel
umne, and San Joaquin Rivers. A barge lock and fishway would
be incorporated in the Sacramento River control structure. Earth
fill channel closures would be constructed at four locations. In
1980-82, additional gates would be constructed at the existing
headworks of the Delta Cross Channel of the Central Valley
Project. Small craft locks and portage facilities would be incorpo
rated in certain control structures and channel closures. Vertical
louver fish screens would be constructed at the head of Georgiana
Slough and at the Delta Cross Channel near Walnut Grove, and
rotary drum fish screens would be constructed at other diver
sions.


Water supply facilities would serve areas in the western Delta.
The Montezuma Aqueduct would be constructed in about
1968-71 and in subsequent stages to serve water to potential
industrial land and some agriculture in central southern Solano
County, and to supplement supplies in Contra Costa County.
Works would also be included to remedy detrimental effects of
project operation, such as seepage alleviation along the Sacra
mento River channels and modffications to existing irrigation
and drainage works made necessary by the project.
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About 1,900 acres of land in the Delta, mostly small unreclaimed
islands, would be used for disposal of excess dredged material. Many
of these areas would be available and desirable for development as recrea
tion areas.


Additional water could be salvaged by completely separating good
quality cross-Delta flows from tidal water, and thereby. reducing the
amount of fresh water outflow needed for salinity repulsion. These
second stage features would include a siphon under the San Joaquin
River, additional channel closures, control structures and appurtenances,
and water supply facilities. These works may be indefinitely deferred,
depending on their need.


Estimates of the capital Costs reflect 1960 construction costs, plus 15
percent for contingencies and 15 percent for engineering and overhead.
The anticipated construction schedule is indicated in the following
tabulation:
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SUMMARY OF ESTIMATED CAPITAL COSTS
SINGLE PURPOSE DELTA WATER PROJECT


Feature and date of construction Capital cost


Steamboat Slough control structure (1968-70).______..
Miner Slough closure
Ryde control structure, barge lock, and fishway (1968-71)__.
Holland Cut control structure (1973-7S)_ _.__.__


Mokelumne River control structure and small craft lock (1973-75)
Cross-Delta Canal headworks
Fish screens: Cross-Delta Canal and Georgians Slough (1968-70) ——


Closures: Potato Slough, Old River, and Middle River (1974-76)
— --


Fishermans Cut closures (2) (1964)
Agricultural water facilities (1963-65) - ._


Municipal and rndustrial water facilities (1968-71, 1980, 1995, 2010)
Channel dredging (I974-’
Bank protection (1976-78) -


Seepage alleviation facilities (1971)
— —


$2,943,000
108,000


5,653,000
2,761,000
1,951,000


___ 1,223,000
3,500,000


404,000
133,000


4,300,000
13,952,000


------------—


——----- - - 7,154,000
1,880,000


593,000


TOTAL CAPITAL COST, FIRST STAGE FEATURE& s,sss,ooo
TOTAL CAPITAL COST, SECOND STAGE FEATURE&. $23,765,000
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Single PUrpose Delta Water Projecoperation
A Single Purpose Delta Water Project


would salvage water otherwise wasted to
Suisun Bay for salinity control, and would
provide water supplies for the Delta and
for export and use in areas of deficiency.
The project would allow salinity to en
croach somewhat farther into the Delta than
under present operations; however, the area
affected by this controlled incursion would
be supplied water by new facilities. Certain
aspects of operation described in the follow
ing paragraphs would also apply to other
variations of the Delta Water Project.


Control structures on the Sacramento
River system would divert water southward
toward the center of the Delta. Control
structures and closures on channels east of
Franks Tract would cause the water to flow
toward the export pumping plants in chan
nels in the center of the Delta. With this
type of operation, it would be necessary to
prevent brackish saline water from mixing
with fresh water in the center of the Delta.
This control could be accomplished by pro
viding fresh water outflow in the Sacra
mento and San Joaquin Rivers.


The salinity control line, with control to
a mean concentration of 1,000 parts of
chlorides per million parts of water (1,000
ppm), would be maintained in the San Joa
quin River near the mouth of False River,


about 7 miles upstream from Antioch and
in the Sacramento River at Decker Island,
about 1 V2 miles below Threemile Slough.
Salinity control at these locations could be
accomplished by maintaining an outflow
from the Delta of 1,000 second-feet, of
which about 60 percent would be released
through the San Joaquin River and the re
mainder through the Sacramento River.


Good quality water from the cross-Delta
flows would be available in existing chan
nels throughout 90 percent of the Delta
lowlands. Water would be provided to all
agricultural lands downstream of the line of
maximum salinity encroachment of 500
ppm of chlorides. The mean concentration
of chlorides would be about 250 ppm at
locations on this line. Research studies by
the University of California indicate that
seepage of any brackish water from the
channels into the Delta islands can be con
trolled below the plant root zone by appli
cation of good quality water on the surface.
The supplies diverted from the cross-Delta
flows would normally contain between 20
and 80 ppm of chlorides.


Water would also be provided to munici
palities and for certain industrial uses in the
western Delta area. Most of the required in
dustrial cooling water could be supplied
from the adjacent channels. The Contra
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Costa Canal could serve the projected in
dustrial requirements in its service area until
about 1970, and significant industrial devel
opment in southeastern Solano County is
not anticipated before 1980. The Monte
zuma Aqueduct would be constructed to
convey supplemental water from the pro
posed North Bay Aqueduct and would be
linked to the Contra Costa Canal near Pitts
burg in 1980. The capacity of the Contra
Costa Canal would then be utilized pri
marily between the Delta and the connec
tion with the Montezuma Aqueduct. The
estimated quality of the water would be
very good, with a chloride content gener
ally ranging between 15 and 80 ppm, total
dissolved solids ranging between 125 and
300 ppm, and with total hardness of be
tween 40 and 160 ppm.


Existing irrigation water supply facilities
throughout most of the Delta would not be
affected by operation of the export pumps,
but the average water level in the southern
portion of the Delta would be lowered
slightly. Irrigation facilities affected thereby
would be modified under the project.


Small increases in tidal amplitudes of
about 1.5 feet would occur at the Sacra
mento River and Steamboat Slough control
structure sites, but the mean water level
would not significantly change. The effects
would be very minor at Rio Vista.


The average water level upstream from
the control structures would be gradually
raised to a maximum of about 2.5 feet under
full project operation in about 30 years.
The increase would occur during summer
months, and any resultant increased seepage
from the channels would be fully consumed
by crops on adjoining lands without dam
age.


During flood periods, the control struc
tures would be opened and flood stages
throughout the Delta would be similar to
those under present conditions. Flood stages
on the Sacramento River would be slightly
higher for longer periods due to closing of
Miner Slough. This effect would tend to in
crease seepage conditions during a critical
crop planting time, and might necessitate
installation of seepage alleviation works.
Such works would also alleviate existing
seepage problems.


The future value of water and quality
considerations might justify construction of
the second stage features to permit further
reduction in the fresh water outflow from
the Delta. The outflow could be reduced to
the amount of unavoidable losses, or about
750 second-feet. The value of the addi
tionally salvaged water would probably not
justify construction of these works before
1990.
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Several additional features can be added to the basic Single


Purpose Delta Water Project to provide varying degrees of local
benefits, in addition to adequate water supplies. These additionalfeatures would be for flood and seepage control, transportation,and recreation. While the economics of construction and opera
tion factors would dictate grouping certain islands within en
circling master levee systems, flood protection for any one ormore of several groups of islands could be undertaken.


The Typical Alternative Delta Water Project, one of severalalternative plans, would include flood protection for the islandsin the north central portion of the Delta around Isleton, and forthe northeastern islands in the vicinity of Lodi. Fourteen channelclosures would be required in addition to those incorporated inthe Single Purpose Delta Water Project. Minor modificationsnd additions would be made in the irrigation water supply anddrainage facilities. Rotary drum fish screens would be incorpo
rated where required in all water supply works, and a vertical
louver screen would be constructed at the headworks of the
Cross-Delta Canal at Walnut Grove. Bear Creek would be diverted into the Calaveras River.


The master levee system would include existing levees of the
Sacramento River Flood Control Project. Other existing leveeswould be improved by constructing a berm on the landward side,and by raising the levee crown where necessary to increase the
freeboard. Public roads would be relocated from levee crowns to
the berms. A service and maintenance road would be placed on
the crown of the levees.


Small craft locks would be constructed at certain channel closures. At locations where rapid transirs of boats under 25 feetlong would be necessary, a tank elevator boat portage would beinstalled.
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SMALL CRAFT LOCK SITE


About 1,900 acres of Delta land would be filled with excess dredged
material, and most of this land would be available for recreational devel
opment. The additional gates on the Cross-Delta Canal headworks and
the extensions of the adjacent highway and railroad bridges would be
constructed with about 16 feet of clearance above the present average
water level to improve small craft access between the Sacramento River
and channels of the Mokelumne River system.


The second stage features of this project would be similar to those
contemplated for the Single Purpose Delta ‘Water Project.


Estimates of capital cost were based on 1960 construction costs plus
15 percent for contingencies and 15 percent for engineering and over
head.


TYPICAL SECTION OF MASTER LEVEE


4C , •


TYPICAL SECTION OF CHANNEL CLOSURE


SUMMARY OF ESTIMATED CAPITAL COSTS
TYPICAL ALTERNATIVE DELTA WATER PROJECT


Feature and date of construction Capital cost


Steamboat Slough control structure (1968-70) $2,943,000
Miner Slough closure (l970) - __ - . 108,000
Ryde control structure, barge lock, and fishway (1967-70) 5,653,000
Holland Cut control structure (1973-75) -


... 2,761,000
Cross-Delta Canal headworks (l975-77) 1,998,000
Cross-Delta Canal fish screen (1%8-70) .__• 3,500,000
Old River and Middle River closures (1975).... ._... .._._?..___. 258,000
Fishermans Cut closures (2) (1964)_ — — _ 133,000
Agricultural water facilities (1963-65) . — — 4,282,000
Municipal and industrial water facilities (1968-71, 1980, 1995, 2010) — 13,952,000
Channel dredging (1974-78) —


_. 7,224,000
Master levee system (small craft locks and portages,


irrigation and drainage works)
Isleton island-group (1964-80) — __ — 12,610,000
Lodi island-group (1964-81)


— 11,439,000
Bear Creek diversion (1967-70) - 670,000


TOTAL CAPITAL COST, FIRST STAGE FEATURES $67,531,000
TOTAL CAPITAL COST. SECOND STAGE FEATURES $23,635,000


SECTiON A-A
SMALL CRAFT LOCK
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Operation of the Typical Alternative
Delta Water Prolect would be basically the
same as with the Single Purpose Delta
Water Project. Good quality water would
be transferred directly across the Delta and
degradation in water quality from salinity
incursion would be prevented by limited re
leases of fresh water with the same degree
of control as under the Single Purpose Delta
Water Project. Water supplies for the Delta
would be distributed from the cross-Delta
flows.


Irrigation water for the Isleton island-
group and the Lodi island-group would be
diverted through siphons from the Cross-
Delta Canal into interior channels. Existing
diversion works out of the Cross-Delta
Canal, which would be rebuilt during con
struction of the master levees, and diversion
works out of the interior channels would
continue in operation. Drainage pumping
plants at channel closures would have capa
city to remove all water pumped from the
islands into the interior channels. Under all
alternative plans for the Delta ‘Water Proj
ect, the irrigation and drainage works would
be managed by local districts. Ad3ustments
in costs of operation and maintenance
would be made with the districts to reflect


costs allocated to interests other than the
local districts. Water supply facilities serv
ing several districts or agencies would be
operated by the State or by an appropriate
master district or agency.


Flood flows would be contained in prin
cipal project channels in those portions of
the Delta protected by the master levee
system, and levees along interior channels
would no longer be subject to high flood
stages. Levees on interior channels would
not need to be as high as for present condi
tions, and could be allowed to settle. Expe
rience has shown that Delta levees reach a
state of equilibrium if they are allowed to
settle a limited amount. Thus much of the
periodic reconstruction of the interior lev
ees would no longer be necessary. Bank
erosion problems due to flood flows also
would be eliminated on interior levees.


Storm runoff from upland areas surround
ing the Delta would be pumped into flood
channels, except in the case of Bear Creek
which would be diverted into flood
channels.


Water levels in the interior channels
could be lowered to achieve reductions in
the amount of seepage into the islands. In SCHEMATIC DISTRIBUTION OF


FUTURE REGULATED INFLOW
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practically all channels the level could be
live feet lower than the present average
level, or about three feet below sea level,
without causing maneuvering problems for
small craft. Any resultant shallow depths
in specific locations could be increased by
dredging.


Small craft locks and portage facilities
would be operated without cost to the
boating public as the costs would be allo
cated to beneficiaries of the master levee
system. The locks would be operated in a
standard manner with pumps for filling and
draining. The boat portages would be tank
elevators with a gate at one end. The tank
would be lowered below the hull of the
boat, and the boat would then move be
tween guides over the tank. The counter-
weighted tank would then be raised to the
higher water level and the gate opened to
permit the boat to move out under its own
power. The time for operation after posi
tioning of the boat over the tank would be
less than one minute. The boat would be
in the water at all times and there would
be no contact with the bottom of the hull.


The operation and maintenance of public
roads located on the berm of the master


levees would be less costly than for existing
roads, which must be periodically recon
structed due to levee settlement and levee
rebuilding. Maintenance of the public roads
would be by local agencies. Closures in the
master levee system of this plan would
eliminate the need for continued operation
of four ferries.


Reduction of the water surface area un
der tidal influence would cause limited in
creases in tidal amplitudes in the Delta, but
no significant changes in the average water
levels. Such changes on the Sacramento
River and Steamboat Slough would be simi
lar to those under the Single Purpose Delta
Water Protect, and amplitude changes in
the San Joaquin River in the heart of the
Delta would be less than one foot. How
ever, dredging would be necessary in some
navigable channels.


Small islands in bends and side channels,
which would be reclaimed and raised by
filling, would be available for recreational
development after the areas are no longer
needed for disposal areas. It is contemplated
that arrangements would be made with local
governmental agencies for recreational de
velopment of the lands, either by direct
means or by leasing to concessionaires.
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The Comprehensive Delta Water Project would salvage water
otherwise needed for salinity control and provide water for the
Delta. In addition, the project would provide flood and seepage
control, transportation, and recreation benefits for most of the
Delta. New master levees would encompass five principal groups
of islands and Sherman Island. Works for water supply and drain
age in the Delta would include those o the Typical Alternative
Delta Water Project, with some modifications, plus other works
to serve the newly formed island-groups. Additional small craft
facilities would also be constructed.


Flood waters of the San Joaquin River would be divided be
tween the main channel and an improved chain of distributary
channels to the west, the two branches coming together in the
western Delta. Improved channels of the Lower San Joaqurn
River Tributaries Flood Control Project would be incorporated.


The master levee along Piper Slough east of Bethel Island
would be constructed on old levees on Franks Tract to minimize
interference with existing developments on the Bethel Island
levee.


The additional interior channels created by the project in
northeastern Contra Costa County would contain good quality
water, and would serve as a fresh water distribution system for
the adjacent islands. Intensive small craft traffic in the vicinity of
Bethel Island would necessitate the construction of four small
craft portage facilities in adjacent channels and one small craft
lock at Sand Mound Slough.
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The second stage features of the Comprehensive Delta Water


Project would be similar to those in other variations of the Delta


Water Project.


Estimates of the capital costs reflect 1960 construction costs,


plus 15 percent for contingencies and 15 percent for engineering


and overhead.


HOLLAND CUT STRUCTURE SITE


SUMMARY OF ESTIMATED CAPITAL COSTS
COMPREHENSIVE DELTA WATER PROJECT


Feature and date of construction Capital cost


Steamboat Slough control structure (1968-70) $2,943,000


Miner Slough closure (1970)__.____-_ ______
108,000


Ryde control structure, barge lock md flshway (1967-70)_. __. 5,653,000


Holland Cut control structure (1973-75)______. 2,761,000


Cross-Delta Canal headworks 1975-77) 1,998,000


Cross-Delta Canal fish screen (1968-70)._______ 3,500,000


Old River and Middle River closures (1975)._...___ 258,000


Fishermans Cut closures (2) (1964) 133,000


Agricultural water facilities (19635) - 2,520,000


Municipal and industrial water facilities (1968-71, 1980, 1995, 2010L_ 13,952,000
Channel dredging (1968-78)_.. 8,950,000


Master levee system (small craft locks and portages,
irrigation and drainage works)


Isleton island-group (1964-80)___... 12,610,000
Lodi island-group (l964-Bl)____.._ ___ 11,439,000
Hok sland-group (1964-80)__ 13,810,000
Tracy island-group (1968-74)_. _.___._._ 4,722,000


Brentwood island-group (1964-79)___. .__. ___. 9,802,000
Sherman Island (1964-79)._ _...


2,030,000


Paradise Cut control structure (1969-71) 121,000


Bear Creek diversion (l967-70)__ _._._._....____. 670,000
Kellogg Creek diversion (1971) ___ _.. 79,000


TOTAL CAPITAL COST, FIRST STAGE FEATURES $98,059,000


TOTAL CAP1TAL COST, SECOND STAGE FEATURES. $21,560,000


PARADISE CUT STRUCTURE SITE
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Integrated operation of the multipurpose
facilities of the Comprehensive Delta Water
Project would enhance all principal phases
of the Delta’s economy, salvage water other
wise needed for salinity control, and pro
vide very good quality water throughout
the Delta. Although the project would have
some adverse effects on certain segments of
the Delta’s economy, such as recreation and
navigation, the multipurpose works would
afford opportunity for enhancement of
these same segments in other ways.


Operation of the water supply and trans
fer facilities during summer months would
be similar to that described for the Single
Purpose and Typical Alternative plans.
Where representative districts or agencies
are organized, the facilities could be locally
operated and maintained, and appropriate
adjustments in costs thereof could be made
to achieve equitable distribution of costs to
all beneficiaries.


Creation of interior and project channels
in the southern portion of the Delta would
separate irrigation water supplies from
drainage water originating on lands east of
the San Joaquin River. Goo1 quality water
from cross-Delta flows would be available
throughout most of the southern Delta.


Lands adjacent to the San Joaquin River
upstream from Stockton would continue to
divert from the river, but the quality of the
water in this area could be improved by
upstream flow in the San Joaquin River past
Stockton induced by the pumping plants.
A small net upstream flow occurs during
summer months under present conditions.
The quality of water in Paradise Cut could
also be improved with circulation induced
by pumping from the upper end into the
San Joaquin River. Diversions from the
river in this vicinity might be affected by
operation of a San Joaquin Valley waste
conduit. If current studies indicate that sub
stitute supplies would then be necessary, or
if further improvement of the quality of
the supplies is desired even in the absence
of adverse effects of a waste conduit, such
supplies could be readily diverted from
Delta channels without affecting works de
scribed herein.


Lands in the Holt island-group in the
south central portion of the Delta range in
elevation from several feet below sea level
to a few feet above sea level. Irrigation
water for the higher islands is pumped from
the channels, while siphons are utilized for
the lower islands. To achieve seepage con
trol benefits for the lower islands, water
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levels in the channels could be lowered.


This could be accomplished locally with


out detriment to the higher lands by con


structing low dams with pumping plants in


the channels and maintaining different wa


ter levels in the interior channel system.


Large volumes of small craft and fishing


boats move between marinas and resorts in


the Bethel Island area and Franks TraCt or


more distant points in the Delta and San
Francisco Bay system. Peak small boat traf


fic would be served by three small craft
portages on Piper Slough, and by one small
craft lock on Sand Mound Slough. Lock or
portage service for small craft would be pro
vided at various other locations in the Delta
when dictated by construction of channel
closures. It should be recognized that sub
sequent developments and changes in pat


terns of use may necessitate revisions in the
planned local service. While the lock and


portages would cause some inconvenience


to recreationists, creation of interior chan


nels not subject to flood and tidal stages
would benefit shore line installations. An
expected great increase in boating in the


future would intensify problems of patrol
ling and safety enforcement. Opportunities


would be available to local public agencies


-.


to designate certain waterways for specific


uses, and problems of regulation would be


reduced under controlled access.


Master levees o the project in the south


ern half of the Delta would cause increased
tidal amplitudes in the project channels.
The maximum increase in the San Joaquin
River system would be about one foot at
Stockton. There would be no significant
change in the mean water level. Some


dredging in navigation channels would be


necessary.


Tug and barge shipments into the south


ern Delta would be limited to the Cross-


Delta Canal. Most of the present traffic
involves beet shipments to a sugar refinery


near Tracy, and the Holland Cut channel


east of Franks Tract is generally used. The


Cross-Delta Canal would be open to the


San Joaquin River, and a barge lock at the


Holland Cut control structure would not


be economicallY justified. Although a


slightly greater travel distance from north


ern and western Delta points would be in


volved under the project, the channel to


the vicinity of the sugar refinery would be


dredged. This would permit use of larger


barges, which are presently precluded by


shallow channel depths.
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Over 90 percent of the Delta lowlands now has adequate water
supplies during summer months due in part to operation of the
Central Valley Project. However, ten percent of the Delta in
the western portion, including lands occupied by large water-
using industries and municipalities, does not have adequate good
quality- water supplies at all times. Moreover, additional regula
tion and use of water in areas tributary to the Delta, exclusive of
Delta exports, will lengthen the average period each year when
salinity incursion from the Bay causes increased operating costs,
plant shutdowns, and decreased farm production. The concentra
tions of dissolved minerals in water from the Contra Costa Canal
now approach upper limits of acceptable quality during several
months of most years, and significant sums of money are expended
by industries for demineralization and water softening.


Under any of the foregoing projects, water of very good
quality would continue to be supplied to about 90 percent of the
Delta lowlands through existing facilities. It is estimated that the
mineral quality of the supplies would generally range between
about 15 to 80 parts of chlorides and between 100 and 350 parts
of total dissolved solids per million parts water. The quality of
water in the southern portion of the Delta would be improved.


The quality of water in the Pittsburg-Antioch area with the
Chipps Island Barrier Project in operation would be uncertain.
Although downstream disposal of local municipal and industrial
wastes and drainage from the San Joaquin Valley would eliminate
the majority of the mineral pollutants, the effects of cooling water
and mineral and organic wastes of the Delta might result in water
supplies of questionable quality, particularly during critical dry


periods. Elimination of the tidal effects in this area by construc
tion of the barrier would also reduce the supply of dissolved
oxygen in the water, which is now partly replenished from
Suisun Bay.


All of the alternative plans for the Delta Water Project would
involve dual water supplies with different water quality charac
teristics. While the concentrations of minerals in water in certain
western channels would increase due to greater ocean salinity
incursion, the quality of water from the Contra Costa Canal and
from proposed water supply facilities would be excellent. It is
estimated that substitute industrial water supplies would generally
contain between 15 and 80 parts of chlorides per million parts of
water. Similarly, the total dissolved solids would generally range
between 125 and 300 parts per million. Irrigation water supplies
would be of similar quality. The Contra Costa Canal would an
nually supply about 195,000 acre-feet of water, including some
substitute water in northeastern Contra Costa County. All addi
tionally required supplemental and substitute water would be
supplied from the Montezuma Aqueduct. This annual quantity
would amount to about 120,000 acre-feet in 1990 and 330,000
acre-feet in 2020. Brackish water supplies in the western Delta
channels would vary in quality with location. The mean quality
would be about 3,000 parts of chlorides per million parts water
at Antioch during summer months. Water containing this much
salinity is not necessarily damaging to cooling equipment involv
ing alloy metals. A composite of several factors, most of which
would not be modified by alternative plans for the Delta Water
Project, controls the rate of corrosion of cooling equipment.
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Unless physical works are constructed in the Delta to prevent
salinity incursion from the Bay system, or to channelize fresh
water directly across the Delta channels, it will be necessary to
release increasingly greater amounts of fresh water from upstream
storage to maintain satisfactory quality conditions. Greater rates
of fresh water outflow will be necessary as the rate of export
pumping from the Delta increases, and greater quantities of stored
water will have to be released as the amount of surplus water for
outflow is reduced by upstream depletions and export from the
Delta. If Delta works are not constructed, the yield of other
features of the State Water Facilities would be reduced and sub
sequent features for importation of water from north coastal
sources would be needed at an earlier date. Any such modifica
tions in the program would increase the cost of water in the
Delta.


With any of the plans for the Delta water facilities, the amount
of outflow from the Delta otherwise necessary for salinity control
would be greatly reduced. It would still be necessary to dispose
of municipal and industrial wastes from the western Delta, and
drainage from the San Joaquin Valley, into channels downstream
from points of usable good quality water. All of the plans are
comparable in this respect, except that these wastes would aid in
repulsion of ocean salinity incursion with any of the alternatives
of the Delta Water Project. Fresh water required for operation
of locks and the fishway would be lost with a barrier at Chipps
Island, but would be available for use downstream of the control
structures with any of the alternatives of the Delta Water Pro;
ect. A small amount of conservation yield could be obtained from
limited storage in Delta channels with a barrier at Chipps Island,
but alternatives of the Delta Water Project would not provide
conservation storage.
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QUALITY LIMITS AT PUMPS: I00 PARTS PER MILLION, CHLORIDES
400 PARTS PER MILLION, TOTAL DISSOLVED SOLIDS
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I DELTA WATER PROJECT (ALL VARIATIONS)
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960 960 2000 2020


UPSTREAM STORAGE RELEASES FOR PROJECT OPERATION


The amount of water otherwise necessary for salinity control
which could be salvaged by Delta water facilities would vary
with time, as indicated by the above graph. The amount of sal
vaged water would be the difference between demands on up
stream storage for outflow without any works in the Delta. and
demands with such works in operation. The estimated average
annual salvage during the next 60 years would be 1,900,000 acre-
feet with the Chipps Island Barrier Project, and 2,050,000 acre-
feet with any of the alternative plans for the Delta Water
Project.
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Only the Typical Alternative Delta Water Project and the
Comprehensive Delta Water Project would provide flood and
seepage control benefits to the Delta. However, all plans would
include remedial works made necessary by adverse effects of flood
or tidal water stages changed by project operation. These would
be particularly necessary with the Chipps Island Barrier Project.


Project flood control benefits would result from reduction in
the frequency of flooding, and from reductions in costs of main
raining Delta levees. It is emphasized that complete flood protec
tion could not be assured, as the inflow to the Delta could exceed
the designed capacity of the channels. Furthermore, although the
stability of the master levees would be significantly greater than
the stability of existing levees, the character of organic foundation
soils is such that unforeseen stability problems might develop in
some areas. For these reasons, emphasis should be given to zoning
Delta lands lying below flood levels for uses involving low-value
improvements such as farming, and precluding residential devel
opment. While complete flood protection for the Delta lands
could not be assured under project conditions, there would be
a marked improvement in protection over existing conditions
which will worsen as land elevations in the Delta continue to
subside.


About 103,000 acres would be benefited by master levees in
cluded in the Typical Alternative Delta Water Project, and
about 143 miles of levees along interior channels would no longer
require costly maintenance for high flood stages. The estimated
average annual benefit of reduced flooding and operation and
maintenance costs would be about $4.65 per acre. Master levees
of the Comprehensive Delta Water Project would benefit about
252,000 acres and would reduce expensive maintenance on 295
miles of interior channel levees. The estimate of average annual
flood control benefits is about $3.60 per acre.
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PROJECTED AVERAGE ANNUAL AREA OF FLOODING


Seepage control benefits would be made available by lowering
water levels in interior channels created by the Typical Alterna
tive Delta Water Project or by the Comprehensive Delta Water
Project. In addition, lower water levels would prolong the eco
nomic life of certain islands. These benefits and the extent of
increased economic life would depend upon lowering average
water levels in the interior channels. A general lowering of five
feet could be made without adversely affecting depths for small
craft, except in isolated locations, or the majority of water supply
siphons. Based upon a live-foot lowering of water levels, seep
age control benefits, averaging an estimated $0.50 per acre for
103,000 acres, would be available with the Typical Alternative
Delta Water Project. The Comprehensive Delta Water Project
would afford seepage benefits to 252,000 acres, and the estimated
average annual benefit would be $0.45 per acre.
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The two basic problems of the existing road system in the
Delta are (1) inadequate channel crossings and circuitous routes,
with resultant excessive travel times, and (2) disproportionately
high costs of maintenance. Projects involving master levees for
flood control in the Delta would afford means for reducing both
of these problems. However, the Chipps Island Barrier Project
would provide no benefits to vehicular transportation, and the
Single Purpose Delta Water Project would provide only inci
dental benefits of this kind.


The master levee system of the Typical Alternative Delta
Water Project would include twenty-two channel closures upon
which roads could be placed, and operation of four existing
ferries could be terminated. The Comprehensive Delta Water
Project would include thirty-nine channel closures providing new
access and would eliminate the need for six ferries.


Roads on the landward berms of the master levees would be
more stable and less difficult to maintain than existing roads on
levee crowns. Driving on present levee roads is hazardous, as evi
denced by frequent drownings when vehicles run off levees into
adjacent channels. Passing clearance is often limited by parked
vehicles. In addition to improved safety with roads on the levee
berins, there would be ample width for parking off the roadways.


To realize the anticipated and needed development of recrea
tion in the Delta, it will be necessary to greatly improve vehicular
access. Realization of about 7,000,000 recreation-days each year
by 1990, and almost 14,000,000 by 2020 will, in large degree,
be dependent upon the improved vehicular access that could be
provided by multipurpose use of the master flood control levees.


The project benefits from enhancement of the road system
would be a combination of savings in maintenance costs and sav
ings in costs to Delta traffic associated with farming and to the
recreationists. Savings to Delta interests reflect reduced costs of
general travel and produce shipments through decreased travel
times and distances. Savings to the recreationists were based upon
projected recreation use and decreased travel times and distances.
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While some detriments to recreation are inherent in construc
don of any facilities in the Delta, substantial benefits would also
be achieved. As has been stated, improvements in the road net
work would make more of the Delta accessible to recreationists.
Land areas reclaimed by spoiling material from dredging of chan
nels onto small islands would afford space for development of
recreation service facilities and picnic areas. Project works at the
head of the Cross-Delta Canal would be constructed to provide
clearance for the majority of pleasure craft, thereby connecting
the Sacramento and Mokelumne River systems. Elimination of
flood and tidal effects from interior channels would make it Pos
sible to control water levels in those channels, reducing costs of
maintaining waterfront recreation facilities. Furthermore, costs
of new facilities would be less than for present conditions. The
safety of the boating public is becoming a significant problem, and
the incompatibility of high-speed boating, cruising, and skiing
with fishing and swimming creates related safety problems. Local
authorities will find it desirable and even necessary to designate
certain Delta channels for specified types of recreation use. The
interior project channels would lend themselves to this type of
zoning and also to simplified enforcement.


Planning and construction of recreational developments in the
Delta should involve local governmental agencies. Most project
channel closures would not be constructed for eight or more
years, and changing recreation patterns should be considered in
future selection of remedial and enhancement facilities. Needs for
small craft locks and boat portages should be re-evaluated at the
time closures are constructed.


eral times as great as those anticipated with any of the alternative
plans for the Delta Water Project.


It is recognized that cruising, sailing, and water skiing are
rapidly gaining in popularity in the Delta, and that construction
of master flood control levees and channel closures would inter
fere with unrestricted boating access to certain channels. How
ever, access would be provided through small craft locks or por
tage facilities at many of the channel closures, thus reducing the
detriment primarily to short delays. Studies in other areas indicate
that lockage delays are not too important to the majority of pleas
ure boatmen.


The following tabulation summarizes physical features of the
several alternative projects which would affect recreational activ
ity and growth in the Delta.


The most important form of recreation in the Delta is fishing.
In terms of recreation-days, fishing is three times as important as
the next most popular sport—cruising. A project which would
cause a major reduction in fish populations might also cause very
adverse effects on the recreation. In this connection the Chipps
Island Barrier Project would result in losses of striped bass sev


Chipps S,ngle Typical Compte
Taland Purpose Alternative hentive


Item Bernet Delta Water Delta Wires Delta Water
Praect Pro)ect Project Project


Control structures _.--.-_ 1 4 3 4
Channel closures — 1 10 21 41
New master levees (miles). — 0 0 90 185
Fishways - 1 1 1 1
Principal fish screens.— _.-._ 0 2 1 1
Barge locks 1 1 1 1
Small craft locks - - 0 0 2 5
Small craft portgc facilities._ — 0 0 5 17
Open navigable area (aces)....... 49,500 49,400 45,800 42,600
Navigable interior area (acres) 0 100 3,700 6,900
Open navigable channels (miles)_.. 700 695 590 450
Navigable interior channels (miles).. 0 5 110 250
Project roads (miles)


Paved __ _._.__ — — 0 0 33 70
Graveled — 0 1 47 109


State and county levee roads (miles) 295 295 279 265
New inter-island accesses (closures) 0 6 22 39
New public waterfront land (acres)


From master levees _. 0 0 1,900 3,600
From dredge spoils 0 1,900 1,900 2,300


Normal overhead clearance through
Delta Cross Channel (feet) _. 6 16 16 16
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Any Delta water facilities would affect
the habitat of fish in the Delta, but would
have little effect, if any, on Delta wildlife.
While it is known that the Delta plays an
important role in the life cycle of migratory
fish, and also supports resident sport fish,
insufficient biological information is avail
able with which to clearly define the po
tential effects of Delta water facilities.
Nevertheless, relative comparisons of the
alternative projects can be made.


Studies of effects of the Delta water facil
ities and export pumping plants were made
by the California Department of Fish and
Game in co-operation with the Department
of Water Resources. Cooperative experi
ments with a full-scale vertical baffle fish—
way indicate that all migratory species
would use this type of fishway. The con
clusions of the Department of Fish and
Game regarding the alternative projects are
as follows:


UChjpps island Barri€r


“This project would be the most damaging of the four
studied. It would probably cause a disastrous reduction
of almost all species of fish found in the Delta. These
losses would be brought about by the rapid salinity and
temperature change across the barrier, loss of current in
the fresh-water pooi for migration direction, striped bass
spawning eliminated due to lack of current behind the
barrier, loss of important food items, and a threefold
increase in pumping of water at Tracy. The amount of


Sacramento River water being drawn around the tip of
Sherman Island to the pumping plant would be greatly
increased. Downstream migrants of the Sacramento River
would be diverted to the pumps in large numbers. These
fish would have to be screened at the pumps and re
turned to the river channel below the influence of this
current. This condition would be a serious detriment to
all fish using the Delta.


“Single Purpose Del,ta Water Project
“This project would be the least detrimental of the


four projects studied. The reversal of flow around Sher
man Island would be eliminated. Major fish screens
would be installed at the Cross-Delta Canal headworks
and at the head of Georgiana Slough. Therefore, down
stream migrants in the Sacramento River would be
guided down the western side of the Delta out of the
influence of the pumps. In general, fish and eggs in the
western portion of the Delta would no longer be af
fected by the pumps. The replacement of the hundreds
of existing small irrigation siphons in the western Delta
by screened irrigation supply systems would further
reduce losses of small fish. In these respects conditions
for fish in the Delta would be improved.


“Fish habitat would not be reduced in the Delta. The
one channel that would be isolated under this project
would be insignificant. An important effect of the proj
ect would be the increased reversal of flow in the San
Joaquin River above the Cross-Delta Canal crossing. This
reversal of flow would occur during an average of seven
months of the year under full project operation. We
were unable to evaluate the effect of the revertI. How
ever, it could result in serious losses to salmon that now
spawn in San Joaquin River tributaries south of the
Mokelumne River. Most seriously affected would be up
stream migrating salmon. The amount of water pumped
from the Delta would be increased threefold. This in
creased withdrawal of water would divert proportion
ately more fish than is presently being diverted.


“Typical Alternative Delta Water Project
“This project would be the second least detrimental.


Losses would be expected to be greater than the Single
Purpose Project because of the reduction of 8 percent
of the fish habitat through channel closures, nd partial


channelization of the Cross-Delta Canal. The channeliza
don would cause a detriment by channeling the fish
toward the pumps by a more direct route. Water diver
sions into isolated channels would be screened and loss
of fish would be reduced. However, loss of eggs and fry
would be unavoidable. Other project conditions would
be the same as the Single Purpose Project.


“Coinprebeissive Della Water Project
“This project would be the third least detrimental. It


would cause greater loss than the Typical Alternative
Project because of the reduction of 14 percent of the
fish habitat, and the complete channelization of the
Cross-Delta Canal. This would channel the fish directly
to the pumps. Other project conditions would be the
same as in the Single Purpose Project.


“From the foregoing, if one of the above-named proj
ects is to be built in the Delta, the Department of Fish
and Game would favor the Single Purpose Delta Water
Project. However, all projects will cause serious fisheries
problems and an intensive study would be required to
solve these problems.”


Formulation of project plans reflects
comments and recommendations of the
Department of Fish and Game. Fish screens
would be installed at the heads of channels
diverting water southward from the Sacra
mento River. Such screens would reduce
the present rates of fish losses at the Tracy
Pumping Plant and in numerous other di
versions in the Delta. Project pumping
plants would also be screened. Hundreds of
diversion siphons and pumping plants in the
Delta are not screened at this time. How
ever, project diversions into interior
channels would be screened, and the fish
populations enhanced thereby.
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Commercial and military navigation in the Delta would be
adversely affected in varying degrees by any Delta water facilities,
but some potential benefits would also be realized through in
creases in channel depths and widths.


The Chipps Island Barrier Project would cause the greatest
detrimental effect to navigation, since all traffic between the San
Francisco Bay system and Delta points would have to pass
through locks. At present, an average of about 570 deep-draft
commercial vessels, and 10,300 tug and barge tows and small ves
sels pass Chipps Island each year. It is estimated the annual transits
would increase to 2,800 and 40,000, respectively, by 2020. The
volume of future military traffic cannot be realistically estimated,
nor is it possible to place a reasonable value on its lost time. The
increased tidal amplitude downstream from a barrier at Chipps
Island would necessitate additional dredging in some areas to pro
vide the required minimum navigation depth. This increased
depth might cause additional maintenance dredging which fre
quently results from deepening navigation channels.


Completion of the Sacramento Deep Water Channel will divert
most of the tug and barge traffic- away from the Sacramento River
between the vicinities of Rio Vista and Sacramento. The traffic
which would pass the site of the Sacramento River control struc
ture would generally be limited to that originating from or
destined to points of call downstream from the vicinity of Free-
port. It is anticipated that the volume of this traffic would increase
from 600 transirs per year after completion of the Sacramento
Deep Water Channel to about 900 transits per year by 2020.


Construction of control structures and closures on channels
south of the San Joaquin River in the heart of the Delta would
increase time and distance for tug and barge travel to a sugar
refinery near Tracy. However, channel improvements would
permit use of larger barges, if shipping concerns should elect to
do so. As this advantage would be subject to many factors in an
operator’s business which cannot be readily predicted, benefits
were not claimed for possible use of larger barges.


Construction of a master levee system would necessitate reloca
tion of some sugar beet loading docks in the Delta. However,
improved roads would tend to compensate for increased hauls to
relocated docks.
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Only direct, tangible benefits and detriments to the initial re
cipient were evaluated for comparison with direct costs. How
ever, it must be recognized that direct, intangible benefits and
detriments would also result from project operation. The ratios
of benefits to costs provide a guide to project selection, but con
sideration should also be given to the net benefits in making the
final project selection. Although variations in benefit-cost ratios
can result from different basic economic premises, the relative
comparison of alternative projects would not change.


Certain significant benefits and detriments were not evaluated.
All alternative plans would improve the quality of water exported
to the San Joaquin Valley and reduce the drainage problems there.
Only direct benefits of flood protection to agriculture were eval
uated, but this protection would also benefit principal highways
and urban developments. The estimated recreation benefits from
land made available for development were considered to be equiv
alent to the value of the land. Intangible benefits would also
accrue to recreation, and intangible detriments would result from
reduced convenience of access into some channels. Only detri
ments to commercial fishing are shown, but intangible detriments
to sport fishing would also accrue.


All estimates of benefits, detriments, and costs, including
amortization, operation, and maintenance, reflect annual equiva
lent values for the period 1960-2020. An interest rate of four per
cent per annum was used in the analysis.


Attention is invited to the net benefits of the Comprehensive
Delta Water Project which are less than the net benefits of the
Typical Alternative Delta Water Project. This condition results
from inclusion of economically unjustified flood control for large


areas south of the San Joaquin River wherein the direct benefits
would be less than the costs. However, flood control for some
of the critical areas south of the San Joaquin River warrants
further study.


ESTIMATED ANNUAL BENEFITS, DETRIMENTS, AND COSTS
(Pr, thousenda of dolPort)


Chippo Single Typical Compre
Iulind Purpote Alternative hensiveIten, Barrier Delta Water Delta Water Deft. Water
Project Project Project Project


Benefits
Water salvage (for export) . 8,337 8,963 8,963 8,963
Improved water quality—


municipal, industrial,
and irrigation - ___ 880 880 880 880


Supplemental municipal and
industrial water supply 503 1,343 1,343 1,343


Flood and seepage control 530 1,022
Vehicular transportation —__-.. 410 734
Recreation 19 37 58


Total Benefits —--____-_ 9,720 11,205 12,163 13,000
Detriments -


Commercial navigation 617 18 24 27
Commercial fisheries _--_-___ 844 203 254 287


Total Detriments 1,461 22! 278 314
BENEFITS MINUS


DETRIMENTS
-. 8,259 10,984 11,885 12,686


Costs
Capital amortization ___ ___ 6,825 1,358 1,965 2,846
Annual operation and maintenance 2,077 691 884 1,136


Total Costs __ 8,902 2,049 2,849 3,982


NET BENEFITS —643 8,935 9,036 8,704
BENEFIT—COST RATIO 0.93:1 5.36:1 4.17:1 3.19:1







accounts for the time-value of money (interest) and the wide
variation in dates of expenditure of money and realization of
benefits. Allocations of the capital and operational costs in terms
of actual expenditures, rather than present worth, are indicated
in the accompanying tabulations to permit convenient compari
Sons with total amounts of these costs.


Attention is invited to the allocated costs of the Chipps Island
Barrier Project. The costs which would be allocated to water
salvage and western Delta water supply were limited by the low
est cost alternative means of providing equivalent benefits, which
would be the Single Purpose Delta Water Project. The values
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The capital and operational costs of each of the alternative
projects were allocated among the project functions by the Sep
arable Costs-Remaining Benefits method. In this method, all
costs assignable to single functions are identified, and the remain
ing multipurpose costs are distributed among the functions in
proportion to the benefits provided by the project, or in propor
tion to the lowest cost alternative means of providing equivalent
benefits. The lowest value of either the benefits or alternative
means is used as a limit.


The basic allocations were made in terms of present worth
values (1960) of all costs and benefits. This procedure properly


ALLOCATION OF ESTIMATED CAPITAL COSTS
(In thousands)


Cliipps Single Typical Compre
Island Purpose Alternative hensive


Barrier Delta Water Delta Water Delta Water
Item Project Project Project Project


Water salvage (for export) $38,384 $38,444 $38,662 $41,655
Western Delta water supply’ —---


__. 8,098 8,111 8,156 8,788
Flood and seepage control __. none none 11,900 25,159
Vehicular transportation -— __.___. none none 8,132 18,083
Recreation land -_-_ ________. none none 681 1,429
Unassigned local costs __ 155,490 none none 2,945


TOTALS ——--- $201,972 $46,555 $67,531 $98,059


For improvement in quality and supplemental water supplies. Aflorated costs tnclude portiont properly attributable to upstream water usersfor future elfects on the western Delta area due to snaeued water use in meat tributary to the Delta. Definite valuni attributable to
upstream water users would be dependent upon resolution, negotiated or otherwite, of water rights problems.
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shown for the Chipps Island Barrier Project are slightly less than
those for the lowest cost alternative, since the funds for the for
mer would be expended at an earlier date. The allocations to both
projects in present worth values would be the same. As the costs
which may be properly allocated to water salvage and western
Delta water supply are less than the total cost, a portion of the
costs of the Chipps Island Barrier Project are shown as unassigned
local costs. If these costs are not repaid from sources other than
water users, the Chipps Island Barrier Project would be financially
infeasible.


Attention is also invited to the allocated costs of the Compre
hensive Delta Water Project which indicate certain unassigned
local costs. In this case the costs of flood and seepage control in
areas south of the San Joaquin River exceed the direct benefits of
flood and seepage control in these areas. Therefore, the alloca
tion to flood and seepage control for these areas was limited to the
benefits. These flood and seepage control features of the Compre
hensive Delta Water Project are not economically justified.


After the costs were allocated to principal project functions, it
was necessary to make suballocations among particular groups of
beneficiaries. These suballocations, which are indicated on the
following pages, were also made by the Separable Costs-Remain
ing Benefits method and were the basis for computing the average
annual costs to beneficiaries throughout a 60-year period. In the
adjoining tabulations the amounts allocated to vehicular trans
portation include some costs which would be suballocated to
recreation access to reflect the benefits to the public for improved
access to recreation areas of the Delta. It is estimated that about
37,075,000 of the capital costs and $92,000 of the annual opera
tional costs for vehicular transportation under the Typical Alter
native Delta Water Project would be suballocated to recreation
access. Under the Comprehensive Delta Water Project these
respective amounts would be $15,123,000 and $176,000. These
foregoing amounts would be in addition to the basic allocation to
recreation land, which reflects the value of lands made available
for recreational development.


For improvement In quality and supplemental water supplies. Allocated coSts include portions properly attributable to upstream water usersf future effects on the western Delta area due to Increased water use in areas tributary to the Deft.. DeSnite values attributable toupstream water users would be dependent upon resolution, negotiated or otherwise, of water rs.hts problems.


I


ALLOCATION OF ESTIMATED AVERAGE ANNUAL OPERATIONAL COSTS
(In thouscnds)


Chipps Single Typical Compre
Island Purpose Alternative hensive


Barrier Delta Water Delta Water Delta WaterItem Project Project Project Project


Water salvage (for export)_ — $395 $571 $506 $483Western Delta water supplyt. — 83 120 107 102Flood and seepage control - — none none 156 292Vehicular transportation none none 106 210
Recreation land none none 9 16
Unassigned local costs. __ _—_--_ 1,599 none none 34


TOTALS $2,077 $691 $884 $1,137
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It was assumed that all project costs not
specifically declared nonreimbursabic would
bc repaid by all beneficiaries of project
functions. In accordance with thc contract
ing principles established for water service
under the Statc Water Resources Develop
ment System, the conservation features of
the Delta water facilities will be financially
integrated with other conservation features
of the system. The cost of supplemental
water required by Delta water users will in
clude the Delta Vater Charge and an allo
cated transportation charge.


Estimates of present and future costs of
water supply in the western Delta area were
predicated on continuation of current fed
eral salinity control policy, which limits the
minimum regulated outflow from the Delta
to 1,500 second-feet, considered necessary
to afford satisfactory quality control at the
Central Valley Project pumping plants.
Estimates of increased future costs without
the State Water Facilities reflect continued
upstream depletion of surplus water in the
Delta, and represent average costs during
the next 60 years. Estimates of costs shown
for project conditions also reflect average
costs during the next 60 years. It is empha—


Single Purpose Delta Water Project, and
Comprehensive Delta Water Project. The
Single Purpose Delta Water Project would
be the lowest cost alternative means of pro
viding water supplies and it limits the
amount which may be allocated under the
other two projects.


The costs of the Typical Alternative
Delta Water Project allocated to water sal
vage would amount to an average of $0.64


‘Average of cstin,ated costs donna a 60-year period. Value, do not neceaaarily reflect prices Lo project .cs-vices.‘For all municipal mud industrial water served from the Contra Costa Canal. All coSts include $11 per acre-foot for water from the canalAllocated cost. reflect benefit, Irons improved quality.
‘Includes eanusated maceat water treatment due to salinity degradation.£stimated futuze coat of high quality water from Delta rh.nnmlg will vaxy between $2.00 and $5.00 per acre-foot, depending upon plantlae.tiont and operation..
‘All supplemental project water available through operation of the Montezuma Aqueduct.• Costs reflect average for about 34.000 ames in the western Delta lowlands.Coat expressed as loss per acre due to salinity incursion.


sized that the estimates are comparative
average annual costs during a 60-year period
and do not reflect estimates of year by year
prices which may be established.


The amounts allocated for repayment
were limited by the lowest cost alternative
means of accomplishing equivalent benefits.
It may be noted that the costs of water sup
ply in the western Delta area would be the
same for the Chipps Island Barrier Project,


COMPARATIVE SUMMARY OF ESTIMATED AVERAGE ANNUAL COSTS OF
WATER SUPPLY IN WESTERN DELTA AREA WITH AND WITHOUT


STATE WATER FACILITIES DURING 1960-2020’


Future cost Chipps Single Typical Compre
without Island Purpose Alternative hensiveItem State Water Barrier Delta Water Delta Water Delta Watt
Facilities Proect Pro;ect Project PrQ)ect


Contra Costa Canal service, 3/acre-foot , 14.52 a 11.66 11.66 11.64 11.66
Substitute municipal and industrial water


supply, 3/acre-foot _-........-.--_ 3.45 333 3.45
Supplemental water supply


Contra Costa County, S/acre-foot 15.20 9.06 9.06 8.92 9.06
Solano County, 3/scre-foot ..... 17.00 8.82 8.82 8.68 8.82


Agricultural water supply, $/2cre°............. 7.91’ 1.50 1.50 1.45 1.50
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per acre-foot for all water exported from
the Delta by the State Water Facilities. Sim
ilar costs with the other projects would be
about $0.66 per acre-foot.


It is anticipated that a federal contribu
tion would be provided for flood and seep
age control. This contribution, tentatively
estimated at $10,123,000 for the Typical
Alternative Delta Water Project and $16,-
020,000 for the Comprehensive Delta
Water Project, would probably reflect cur
rent federal policy for allocation of costs
of levee improvements, and would be based
on reduced flood damages and net savings
from reduced levee maintenance costs. Lo
cal costs of maintaining existing levees in
corporated in the master levee system prob
ably would not be directly met by local
districts. Maintenance would be included in
the total project costs, and a portion of these
costs would be allocated to local benefici
aries.


The total project costs allocated to vehic
ular transportation were suballocated to the
benefited counties and to the general pub
lic. The allocation to the general public
reflects enhancement of recreation, and was
considered nonreimbursable.


COMPARATIVE SUMMARY OF ESTIMATED ANNUAL COSTS OF
FLOOD AND SEEPAGE CONTROL Wflhl AND WiTHOUT


DELTA WATER FACILITIES DURING 196020201
(Per ocr.)


L Island-group


Item Isleton Lodi Holt Tracy Brentwood Sherman


Present control cost _.___—-.-.—.. $8.00 $8.00 $7.50 $6.50 $7.50 $9.00
Future control cost without a project 10.85 10.29 9.16 7.50 8.83 13.10Annual damage savings wit), a project — 2.80 1.65 0.35 0.20 1.32 3.12
Typical Alternative Delta Water Project


Allocated project cost 2.04 2.17
Interior levees and pumping cost 7.96 7.34


Total control cost $10.00 $9.51
Net savings


... 3.65 2.43
Comprehensive Delta Water Project


Allocated project cost ._.__._... 2.15 2.29 2.09 2.29 2.38 2.53Interior levees and pumping cost -. —— 7.96 7.34 6.66 4.97 6.04 10.57
Total control cost -...--..-——--———..-.— $10.11 $9.63 $8.75 $7.26 $8.42 $13.10Net savings ._—_—-———— 1.54 2.31 0.76 0.44 1.73 3.12


I Average of estimated costs during a 60-’eer period. Values do not necessarily reflect pnoos for project aerrke,.


COMPARATIVE SUMMARY OF ESTIMATED ANNUAL COSTS AND SAVINGS
WITH VEHICULAR TRANSPORTATION IMPROVEMENTS DURING 1960-2020


Contra Costa San Joaquin SacramentoItem County County County


Typical Alternative Delta Water Pro)ect
Allocated project cost $-- $41,400 $4,500Operational savings to present road system


.... 38,500 1,100Savings to road users ._ _._.-__._ —_.__._-
-— 265,700 105,200Net savings
._ 268,800 101,800Comprehensive Delta Water Project


Allocated project cost ._.—__.—.—-_——_.—-.—_-———.——-.-—..-—.-———..-—.. 13,300 95,700 11,200Operational Savings to present road system .___._. 2,900 59,300 5,000Savings to road users
— 82,000 465,600 119,700Net savings ....______ 71,600 429,200 113,500


Average of estimated coos, during • 60-tear period. Values do not necessarily reflect prices for project services.NOTEI There ,rould not be any vehicular stansportatioss improvements in potilcus of other cosmues iLlnn the Delta.







The graphs illustrate schcdulcs of expenditures
of capital and operational costs, provided arrange
ments were made at an early date for repayment of
the coStS and construction begins in 1963. The esti—
mates of capital cost of the Typical Alternative
Delta Water Procct and the Coniprehensive Delta
‘vVatcr Project include funds tentatively considered
to be nonrcimbursablc for flood and seepage control
bcncfits and recreation benefits. The estimated non-
reimbursable allocations for flood and seepage con
trol, which it was assumed would be provided by


the Federal Government, amount to about 310,123,-
000 for the Typical Alternative Delta Water Proj
ect and $16,020,000 for the Comprehensive Delta
‘vVater Project. The estimated allocation of capital
costs to recreation land and access would be $7,-
756,000 with the Typical Alternative Delta Water
Project and $16,552,000 with the Comprehensive
Delta Water Project. The corresponding allocations
of annual operational costs would be $101,000 and
$192,000, respectively. It was assumed that the allo
cated capital costs for recreation land and access
would be nonreimbursable and be borne by the
State of California. It was also assumed that the an
nual operational costs would be reimbursable from
gas tax funds and nominal rental charges on land
made available for recreation development.


The allocated reimbursable costs for water sal
vage and western Delta water supply would be re
paid by water charges. The charges would be based
on integrated repayment of other necessary State
‘vVatcr Facilities. The reimbursable costs of flood
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SINGLE PURPOSE DELTA WATER PROJECT
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The staging of construction of Delta water facili
ties would be based on needs for project services and
economics of construction. Since the need for sal
vaging water would increase with time, the neces
sary works would be staged accordingly for any of
the plans for the Delta Water Project. However,
the Chipps Island Barrier Project could not be con
structed in stages. Economics of master levee
construction on organic soils dictate an extended
construction period, even though the need for flood
and seepage control is urgent.


In
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CHIPPS ISLAND BARRIER
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COMPARISON OF OUTSTANDING INVESTMENT
REIMBURSABLE PROJECT COSTS


and seepage control and vehicular transportation im
provements would be repaid by annual payments
from the beneficiaries of flood and seepage control
and from the counties, respectively. It was assumed
that unassigned local costs of the Chipps Island Bar
rier Project would be recovered in annual payments
in proportion to the projected industrial tax base.
This assumed method of repayment would necessi
tate a rate of about $1.19 per $100 of assessed valua
tion throughout a 60-year period, it was also assumed
that unassigned local costs of the Comprehensive
Delta Water Project would be recovered in annual
payments based upon the total acreage of land south
of the San Joaquin River which would benefit from
flood and seepage control. An annual payment of
$0.86 per acre would be required.


The comparative investment requirements for allo
cated reimbursable costs, including interest and oper
ational costs, of the several projects are shown in the
accompanying graph.
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WATER SALVAGE


Without physical control works in the Delta, increasingly
greater quantities of fresh water from upstream storage will be
required to repel ocean salinity and maintain good quality water
for use within and export from the Delta. Water salvage will be
dependent upon coordinated operation of regulatory storage, ex
port works, and Delta water facilities.


VEHICULAR TRANSPORTATION AND RECREATION
Improvements to the road system in the Delta are needed to


reduce costs of vehicular shipment and to develop the recreation
potential to accommodate an estimated 7,000,000 recreation-days
in 1990, and 14,000,000 recreation-days in 2020.


DELTA WATER FACILITIES


1. The Chipps Island Barrier Project would be functionally
feasible, would provide adequate water supplies of acceptable
quality for the Delta, and would salvage water otherwise needed
for salinity control amounting to an estimated annual average of
1,900,000 acre-feet based on a 60-year period. However, the net
benefits would be less than the project costs in a ratio of 0.93:1.
Therefore, the project would not be economically justified. The
project would not be financially feasible, unless revenues could
be obtained from local taxes in addition to revenues derived from
water sales.


2. The alternative plans of the Delta ‘vVater Project would be
functionally feasible, would permit export of full water demands
on the State Water Facilities, and would provide adequate water
supplies, both in quality and quantity, for the Delta. The project
would salvage water otherwise needed for salinity control amount
ing to an estimated annual average of 2,050,000 acre-feet based on
a 60-year period.


3. The Chipps Island Barrier Project would probably cause
disastrous reductions in the fisheries resource of the Delta. The
Single Purpose Delta Water Project would be the least detri
mental of all projects and would reduce some losses of fish and


CONCLUSIONS
GENERAL


The plans for Delta water facilities described in this report are
consistent with and would accomplish the water development
purposes embraced in the California Water Resources Develop
ment Bond Act approved on November 8, 1960. Additional
features could be incorporated to provide flood and seepage con
trol, transportation, and recreation benefits.


WATER SUPPLY


Problems of water quality in the western portion of the Delta
necessitate early construction of facilities to provide suitable
water supplies for present and future uses.


FLOOD AND SEEPAGE CONTROL


The magnitude of flood damage and the costs of flood and
seepage control will become increasingly greater as the land sur
face of many Delta islands continues to subside. A master levee
system would reduce these costs. Early initiation of construction
is necessary to economically provide stable levees.







It is anticipated that the results of the planning studies sum
marized in this bulletin and described in detail in the supporting
office reports will be the basis for selection of a general plan for
the Delta Water Project. However, it is recognized that definite
plans, designs, and operation programs will be dependent upon
further studies and negotiations on certain aspects of the project
plans.


LOCAL ACTION
Early consideration should be given by local agencies to the


extent of their interest in facilities which could be constructed
to provide local benefits. Acute water supply problems in the
western Delta, particularly in the agricultural lowlands, warrant
early resolution of interest in plans for water supply facilities.
Consideration should be given to creation of master districts to
represent related areas of interest in flood and seepage control
benefits.


UNITED STATES CORPS OF ENGINEERS
Studies for flood and seepage control benefits and estimates of


the federal contribution were based on methods and preliminary
studies of the Corps of Engineers. Conditions in the Delta do
not precisely fit standard procedures, and it will be necessary for
the Corps of Engineers to make a detailed review of these studies
to determine the extent of federal interest.


UNITED STATES BUREAU OF RECLAMATION


The Delta Water Project would enhance the operation of the
Federal Central Valley Project by improving and insuring the
quality of water exported from the Delta and by providing good
quality water in the western Delta area in lieu of salinity control.
The extent of federal interest in these benefits should be jointly
analyzed by the Bureau of Reclamation and the Department of
Water Resources.


HIGHWAYS


The channel closures and wide landward berms of the master
levee system offer excellent opportunities for enhancing the road
network in the Delta. Studies should be made by the State Divi
sion of Highways and county highway departments of transpor
tation enhancement features, such as better road surfacing and
connecting roads, which might be incorporated in the project
plans.


FISHERY RESOURCES


To more definitely predict the anticipated project effects on
fisheries and to design the fish screens and other remedial meas
ures, it will be necessary to study certain biological aspects of the
Delta fisheries. Joint studies of the anticipated project effects
should be undertaken by the Department of Fish and Game and
the Department of Water Resources.


OTHER STUDIES


Advance planning studies of flow distribution, salinity incur
sion, water quality, and sedimentation should continue through
out the design and early operation phases of project construction.


Test levee construction now being conducted pursuant to
legislative directives will be continued to determine the most
economical and efficient means of construction to provide an
adequate levee system.


A general plan for remedial recreation facilities and recrea
tion enhancement has been developed. Specific plans for facilities
and development of land which can be made available for recrea
tion uses should be prepared by county agencies, the Department
of Water Resources, and other appropriate state agencies.
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habitats, the floodplain appears to provide significantly better habitat for rearing (Figure 
1).   
 


 
Figure 1. Juvenile Chinook on the right were reared within an enclosure within the Cosumnes 
River floodplain while those on the left were reared within an enclosure in the river below the 
floodplain (intertidal Delta habitat).   
 
This study confirms that juvenile Chinook benefit from access to floodplain habitats.  
While river habitats comparable to those above the floodplain can support similar growth 
rates as the floodplain, this habitat is more variable.  During high flows the river offers 
poor habitat and fish living in this type of habitat will tend to be displaced downstream.  
The floodplain can provide optimal growing conditions during such floods and likely 
offers superior habitat conditions to the downstream Delta.   
 
The risk of fish stranding on the floodplain merits further research.  However, initial 
research on the Cosumnes suggests that native fish tend to respond to cues that facilitate 
emigration from the floodplain during draining and that primarily non-native fish become 
stranded.  This work further supports the concept that floodplain restoration can be an 
important strategy for restoring Central Valley salmon populations.   
 
This research is summarized in:  
 
Jeffres, C., J. Opperman, and P. B. Moyle. Submitted. Ephemeral floodplain habitats 
provide best growth conditions for juvenile Chinook salmon in a California river.  
Submitted to Environmental Biology of Fishes.   
 
This work has also been presented at the following conferences:  


1. Floodplain Management Association 2005 
2. Society for Ecological Restoration 2005 
3. Riverine Hydroecology (Stirling, Scotland) 2006 
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2. Identifying and mapping the floodplain inundated by the Floodplain Activation 
Flood.  
 
Working in collaboration with Phil Williams and Associates (PWA), we worked to 
define, identify, and quantify a particular type of floodplain: that which is inundated by a 
Floodplain Activation Flood (FAF).  The FAF is a relatively frequent, long duration, 
spring-time flood that has particular value for native fish and food web productivity (see 
text on floodplain conceptual model below for further description of a Floodplain 
Activation Flood).   
 
The FAF was defined as follows:  
 


1. occurs in two out of three years (67% exceedance probability) 
2. duration of at least one week 
3. occurs between March 15 and May 15.  


 
These criteria were applied to a series of paired gauges along the Sacramento River and 
within the Yolo Bypass.  This process derived a flood stage elevation that corresponded 
to the FAF criteria.  This flood stage was then used to develop a water surface that was 
applied to topography for the Sacramento River and surrounding floodplain (from US 
Army Corps of Engineers’ Sacramento-San Joaquin Comprehensive Study), estimating 
the area of floodplain inundated during the FAF.  
 
We found that there is very little floodplain area inundated by the FAF in the current 
Sacramento Valley.  Nearly all floodplain that corresponds to the FAF is found within the 
Yolo Bypass.     
 
This work is further described in:  
 
Philip Williams & Associates, L., and J. J. Opperman. 2006. The frequently activated 
floodplain: quantifying a remnant landcape in the Sacramento Valley, San Francisco, CA.  
 
Williams, P., J. Opperman, E. Andrews, S. Bozkurt, and P. Moyle. Quantifying activated 
floodplain on a lowland regulated river. In preparation for San Francisco Estuary and 
Watershed Science.  
 
3. The Central Valley Floodplain White Paper 
I am continuing to work on the floodplain white paper along with my co-author, Peter 
Moyle.  A central part of the white paper is a conceptual model for Central Valley 
floodplains, briefly described below.  
 
This work has been presented at the following conferences:  


1. Floodplain Management Association, 2005 
2. American Geophysical Union and the North American Benthological Society, 


2005 
3. Society for Ecological Restoration, 2005 
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4. State of the Estuary Conference, 2005 
5. CALFED Science Conference, 2006 
6. Riverine Hydroecology (Stirling, Scotland), 2006 
7. State of Washington, the Ecological Value of High Flows, 2006 


 
Brief overview of conceptual model: 
 
Floodplains support high levels of biodiversity and are among the most productive 
ecosystems in the world.  They provide a range of ecosystem services to human society, 
including storage and conveyance of flood flows, groundwater recharge, open space, 
recreational opportunities, and habitat for a diversity of species, many of them of 
economic importance.  Among the world’s ecosystem types, Costanza et al. (1997) 
ranked floodplains second only to estuaries in terms of the ecosystem services provided 
to society.  In the Central Valley, the most important ecosystem services provided by 
floodplains include reduction of flood risk and habitat for numerous species, including 
commercially and recreationally valuable species (e.g., chinook salmon and waterfowl) 
and for endangered species.  Recent research has demonstrated that floodplains provide 
necessary spawning habitat for the Sacramento splittail, an endemic minnow (Sommer et 
al. 1997) and that juvenile chinook salmon grow faster on floodplains than in main-stem 
river channels (Sommer et al. 2001b) (Figure 1).  Productivity from floodplains can be 
exported to the Sacramento-San Joaquin Delta, where food limitation is likely one of the 
factors contributing to the decline of fish species (Jassby and Cloern 2000, Schemel et al. 
2004).  Further, in places such as the Yolo Bypass, ecologically valuable floodplains can 
be compatible with productive agriculture (Sommer et al. 2001a).   
 
Recognizing these valuable services, state and federal agencies have expressed policy 
goals to restore floodplains in the Central Valley (CALFED Bay-Delta Program 2000).  
Further, flood management projects in the Central Valley now generally include a 
floodplain restoration component.  To guide these restoration efforts, we convened a 
floodplain working group, composed of floodplain experts drawn from academia, 
agencies, NGOs, and the private sector, to define ecologically functional floodplains.  
This group described three primary components of ecologically functional floodplains:  
  


• Connectivity between river and floodplain. 
• Hydrological variability 
• Sufficient geographic scale for associated ecological benefits to be meaningful 


on a system- or population-scale.   
 
We developed a conceptual model of floodplain processes based on the scientific 
literature, our collective experiences studying floodplains, and guidance from the 
floodplain working group (Figure 2).  This conceptual model illustrates the linkages 
between physical and biological processes in floodplains and can be used to inform 
floodplain restoration projects.  
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Organization of the conceptual model. 
A diverse range of flows influence floodplain geomorphic and ecological processes, 
ranging from flows below bankfull to large, rare, and highly erosive floods.  Numerous 
aspects of these flows have geomorphic and ecological significance, including 
magnitude, frequency, duration, rates of change, and seasonality, as well as antecedent 
conditions on the floodplain.  To simplify, our conceptual model focuses on three types 
of ‘representative floods,’ characterized by their frequency and magnitude, which are 
found in the blue boxes in the Hydrology portion of the model.  These floods perform 
geomorphic work, described in the brown-outline boxes in the Geomorphology portion of 
the model.  Hydrologic and geomorphic processes create the conditions for Ecosystem 
Responses and Processes to occur (green-outlined boxes).  The Ecosystem Responses and 
Processes produce Ecological Benefits, the magnitudes of which are influenced by the 
geographic scale of floodplain.  Two representative floods, the Floodplain Activation 
Flood and the Floodplain Reorganization Flood are illustrated in Figures 2 and 3 and 
described below.    
 
Two representative floods 
Floodplain Activation Flood. The floodplain activation flood (FAF) is a small-
magnitude flood that occurs relatively frequently (e.g., almost every year) (Figure 3).  
The FAF can be further defined in terms of seasonality and duration—for example a 
flood that lasts at least one week and occurs in the Spring.  The following article by Betty 
Andrews defines a FAF in terms of frequency, season, and duration and then describes a 
process to map the floodplain that corresponds to the FAF in the Sacramento Valley.  A 
long duration flood produces characteristic ecological benefits such as habitat for native 
fish spawning and rearing (Figure 1) and food web productivity.  The duration of the 
flood is important as these processes cannot occur during a short event.  The seasonality 
of the flood also influences which ecological processes occur (see the temporal scale bar 
(Winter � Late spring) in one of the ecological process boxes).  The importance of 
duration and seasonality for a FAF is indicated by the question mark adjacent to the flood 
occurring in late January on the hydrograph in Figure 2 (a short, winter-time flood).  
Because floodplains can remain inundated for a period of time after the loss of direct 
connection with river flows, a series of short connections can also function as a 
floodplain activation flood.   
Floodplain Reorganization Flood.  The floodplain reorganization flood is a greater 
magnitude flood that occurs less frequently (Figure 3).  This higher energy flood 
produces geomorphic work including extensive erosion and deposition on the floodplain 
which creates heterogeneous floodplain topography.  In turn, these dynamic events and 
heterogeneous topography create a diverse ecosystem with vegetation patches of varying 
age, species composition and structure, and floodplain water bodies of varying 
successional stage and connectivity to the river.  The ecosystem processes that occur 
during a Floodplain Activation Flood take place within the mosaic of habitat features 
created during Floodplain Reorganization Floods.    
 
Conclusions 
The model illustrates the importance of hydrological variability for an ecologically 
functional floodplain.  For example, a floodplain that rarely is inundated by a Floodplain 
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Activation Flood will not produce the ecological benefits of food web productivity or 
spawning and rearing habitat for native fish.  A floodplain that is not subject to 
Floodplain Reorganization Floods will not maintain the mosaic of habitats (e.g., 
vegetation and water bodies of varying successional stages) that help support floodplain 
biodiversity.  Therefore, floodplain restoration projects should not only focus on 
reintroducing connectivity between rivers and floodplains.  Floodplain managers should 
also ask the following questions about this connectivity: how often, for how long, in what 
season, and of what magnitude? The answers to these questions will strongly influence 
the range of ecological benefits that the restored floodplain can provide.  


 
 


CALFED Bay-Delta Program. 2000. Ecosystem restoration program plan.  Volume I: 
Ecological attributes of the San Francisco Bay-Delta watershed. Pages 532 pp. 
CALFED.  


Costanza, R., R. dArge, R. deGroot, S. Farber, M. Grasso, B. Hannon, K. Limburg, S. 
Naeem, R. V. Oneill, J. Paruelo, R. G. Raskin, P. Sutton, and M. vandenBelt. 
1997. The value of the world's ecosystem services and natural capital. Nature 
387: 253-260. 


Jassby, A. D., and J. E. Cloern. 2000. Organic matter sources and rehabilitation of the 
Sacramento - San Joaquin Delta (California, USA). Aquatic Conservation: 
Marine and Freshwater Ecosystems 10: 323-352. 


Schemel, L. E., T. R. Sommer, A. B. Muller-Solger, and W. C. Harrell. 2004. 
Hydrological variability, water chemistry, and phytoplankton biomass in a large 
floodplain of the Sacramento River, CA, USA. Hydrobiologia 513: 129-139. 


Sommer, T., R. Baxter, and B. Herbold. 1997. Resilience of splittail in the Sacramento-
San Joaquin estuary. Trans. Am. Fish. Soc. 126: 961-976. 


Sommer, T., B. Harrell, M. Nobriga, R. Brown, P. Moyle, W. Kimmerer, and L. 
Schemel. 2001a. California's Yolo Bypass: evidence that flood control can be 
compatible with fisheries, wetlands, wildlife, and agriculture. Fisheries 26: 6-16. 


Sommer, T. R., M. L. Nobriga, W. C. Harrell, W. Batham, and W. J. Kimmerer. 2001b. 
Floodplain rearing of juvenile chinook salmon: evidence of enhanced growth and 
survival. Canadian Journal of Fisheries and Aquatic Sciences 58: 325-333. 
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Figure 2. Floodplain Conceptual Model 
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April 17, 2020 


DeltaConveyanceScoping@water.ca.gov 


Comments regarding preparation of EIR/EIS for proposed new Delta Conveyance  


 


Dear Governor Newsome and DWR Director Nemeth; 


     This letter is written to comment on matters to be considered in the EIR/EIS for 
proposed “new” Delta Conveyance plan.  I have researched historic water conveyance 
plans of California, participated in water and environmental planning processes since 
2000, and have researched how other locations worldwide with insufficient water 
resources handle the local water needs.  Twenty years of research and documentation 
shows a concerning pattern of failure by DWR and its consultants to address even basic 
common sense topics in previous tunnel-conveyance planning processes.  Perhaps this 
latest planning process will be different.  I am requesting that the following important 
topics be included in the EIR/EIS: 


1.  Please Define the role of DWR and DWR consultants.  Based upon DWR 
website, that agency is supposed to protect drinking water quality for all 
Californians, not just counties and corporations that comprise the membership of 
State Water Contractors.  During the California Waterfix hearings, DWR provided 
ample legal resources to promote the desire of the State Water Contractors, and 
no legal resources to protect the needs and rights of Californians not included in 
the State Water Contractors sphere of service.  Funding for legal representation, 
computer modelers, scientists and witnesses should be provided by the state to 
protect the interests of the rest of DWR’s responsibility area.  


2. Please make sure that all reports, computer modeling, maps and data are 
presented in human-readable format for persons who do not have special 
software programs or expensive computers.  Please provide the baseline data for 
all computer modeling in a format accessible to the general public.  As much as 
possible please provide the reports and data in the various languages most 
commonly utilized in the Delta region, so that all potentially affected local persons 
can be able to read and understand the DWR/SWC proposal and impacts.   



mailto:DeltaConveyanceScoping@water.ca.gov
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3. Please provide easily comprehendible graphics which are correctly labeled for 
important data.  For example, for each waterway in the Delta, baseline data and 
graphics should be provided which indicates the minimum amount of flow that will 
continue in each of those waterways for every day of the year, or at a minimum 
monthly.  Provide actual daily minimum flows, not averages.  There should be 
comparative data showing minimum flows year round prior to 1998 for an 
average flow year, compared to the diversions that have been allowed the last 10 
to 15 years, compared to the proposed remainder flows under a new conveyance 
project. 


4. A stated goal of the latest version of DWR/SWC conveyance plan is “To protect 
the ability of the SWP, and potentially the CVP, to deliver water when hydrologic 
conditions result in the availability of sufficient amounts, consistent with the 
requirements of state and federal law, including the California and federal 
Endangered Species Acts and Delta Reform Act, as well as the terms and 
conditions of water delivery contracts and other existing applicable agreements.”  
There should also be the stated goal of protection from diversions out of the 
Sacramento River watershed and Delta when there continue to be clear physical 
indicators of ongoing degradation of the surface water quality and drinking water 
quality in the Delta and Sacramento River Watershed area.  In order to protect 
the drinking water quality and environmental and recreation assets of the Delta, 
San Francisco Bay area and Sacramento River Watershed areas, accurate and 
consistent water accountant data must be compiled and available to everyone 
impacted by DWR decisions and diversions.   


5. To date, it can be shown that there are insufficient functioning monitoring stations 
within the Delta and in many areas of the Sacramento River watershed to be able 
to provide accurate reporting of current flows and water quality.  The California 
Water Portfolio developed over the last year is a good effort but for some areas, 
like the Delta, outdated and verifiably incorrect data was used regarding flows 
and diversions from the Sacramento River watershed.  Based upon the declining 
condition of rivers and streams of the Sacramento River watershed and the 
Delta, and the fact that the Delta drinking water aquifer appears to be in the 
process of active degradation due to a lack of annual sufficient fresh water flows 
through the Delta waterways for at least the last 15 years, diversions into SWP 
existing conveyance and storage facilities should be immediately curtailed until 
the drinking water and surface water quality in the Delta recovers. Prior to 
building any new conveyance facilities, as part of the required research and 
reports needed to validate modeling impacts assessments, the state needs 
modern, accurate flow and water quality stations to be installed at several 
locations on each of the Delta waterways, to better track flows, diversions and 
real time water quality of each of the waterways.  Installation of the monitoring 
stations, reporting online and maintenance of the data and online resources 
should be done by an agency independent of influence by DWR/SWC; such as 
an agency or organization dedicated to protecting the water quality of the entire 
Delta region and Sacramento River watershed. 


6. As reported by California’s Waterboard, many areas of the Delta have 
hydrogeologically vulnerable drinking water aquifers. 
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https://www.waterboards.ca.gov/water_issues/programs/gama/docs/hva_map_ta
ble.pdf   Screen print specific to the Delta area:  
https://www.snugharbor.net/images-
2019/delta/wellimpacts/hydraulicallyvulnerable2019-ryer.jpg    This means that 
actions to or on the surface water, and drilling into Delta soils connected to the 
drinking water aquifers, could destroy the water quality or substantially degrade 
the drinking water aquifer.  People living in the Delta, public drinking water 
systems all around the Delta, and cities and towns located in or around the Delta 
all rely on the drinking water aquifer.  During the Waterfix hearings, DWR/SWC 
ignored the existence of the drinking water wells, public drinking water systems, 
towns and cities that could be negatively impacted by the continued excessive 
diversion of flows from the Delta and Sacramento River watershed.  It amounts to 
a government taking of property rights if DWR continues to promote actions that 
negatively impact the drinking water aquifer of the Delta.  Impact assessment 
must include verifiable data assumptions upon modeling is based, realistic 
mitigations and funding source for those mitigations along with clearly stated 
process for access to real time mitigation action.  Per #3 above, adequate 
number of surface and groundwater monitoring stations throughout the Delta and 
Sacramento River watershed must be installed and operational for several years 
to create baseline data prior to commencement of any physical construction work 
impacting soils or groundwater in the Delta.  Specific water quality constituents 
that must be addressed in any new conveyance proposal are increases in 
salinity, arsenic, mercury, nitrates and nitrites, pesticides, and toxins.  As natural 
fresh water flow decreases through the Delta, the water quality is degraded 
through lack of normal dilution, or degraded by soils disturbances such as boring 
of soils samples along the North Delta waterways for past studies. 


7. The ongoing excessive diversion of flows away from the Delta waterways is 
continuing to cause financial damage to the commercial and recreation industry 
of the Delta.  Excessive diversions are creating false “low tides” that leave very 
little fresh water flows in some Delta waterways, and strand boats in the mud at 
their docks.  Excessive diversions are causing an explosion of invasive water 
weeds in natural, historic waterways due to the low flows and higher water 
temperatures caused by insufficient freshwater outflows. Damage to boats, 
clogging of engines with mud or waterweeds, reduction of area recreation income 
due to the decline in fish species are all attributed directly to DWR current 
excessive diversion of Sacramento River watershed and Delta flows.   DWR 
modeling during the Waterfix hearings did not appear to account for the many 
new or expanded diversions north of the Delta, and did not appear to account for 
the 3500 cfs or more of diverted flows through the Folsom South Canal extension 
nor the numerous in-Delta intakes built in the last 10 years.  A complete 
assessment of Sacramento River current-as built and future water needs should 
be considered first before spending taxpayer dollars on planning and conveyance 
of flows that may never be available.  DWR should be required to provide 
accurate and verifiable computer modeling and mapping including all known 
diversions from the Sacramento River watershed prior to the flow entering the 
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North Delta area, as so much has changed in the last 15 years that previous 
computer baseline modeling is now obsolete. 


8. Transportation impacts for construction could result in even more economic 
damage to the Delta area recreation and agricultural resources.  I have reviewed 
the preliminary maps and planning materials distributed by the DCA, and I do 
acknowledge that DWR planners seem to be trying to reduce impacts to Delta 
area roads by location the construction access road to the east, off of highway 5.  
However, impacts to navigation from barge travel, and from blockage of 
Highways 12 and 160 from repeated bridge openings has not been resolved.  
Transportation impacts to the North Delta during the intake(s) construction 
timeframe has also not been adequately addressed. 


9. Of course, you will have received comments regarding impacts to salmon, 
impacts to terrestrial environment, impacts on the lives of the residents, 
agriculture, wineries, entertainment venues and housing clusters in the Delta.  I 
will be watching and hoping that DWR will adequately address all impacts to the 
Delta area and Sacramento River Watershed, which would likely lead to the 
conclusion that there have been excessive diversions from the Delta for at least 
15 years. 
 
Thank you for the opportunity to submit comments on the NOP for EIR/EIS for 
the latest Delta Conveyance proposal. 
 
Yours truly, 
 


 
 
Nicole S Suard, Esq.  Managing Member, Snug Harbor Resorts, LLC 
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AlgaeBloomUpdatedO CreatedOnRegionalBoCountyID Latitude Longitude ObservatioHasPosted HasContac WaterBodyWaterBodyWaterBodyRecLandM IsIncidentRIncidentInfTypeofSignOfficialWa BloomLast BloomDeteApprovedforPost
1414 ######## 5 4 39.75317 -121.788 ######## No No Lake Upper Cali   Home Own  Home Own  Yes Spread out                     Closed California  ######## Observatio TRUE
1415 ######## ######## 5 39 38.0185 -121.806 6/2/2016 Yes No River San Joaqu       Port of Sto  Port of Sto  No In June the                                                                                 Caution San Joaqu       9/9/2016 Observatio TRUE
1416 ######## ######## 5 45 40.82231 -122.025 7/5/2016 Yes No Lake Shasta Lak   Unknown USDA Serv        No In August Caution Shasta Lak 9/9/2016 Analytical TRUE
1417 ######## ######## 4 19 34.66276 -118.766 7/6/2016 No No Lake Pyramid LaDepartmen    Departmen    Yes Green Clus                 None Pyramid La ######## Analytical TRUE
1418 ######## ######## 5 7 37.9016 -121.62 ######## No No Man-made   Discovery Town of D  Town of D    No In July the                                                                                                               Warning Discovery ######## Observatio TRUE
1420 ######## ######## 5 45 41.02986 -121.646 ######## No No Lake Lake BrittoPG&E PG&E No In July a cy                                                                              None Lake Britto 9/9/2016 Observatio TRUE
1421 ######## 5 17 39.0235 -122.779 ######## No No Lake Clear Lake LakeBed MLake Coun No Map point                               None Clear Lake ######## Observatio TRUE
1422 ######## ######## 5 4 39.55721 -121.41 ######## No No Lake Lake Orovi Departmen    Departmen    Yes In July a None Lake Orovi ######## Observatio TRUE
1423 ######## ######## 2 1 37.57239 -122.001 3/4/2016 Yes No Lake Quarry LakEast Bay R  East Bay R  Yes 12/08/20 Closed to SQuarry Lak ######## Observatio TRUE
1424 ######## ######## 2 1 37.59721 -121.721 ######## Yes No Lake Lake Del V East Bay P East Bay P Yes Bloom obs                                      For curren      Lake del Va######## Analytical TRUE
1425 ######## ######## 2 1 37.66846 -121.844 6/1/2016 Yes No River Arroyo De  East Bay R   East Bay R   Yes UPDATE For curren      Arroyo De       7/1/2016 Observatio  TRUE
1426 ######## ######## 2 1 37.89603 -122.25 ######## Yes No Lake Lake Anza East Bay R   East Bay R   Yes UPDATE: Closed to sLake Anza ######## Observatio TRUE
1427 ######## ######## 2 1 37.72695 -122.112 8/5/2016 No No Lake Lake Chab East Bay R   East Bay R   Yes UPDATE None Lake Chab   ######## Observatio TRUE
1428 ######## ######## 8 33 33.65115 -117.332 ######## No No Lake Lake ElsinoUnknown City of Lak  No Bloom obs                       Closed Lake Elsino ######## Analytical TRUE
1429 ######## ######## 5 24 37.07289 -121.138 ######## No No Reservoir San Luis ReDepartmen        DWR and BNo 12/08/20 Caution San Luis Re######## Analytical TRUE
1430 ######## ######## 5 24 37.06951 -121.067 ######## No No Reservoir O'Neill For Departmen        California  Yes In July the                                                                                   None O'Neill For 9/9/2016 Analytical TRUE
1440 ######## ######## 2 1 37.84656 -122.231 ######## Yes No Lake Lake Teme East Bay P East Bay P Yes UPDATE: Closed to S    Lake Teme ######## Observatio TRUE
1441 ######## 3 44 36.95023 -121.766 8/2/2016 No No Lake Pinto Lake City of Wa No Tends to st                              Caution Pinto Lake 8/2/2016 Analytical TRUE
1442 ######## 3 44 36.96412 -122.012 ######## Yes No River Lago San Lorenz   City of San  City of San  No Bloom obs   Advisory San Lorenz   ######## Observatio TRUE
1443 ######## ######## 3 44 36.93976 -121.735 ######## Yes No Lake Kelly Lake Private Private No Ongoing M  Advisory Kelly Lake 8/2/2016 Analytical TRUE
1444 ######## ######## 6 36 34.28573 -117.345 ######## No No Lake Silverwood Departmen       Departmen    Yes Bloom at S                      None Silverwood 9/6/2016 Observatio TRUE
1445 ######## ######## 5 18 40.28373 -121.025 8/5/2016 No No Reservoir Mountain  PG&E PG&E No In August a                                                     None Mountain  9/9/2016 Observatio TRUE
1446 ######## ######## 8 33 33.68704 -117.273 8/1/2016 No No Lake Canyon Lake Canyon La  Yes Lake has b                None Canyon La ######## Analytical TRUE
1449 ######## ######## 5 15 35.64803 -118.416 ######## No No Lake Isabella La Kern Coun       Kern Coun       No In August c                                                                                                                                                  Warning Isabella La ######## Analytical TRUE
1458 ######## ######## 5 15 35.63894 -118.484 8/3/2016 No No River Kern River Unknown Unknown No In August c                                                                                                                                                  Caution Kern River 9/9/2016 Analytical TRUE
1460 ######## ######## 5 7 38.01239 -121.729 ######## No No River Big Break R     East Bay R   East Bay R   Yes Website None Big Break R  ######## Analytical TRUE
1463 ######## 06:12.0 5 45 40.7779 -122.211 8/9/2016 Yes No Lake Squaw Arm   Unknown USDA Serv        No In August Caution Shasta Lak    9/2/2016 Analytical TRUE
1464 ######## 08:48.5 5 45 40.75585 -122.247 8/9/2016 No No Lake Siverthorn    Unknown USDA Serv        No In August Caution Shasta Lak   9/2/2016 Analytical TRUE
1465 ######## 10:44.5 5 45 40.73606 -122.224 8/9/2016 No No Lake Jones Valle     Unknown USDA Serv        No In August Caution Shasta Lak    9/2/2016 Analytical TRUE
1466 ######## 14:34.4 5 45 40.79451 -122.295 ######## No No Lake Holiday Ha     Unknown USDA Serv        No In August Caution Shasta Lak    9/2/2016 Analytical TRUE
1467 ######## 16:37.7 5 45 40.858 -122.25 ######## No No Lake McCloud AUnknown USDA Serv        No In August Caution Shasta Lak    9/2/2016 Analytical TRUE
1468 ######## 18:47.3 5 45 40.76192 -122.324 ######## No No Lake Bridge Bay    Unknown USDA Serv        No In August Caution Shasta Lak    9/2/2016 Analytical TRUE
1469 ######## 20:54.8 5 45 40.73267 -122.402 ######## No No Lake Digger Bay    Unknown USDA Serv        No In August Caution Shasta Lak    9/2/2016 Analytical TRUE
1470 ######## 22:45.7 5 45 40.77326 -122.377 ######## No No Lake Sacrament     unknown USDA Serv        No In August Caution Shasta Lak    9/2/2016 Analytical TRUE
1471 ######## 24:29.7 5 45 40.80978 -122.371 ######## No No Lake O'Brien are    USDA Service Center,      No In August Caution Shasta Lak    ######## Analytical TRUE
1472 ######## 25:52.1 5 45 40.88194 -122.377 ######## No No Lake Antlers area of Shasta USDA Serv        No In August Caution Shasta Lak    ######## Analytical TRUE
1473 ######## 48:18.6 6 14 36.56218 -118.056 9/1/2016 Yes No Lake Diaz Lake LADWP Inyo CountNo Concerned                          Caution Diaz Lake ######## Analytical TRUE
1474 ######## 52:32.0 6 14 37.37898 -118.493 9/1/2016 Yes No Lake Millpond Unknown Unknown No Bloom Obs           Caution Millpond 9/2/2016 Analytical TRUE
1476 54:17.2 5 39 37.85822 -121.568 ######## No No River Old River (    Departmen    Unknown No Bloom was                          None Old River (  ######## Observatio TRUE
1477 05:01.5 5 39 37.80983 -121.56 ######## Yes No River Old River (     Departmen    Unknown No Bloom obs                 Caution Old River (   ######## Observatio TRUE
1478 12:22.4 5 39 37.81686 -121.557 ######## No No River Old River a        Departmen    Unknown No Bloom obs                  None Old River a      ######## Observatio TRUE
1479 20:30.6 5 39 37.81092 -121.545 ######## No No River Old River (    Departmen    Unknown No Bloom obs             None Old River (  ######## Observatio TRUE
1480 29:14.6 5 39 37.79494 -121.52 ######## No Yes River Old River U        Departmen    Unknown No Bloom is lo                                    None Old River (      ######## Observatio TRUE
1481 36:33.3 5 39 37.80263 -121.457 ######## No No River Tracy Wild         DWR Unknown No Green wat                        None Old River -     ######## Observatio TRUE
1482 46:25.4 5 39 37.81502 -121.425 ######## No No Riveree Old River a        Departmen    Unknown No Green flec                 None Old River a      ######## Observatio TRUE
1483 01:19.4 5 39 37.81929 -121.461 ######## Yes No River Grant Line        Departmen    Unknown No Green wat                                                         Caution Grant Line      ######## Observatio TRUE
1484 26:46.9 5 39 37.81969 -121.545 ######## No No River Grant Line     Departmen    Unknown No Green wat                                None Grant Line   ######## Observatio TRUE
1485 34:12.0 5 39 37.82024 -121.466 ######## No No River Grant Line   Departmen    Unknown No Supplemen                       None Grant Line ######## Observatio TRUE
1486 43:10.6 5 39 37.81911 -121.512 ######## No No River Fabian Can           Departmen    Unknown No The long st                          None Fabian Can      ######## Observatio TRUE
1487 50:50.1 5 39 37.83017 -121.554 ######## No No River Old River a     Departmen    Unknown No cyanobact                               None Old River a     ######## Observatio TRUE
1488 57:21.7 5 39 37.81411 -121.551 ######## No No River Old River D     Departmen    Unknown No Site locate                          None Old River D    ######## Observatio TRUE
1489 20:50.6 5 39 37.78707 -121.502 ######## No No River Old River U     Departmen    Unknown No This sampl                            None Old River U    ######## Observatio TRUE
1490 32:32.5 5 39 37.80964 -121.412 ######## No No River Old River U       Departmen    Unknown No Bloom obs                            None Old River U    ######## Observatio TRUE
1492 48:21.9 5 39 37.9772 -121.377 ######## No No Marina Buckley Co  Unknown Unknown No This is a m                  None Buckley Co ######## Observatio TRUE
1496 13:28.1 3 40 35.26692 -120.686 ######## No Yes Lake Laguna LakCity of San  City of San  No Bloom was          Warning Laguna Lak######## Analytical TRUE
1503 ######## 32:40.6 4 19 33.81544 -118.085 ######## No No Lake El Dorado     City of Lon     City of Lon     No Lakes in None El Dorado     ######## Observatio   TRUE
1507 ######## 26:05.7 2 1 37.58644 -121.704 ######## Yes No Lake Lake Del V   East Bay R      East Bay R   Yes UPDATE: For curren      Lake Del V ######## analytical TRUE
1510 ######## 20:10.5 8 33 33.846 -117.12 3/3/2017 Yes Yes wetlands, San Jacinto  TBD San Jacinto        No UPDATE Caution-w   Unnamed     3/3/2017 Observatio   TRUE
1511 ######## 30:50.5 5 39 37.77403 -121.291 ######## No No Lake Oakwood Oakwood       Oakwood  Yes Update Advisory s       Oakwood ######## Observatio    TRUE
1512 ######## 26:03.8 2 1 37.57333 -122.002 3/9/2017 Yes Yes Lake Quarry LakEast Bay R   East Bay R   Yes UPDATE CAUTION Quarry Lak ######## Observatio   TRUE
1513 ######## 52:02.8 7 59 33.51834 -115.937 ######## Yes Yes Lake Salton Sea, lagoon sh Dept. of Pa     No UPDATE: CAUTION Salton Sea   ######## Analytical TRUE
1514 ######## 56:05.1 7 59 33.50336 -115.915 ######## Yes Yes Lake Salton Sea, Varner Ha  Dept. of Pa     No UPDATE CAUTION Salton Sea   ######## Analytical TRUE
1515 ######## 58:54.6 7 59 33.50363 -115.917 ######## Yes Yes Lake Salton Sea, North ShoDept. of Pa     No UPDATE: CAUTION Salton Sea    ######## Analytical TRUE
1518 52:07.2 4 19 33.82471 -118.085 4/6/2017 Yes Yes Pond El Dorado       Long Beac     Long Beac     No UPDATE 11                   Caution Northern p          ######## Observatio  TRUE
1519 ######## 25:58.7 4 19 33.81603 -118.085 4/6/2017 Yes Yes Lake Lake in El D       Long Beac     Long Beac     No UPDATE 11                   Caution Lake near        ######## Observatio TRUE
1520 ######## 32:59.1 4 19 33.81287 -118.084 4/6/2017 Yes No Lake Horseshoe    Long Beac     Long Beac     No UPDATE 11                   Caution Horseshoe      ######## Observatio TRUE
1521 03:55.2 2 1 37.66886 -121.839 ######## Yes No Lake Shadow Cl  East Bay R   East Bay R   Yes UPDATE For curren      Shadow Cl  ######## Visual, Ana TRUE
1522 ######## 40:19.0 2 1 37.72695 -122.112 1/1/2017 Yes No Lake Lake Chab East Bay R   East Bay R   Yes UPDATE CAUTION Lake Chab   ######## Visual, Ana TRUE
1523 ######## 40:51.8 4 19 33.81912 -118.084 ######## Yes Yes Lake South pon          Long Beac     Long Beac     No UPDATE 11                   Caution Lake near          ######## Observatio  TRUE
1524 ######## 59:58.3 8 33 33.67241 -117.369 ######## Yes No Lake Lake ElsinoCity of Lak  City of Lak  No UPDATE DANGER Lake Elsino ######## Observatio  TRUE
1525 ######## 36:00.2 2 1 37.58644 -121.704 ######## Yes No Lake Lake del VaDepartmen    East Bay R   Yes UPDATE NONE Lake del Va######## Observatio TRUE
1526 57:02.3 3 40 35.4654 -120.667 ######## No Yes Lake Atascadero Nick Deba    TBD No Water Boa                                                                In progres Atascadero ######## Analytical TRUE
1527 ######## 25:45.3 2 21 37.8829 -122.519 ######## No No Estuary Richardson Marin Cou     TBD Yes UPDATE None Richardson     ######## Observatio TRUE
1528 ######## 00:49.7 4 19 34.04297 -118.684 ######## Yes Yes River Malibu Cre      TBD Malibu Cre   Yes UPDATE Caution Malibu Cre      ######## Observatio TRUE
1529 38:31.8 8 30 33.659 -117.845 5/2/2017 Yes No Pond San Joaqu          Irvine Ranc   Irvine Ranc   No UPDATE: Caution Pond in Sa         5/2/2017 Observatio TRUE
1530 ######## 41:48.3 5 17 39.01945 -122.687 ######## No Yes Lake Clear Lake Lake Coun TBD Yes UPDATE None Clear Lake          ######## Analytical TRUE
1531 ######## 26:15.7 5 34 38.60807 -121.491 ######## No No River (canaNatomas E      TBD Sacrament     No Update: None Natomas E       ######## Visual Obs TRUE
1533 ######## 28:44.0 5 17 39.0028 -122.798 ######## No No Lake Clear Lake    Lake Coun    Various (La      Yes UPDATE None Soda Bay i        ######## Analytical TRUE
1534 ######## 17:46.7 5 24 37.0365 -121.094 ######## Yes No Reservoir San Luis Re     Departmen    California   Yes Update None San Luis Re      ######## Analytical TRUE
1535 16:02.8 3 42 34.57849 -119.957 ######## Yes No Lake Cachuma Lake Boat Ramp Dock No Field crew                                          Danger Cachuma L    ######## Analytical TRUE
1536 ######## 38:26.1 3 42 34.77832 -120.039 ######## No No Lake Zaca Lake Craig Schulze, craig@ No Private lak                               Caution Zaca Lake ######## Analytical TRUE
1537 ######## 06:48.1 5 48 38.27599 -121.797 ######## No No Slough Barker Slo   Departmen         No land re           Yes UPDATE: None Barker Slo     ######## Elisa Kit TRUE
1538 ######## 03:03.7 6 36 34.2793 -117.33 ######## Yes No Lake Silverwood Departmen    CA State P Yes UPDATE: Caution Silverwood ######## Analytical TRUE
1540 ######## 48:01.8 8 33 33.75487 -117.061 ######## No Yes Pond Hemet Go  TBD Hemet Go  Yes Resident None Pond on H   6/3/2017 Observatio TRUE
1541 ######## 56:38.0 5 17 38.94886 -122.66 6/5/2017 Yes No Lake Clear Lake  Lake Coun Private pro    Yes UPDATE None Clear Lake           ######## Both TRUE
1542 ######## 02:45.1 5 11 39.80235 -122.359 6/9/2017 Yes Yes Lake Black Butte US Army C        TBD Yes UPDATE CAUTION Black Butte 6/9/2017 Observatio TRUE
1543 ######## 53:54.5 5 11 39.71468 -122.241 ######## No Yes Lake Unnamed  Privately o   Private citi Yes UPDATE: None; neig    Unnamed  ######## Observatio TRUE
1544 ######## 00:19.9 2 1 37.66886 -121.839 6/2/2017 Yes No Lake Shadow Cl  East Bay R   East Bay R   Yes Bloom diss                           NONE Shadow Cl  6/6/2017 Visual, Lab  TRUE
1545 ######## 10:33.2 2 1 37.89603 -122.25 6/5/2017 Yes No Lake Lake Anza East Bay R   East Bay R   Yes UPDATE NONE Lake Anza ######## Observatio  TRUE
1546 ######## 15:14.2 2 1 37.84656 -122.231 6/6/2017 Yes No Lake Lake Teme East Bay R   East Bay R   Yes UPDATE en             CAUTION Lake Teme ######## Observatio   TRUE
1549 ######## 52:54.4 2 43 37.33537 -121.81 1/4/2017 Yes No Lake Lake Cunn  City of San City of San     Yes Update De                             CLOSED Lake Cunn ######## Observatio   TRUE
1556 ######## 39:41.6 5 17 39.17261 -123.014 ######## No Yes Lake Blue Lakes None Private Yes Update: None Upper and   ######## Visual Obs TRUE
1558 ######## 15:26.3 5 15 35.64906 -118.418 6/6/2017 Yes No Lake and r Kissack Co    Kern River       US Forest   Yes UPDATE: None Kissack Co    ######## Observatio    TRUE
1559 ######## 42:47.7 5 15 35.65189 -118.426 6/6/2017 Yes No Lake and RParadise C    Kern River       US Forest          Yes UPDATE: None Paradise C    ######## Observatio    TRUE
1560 ######## 38:39.4 5 34 38.369 -121.489 6/8/2017 No No Lake Stone Lakes Basin Stone Lake    No Update Stone Lake    ######## Analytical TRUE
1565 ######## 25:09.7 5 7 37.89173 -121.615 ######## No No Semi-enclo   Discovery Reclamatio   Homeown    Yes Update: None Discovery    ######## Observatio   TRUE
1566 ######## 09:06.8 5 17 38.94884 -122.69 ######## Yes No Lake Clear Lake Lake Coun Various (La      Yes UPDATE None Clear Lake         ######## Observatio TRUE
1567 ######## 48:28.4 9 37 33.12459 -117.206 ######## No No Lake Lake San MLake San Marcos Com  No UPDATE: CAUTION Lake San M######## Observatio TRUE











1568 ######## 35:46.0 5 17 39.16361 -122.997 ######## No Yes Lake Lower Blue Lake Private Yes Update: No Adviso  Lower Blue ######## Analytical TRUE
1569 ######## 36:46.3 4 19 34.66118 -118.766 ######## Yes Yes Lake Pyramid LaDept. of W  TBD Yes UPDATE 10                    CAUTION Pyramid La ######## Analytical TRUE
1570 12:51.9 7 13 34.36576 -114.227 ######## No No Lake Lake HavasArizona De    TBD No On 6/14/1                        Unknown Lake Havas    ######## Analytical TRUE
1571 14:03.0 7 13 34.43592 -114.321 ######## No No Lake Lake HavasArizona TBD No On 6/14/1                        Unknown Lake Havas    ######## Analytical TRUE
1572 15:27.4 7 13 34.51237 -114.378 ######## No No Lake Lake HavasArizona TBD No On 6/14/1                      Unknown Lake Havas    ######## Analytical TRUE
1573 16:12.1 7 13 34.52653 -114.386 ######## No No River Lake HavasArizona TBD No On 6/14/1                      Unknown Colorado R    ######## Analytical TRUE
1574 16:43.9 7 13 34.29778 -114.139 ######## No No River Lake HavasArizona TBD No On 6/14/1                      Unknown Colorado R     ######## Analytical TRUE
1575 17:08.6 7 13 34.45741 -114.386 ######## No No Lake Lake HavasArizona TBD No On 6/14/1                      Unknown Lake Havas   ######## Analytical TRUE
1576 ######## 22:33.7 3 27 35.81274 -120.931 ######## Yes Yes Lake Lake San ACalifornia  Monterey  Yes UPDATE DANGER Lake San A ######## Observatio  TRUE
1577 ######## 54:51.4 2 28 38.20134 -122.319 ######## Yes Yes Pond Napa Coun       TBD Dept. Fish  No UPDATE: DANGER Huichica P     ######## Observatio TRUE
1580 ######## 08:05.0 6 36 34.28306 -117.335 7/5/2017 Yes No Lake Silverwood Departmen    CA State P No UPDATE CAUTION Silverwood ######## Analytical TRUE
1581 ######## 57:14.0 1 47 41.98345 -122.331 ######## Yes No Lake Copco Res PacifiCorp No In the Copco Reservoir at Copco Cove TRUE
1582 ######## 58:17.7 4 19 34.52366 -118.611 ######## No No Lake Castaic LakDepartmen    Los Angele     Yes UPDATE: None Castaic Lak    ######## Analytical TRUE
1583 ######## 19:04.1 5 45 41.02813 -121.657 ######## No Yes Lake Lake Britto     PG&E and   State Park No Central Va                                                                                       CAUTION rLake Britto ######## Observatio TRUE
1586 ######## 51:14.6 1 47 41.96224 -122.44 ######## Yes No Lake Iron Gate rPacifiCorp No In the Iron Gate Reservoir - Jay William   TRUE
1588 ######## 01:22.9 5 17 38.91599 -122.595 7/8/2017 No No Creek Copsey Cre   Lake Coun   Private res  No 07/19/17:                                                        Notifying r Copsey Cre    7/8/2017 Analytical TRUE
1596 ######## 08:02.7 6 36 34.24177 -117.275 ######## No Yes Lake Lake Gregory No Update Lake Grego######## Observatio TRUE
1600 ######## 10:19.6 6 14 36.56146 -118.052 ######## Yes No Lake Diaz Lake Inyo Count      TBD No UPDATE: CAUTION Diaz Lake 8/8/2017 Observatio  TRUE
1605 24:48.6 5 31 38.81573 -121.096 ######## No Yes Lake North Fork       USBR; Arm    California  No On 07/18/                                                                                       None Folsom Lak    ######## Analytical TRUE
1606 29:27.4 5 31 38.80713 -121.1 ######## No Yes Lake North Fork       USBR; Arm    California  No On 07/18/                                                                                       None Folsom Lak    ######## Analytical TRUE
1607 33:03.3 5 31 38.81331 -121.109 ######## No Yes lake North Fork       USBR; Arm    California  No On 07/18/                                                                                       None Folsom Lak    ######## Analytical TRUE
1608 36:42.7 5 31 38.8197 -121.106 ######## No Yes lake North Fork       USBR; Arm    California  No On 07/18/                                                                                       None Folsom Lak    ######## Analytical TRUE
1609 44:05.4 5 31 38.81724 -121.093 ######## No Yes lake North Fork       USBR; Arm    California  No On 07/18/                                                                                       None Folsom Lak     ######## Analytical TRUE
1610 47:13.8 5 31 38.81859 -121.087 ######## No Yes lake North Fork       USBR; Arm    California  No On 07/18/                                                                                       None Folsom Lak      ######## Analytical TRUE
1611 51:40.6 5 31 38.81859 -121.087 ######## No Yes lake North Fork       USBR; Arm    California  No On 07/18/                                                                                       None Folsom Lak        ######## Analytical TRUE
1612 55:08.8 5 31 38.8292 -121.091 ######## No Yes lake North Fork       USBR; Arm    California  No On 07/18/                                                                                       None Folsom Lak    ######## Analytical TRUE
1613 58:07.2 5 31 38.74847 -121.146 ######## No Yes lake North Fork       USBR; Arm    California  No On 07/18/                                                                                       None Folsom Lak      ######## Analytical TRUE
1614 00:49.8 5 31 38.71925 -121.168 ######## No Yes lake North Fork       USBR; Arm    California  No On 07/18/                                                                                       None Folsom Lak    ######## Analytical TRUE
1619 ######## 38:15.0 5 7 38.01202 -121.729 ######## Yes No Estuary Big Break R      TBD East Bay R      No UPDATE CAUTION Big Break R      ######## Observatio TRUE
1620 ######## 48:47.8 5 15 35.63905 -118.485 ######## Yes No River KEYSVILLE  TBD Kern Coun   Yes Kern Coun                                          None KEYSVILLE         ######## Analytical TRUE
1621 ######## 51:55.6 5 15 35.64353 -118.468 ######## Yes Yes Lake AUXILLARY  USArmy CoUSDA Fore  Yes UPDATE: None Lake Isabe          ######## Analytical TRUE
1622 ######## 55:05.2 5 15 35.65955 -118.434 ######## Yes Yes Lake SOUTH FO  Army Corp USDA Fore  Yes UPDATE: None Lake Isabe       ######## Analytical TRUE
1623 ######## 57:24.9 5 15 35.67686 -118.409 ######## Yes Yes Lake STINE COV Army Corp USDA Fore  Yes UPDATE: None Isabella La         ######## Analytical TRUE
1624 01:59.7 5 15 35.23068 -119.273 ######## No No Lake BUENA VIS   Kern Coun  Kern Coun  No Kern Coun                                            Advisory s BUENA VIS          ######## Analytical TRUE
1625 ######## 03:40.6 5 15 35.23236 -119.285 ######## No Yes Lake BUENA VIS    Kern Coun  Kern Coun  Yes UPDATE: None BUENA VIS    ######## Analytical TRUE
1626 ######## 50:23.1 5 39 38.05929 -121.556 8/7/2017 No No River San Joaqu       Various Various No UPDATE None San Joaqu       ######## Observatio TRUE
1627 ######## 55:36.1 5 39 38.05566 -121.536 8/7/2017 No No River San Joaqu       Various Various No UPDATE None San Joaqu       ######## Observatio TRUE
1628 ######## 59:37.7 5 39 38.03359 -121.482 8/7/2017 No No River San Joaqu       Various Various No UPDATE None San Joaqu       ######## Observatio TRUE
1629 ######## 03:53.2 5 39 38.01267 -121.458 8/7/2017 No No River San Joaqu       Various Various No UPDATE None San Joaqu       ######## Observatio TRUE
1630 27:28.5 5 28 38.52112 -122.213 ######## No Yes Lake Lake Berryessa, Spanish Flat and  No On Lake Berry      ######## Observatio TRUE
1633 44:52.5 5 34 38.50151 -121.098 8/3/2017 No No Retention Laguna Joa   Communit     Rancho M  No cyanobact                                                                                           None (yet) Laguna Joa   ######## Observatio TRUE
1636 ######## 44:07.1 6 9 38.93384 -120.012 ######## Yes No Lagoons Tahoe Key       Tahoe Key     Tahoe Key     Yes UPDATE None Tahoe Key    ######## Observatio  TRUE
1637 19:47.7 9 33 33.5916 -117.042 ######## Yes No Lake Lake Skinn   TBD Riverside C  No UPDATE CAUTION Lake Skinn   ######## Observatio  TRUE
1639 ######## 56:36.2 2 1 37.66846 -121.844 ######## Yes No Artificial P Arroyo De       East Bay R   East Bay R   Yes Bloom diss              None Arroyo De       ######## Observatio TRUE
1640 ######## 07:29.1 2 43 37.24081 -121.873 ######## Yes Yes Lake Lake Alma Santa Clar    City of San Yes Cyanobact                                                 CLOSED TO    Lake Alma ######## Analytical TRUE
1641 14:01.8 3 42 34.97525 -120.424 ######## No No Lake Jim May Pa  City of Santa Maria No Bright gree                                                       Caution Jim May Pa  ######## Analytical TRUE
1642 ######## 00:54.1 1 12 41.83756 -122.864 ######## Yes No River Klamath R          Pacific Cor US Forest No In the Klamath R          ######## Analytical TRUE
1644 ######## 37:44.0 1 47 41.82307 -122.962 ######## Yes No river Klamath R      USFS No In the Klamath River at Brown Bear Riv  TRUE
1645 ######## 42:17.7 1 47 41.77402 -123.396 ######## No No river Klamath R    USFS No In the Klamath River below Happy Cam TRUE
1647 ######## 46:17.0 1 47 41.85695 -122.571 ######## No No river Klamath R     USFS/Karuk No In the Klamath River at I-5 Rest Area TRUE
1648 ######## 50:10.0 1 12 41.30713 -123.531 ######## Yes No river Klamath River at Orleans No In the Klamath River at Orleans TRUE
1649 ######## 54:06.5 1 47 41.84233 -123.22 ######## Yes No river Klamath R    USFS No In the Klamath River below Seiad Valley TRUE
1650 ######## 58:55.1 1 8 41.54531 -124.073 ######## No No river Klamath River Estuary No In the Klamath River Estuary TRUE
1651 ######## 04:14.4 1 12 41.22662 -123.772 ######## No No river Klamath R    Yurok Tribe No In the Klamath River below Trinity Rive TRUE
1652 ######## 07:21.9 1 12 41.50949 -123.981 ######## Yes No river Klamath R   Yurok Tribe No In the Klamath River near Klamath TRUE
1653 ######## 11:10.2 1 12 41.18575 -123.709 ######## Yes No river Klamath R   Yurok Tribe No In the Klamath River at Weitchpec TRUE
1654 ######## 14:38.2 1 8 41.53638 -124.076 ######## Yes No river Klamath R    Yurok Tribe Yes In the Klamath River at South Slough TRUE
1655 31:51.4 5 28 38.49406 -122.161 ######## No No Lake Lake Berry    USBR, Sola    USBR; TBD No 08/29/17:                                                                   None Lake Berry    ######## Analytical TRUE
1656 19:33.6 5 28 38.51059 -122.203 ######## No No Lake Lake Berry     USBR, Sola    USBR, TBD No 08/29/17:                                                         None Lake Berry     ######## Analytical TRUE
1657 30:26.2 5 28 38.52267 -122.215 ######## No Yes Lake Lake Berry     USBR, Sola    USBR, TBD No 08/29/17:                                                         None Lake Berry     ######## Analytical TRUE
1658 ######## 41:22.6 5 28 38.56617 -122.235 ######## Yes Yes Lake Lake Berry         USBR, Sola    USBR, TBD No UPDATE Caution Lake Berry         ######## Analytical TRUE
1659 46:45.0 5 28 38.62389 -122.288 ######## No No Lake Lake Berry       USBR, Sola    USBR, TBD No 08/29/17:                                                         None Lake Berry     ######## Analytical TRUE
1660 ######## 50:34.4 1 12 40.21762 -123.816 ######## Yes Yes river Eel River, Near Miranda, South o      No 09/18/17 CAUTION Eel River, N        ######## Observatio   TRUE
1661 ######## 07:10.4 2 21 38.0895 -122.56 ######## Yes No Pond Scottsdale     City of NovCity of NovYes Bloom None Scottsdale        ######## Analytical   TRUE
1662 ######## 07:11.8 9 37 33.16979 -117.286 ######## No No Lake Lake Calav    City of Car City of Car No UPDATE Lake Calav ######## Observatio TRUE
1663 10:29.1 3 44 36.95101 -121.768 ######## Yes No Lake Pinto Lake    City of Wa City of Wa Yes There isn't an active H                                       Pinto Lake ######## Analytical TRUE
1664 ######## 03:25.0 1 47 41.97349 -122.299 ######## Yes No Lake Copco Res    PacifiCorp No In the Copco Reservoir at Mallard Cove TRUE
1665 ######## 07:14.7 1 47 41.96224 -122.44 ######## Yes No lake Iron Gate R      PacifiCorp No In the Iron Gate Reservoir at Jay William   TRUE
1666 ######## 11:32.4 1 47 41.93099 -122.442 ######## Yes No river Klamath R     PacifiCorp No In the Klamath River below Iron Gate D TRUE
1667 33:45.2 5 57 38.72662 -121.73 ######## No No Creek Cache CreeArmy Corp          Private proNo 09/01/201                          None Cache Cree           ######## Observatio TRUE
1668 ######## 16:52.3 1 12 41.16556 -124.129 ######## Yes No Lagoon Big LagoonHumboldt County Par No UPDATE CAUTION Big Lagoon  ######## test TRUE
1669 39:14.9 5 11 39.7543 -122.329 9/3/2017 No Yes Stock PondStock Pond   Private ProPrivate ProNo 09/05/201                                                   None (Priv  Stock Pond     9/5/2017 Observatio TRUE
1670 ######## 36:05.5 4 19 33.81592 -118.085 9/6/2017 No Yes Ponds Lakes in Ar         City of Lon  City of Lon  Yes UPDATE: F                  None Lakes in Ar         9/6/2017 No bloom TRUE
1680 39:16.8 9 37 32.85984 -116.919 9/8/2017 No No Lake Lindo Lake No Regional W                                          CAUTION - Lindo Lake 9/8/2017 Observatio  TRUE
1683 ######## 40:01.2 2 7 38.02287 -122.099 ######## No No Managed   McNabney Mountain   Mountain   Yes 10/9/201 None McNabney ######## Observatio TRUE
1686 ######## 00:25.8 1 47 41.83741 -122.865 ######## Yes No river Klamath River at Walker Bridge No In the Klamath River at Walker Bridge TRUE
1688 ######## 02:22.7 5 17 39.02507 -122.66 ######## Yes No dregded ch   Clear Lake         Private Pro  Private Pro  Yes UPDATE None Clear Lake         ######## Analytical TRUE
1689 ######## 02:35.0 6 18 40.49551 -121.174 9/8/2017 No Yes Lake Rim Rock LUS Forest US Forest No UPDATE Rim Rock L ######## Observatio TRUE
1690 ######## 54:53.3 2 1 37.89603 -122.25 ######## Yes Yes Lake Lake Anza East Bay R   East Bay R   Yes Swimmin None 12/1 Lake Anza ######## Observatio    TRUE
1693 41:57.4 5 39 37.87095 -121.53 ######## No Yes Canal Sacrament     TBD TBD No 10/23/201                                                                 None requ Victoria Ca    ######## Observatio TRUE
1695 ######## 50:20.8 2 41 37.53425 -122.267 ######## No No Slough Marina Lag      San Mateo      San Mateo      Yes 11/13/20 NONE - Inc  O'Neill Slo   ######## Observatio TRUE
1696 54:37.3 5 15 35.63524 -118.487 ######## No No River Lower Kern    Numerous USBR, USF   Yes 11/21/17:                                                                                                       None Lower Kern    ######## Observatio TRUE
1697 ######## 59:33.0 5 15 35.67067 -118.393 ######## No No Lake/Rese Lake Isabe    USACOE, K       BLM, USFS Yes 11/08/201                                                                               None Lake Isabe    ######## Analytical TRUE
1699 ######## 09:25.2 2 1 37.89603 -122.25 1/2/2018 Yes No Lake Lake Anza East Bay R   East Bay R   Yes Parks NONE Lake Anza 1/2/2018 Visual TRUE
1700 ######## 45:51.4 2 1 37.84656 -122.231 1/2/2018 Yes No Lake Lake Teme East Bay R   East Bay R   Yes Swimmin NONE Lake Teme ######## Observatio TRUE
1702 ######## 56:01.2 2 1 37.57333 -122.002 ######## Yes Yes Lake Quarry LakEast Bay R   East Bay R   No Bloom reso               None Quarry Lak ######## Observatio  TRUE
1703 ######## 10:58.1 2 1 37.72695 -122.112 ######## Yes Yes Lake Lake Chab   East Bay R   East Bay R   Yes UPDATE: CAUTION Lake Chab   ######## Observatio TRUE
1704 ######## 02:51.7 2 28 38.20134 -122.319 ######## Yes No Pond Huichica P     CA DFW CA DFW No Update 1- DANGER Huichica P     ######## Observatio TRUE
1706 ######## 58:14.2 2 43 37.33537 -121.81 ######## Yes No Lake Lake Cunn City of San    San Jose D       No Lake close                                         CLOSED Lake Cunn ######## Analytical TRUE
1708 ######## 56:15.4 5 17 39.04236 -122.913 ######## No No Lake Clear Lake      Lake County No 12/21/20 None Clear Lake      ######## analytical t TRUE
1709 ######## 04:07.0 5 17 39.02687 -122.887 ######## No No Lake Clear Lake       Lake  Coun         Big Valley     No 12/21/20 None Clear Lake       ######## Analytical TRUE
1710 ######## 15:24.5 5 17 39.00313 -122.798 ######## No No Lake Clear Lake     Lake Coun Lake Coun No 12/21/20 None Clear Lake     ######## Analytical TRUE
1711 ######## 19:16.9 5 17 39.00096 -122.751 ######## No No Lake Clear Lake    Lake Coun Lake Coun No 12/21/20 None Clear Lake    ######## Analytical TRUE
1712 ######## 24:27.5 5 17 38.96291 -122.731 ######## No No Lake Clear Lake    Lake Coun Lake Coun Yes 10/10/20 None Clear Lake    ######## Analytical TRUE
1713 ######## 28:54.2 5 17 38.92547 -122.617 ######## No No Lake Clear Lake      Lake Coun Lake Coun No 12/21/20 None Clear Lake      ######## Analytical TRUE
1714 ######## 31:56.1 5 17 38.95983 -122.65 ######## No No Lake Clear Lake    Lake Coun Lake Coun No 12/21/20 None Clear Lake    ######## Analytical TRUE
1715 ######## 35:51.5 5 17 39.0094 -122.674 ######## No No Lake Clear Lake     Lake Coun Lake Coun No 12/21/20 None Clear Lake     ######## Analytical TRUE
1716 ######## 41:40.8 5 17 39.01929 -122.675 ######## No No Lake Clear Lake       Lake Coun Lake Coun No 12/21/20 None Clear Lake       ######## Analytical TRUE
1717 ######## 45:32.9 5 17 39.02664 -122.735 ######## No No Lake Clear Lake    Lake Coun Lake Coun Yes 10/19/20 None Clear Lake    ######## Analytical TRUE











1718 ######## 49:31.2 5 17 39.0897 -122.796 ######## No No Lake Clear Lake      Lake Coun Lake Coun No 12/21/20 None Clear Lake     ######## Analytical TRUE
1719 ######## 55:46.5 5 17 39.0632 -122.866 ######## No No Lake Clear Lake          Lake Coun Lake Coun No 12/21/20 None Clear Lake          ######## Analytical TRUE
1720 ######## 59:55.6 5 17 38.9643 -122.679 ######## No No Lake Clear Lake          Lake Coun Lake Coun No 12/21/20 None Clear Lake          ######## Analytical TRUE
1721 ######## 04:10.0 5 17 39.0116 -122.696 ######## No No Lake Clear Lake          Lake Coun Lake Coun No 12/21/20 None Clear Lake          ######## Analytical TRUE
1722 ######## 09:40.8 5 34 38.5996 -121.505 ######## No Yes River sacrament      Sacrament      Sacrament      Yes Update None Confluence        4/9/2018 No Bloom TRUE
1723 06:11.6 4 19 34.09768 -118.265 4/9/2018 No No Reservoir Silver Lake Los Angele      NA No As of 4/19                                                     None Silver Lake ######## Analytical TRUE
1724 16:35.4 5 17 39.01945 -122.687 ######## No No Lake Clearlake O       Lake Coun           Lake Coun Yes 09/14/20 None Clearlake O       ######## Observatio TRUE
1725 ######## 14:36.3 5 28 38.50558 -122.123 ######## No No Lake/Rese Lake Berry    USBR USBR, Puta     Yes 05/11/20 None Lake Berry        ######## Observatio TRUE
1726 ######## 14:41.1 5 57 38.56783 -121.767 ######## No Yes Storm Dra  North Dav     City of DavCity of DavYes 05/09/20 City of Dav    North Dav     5/4/2018 Observatio TRUE
1727 ######## 48:37.5 8 33 33.66928 -117.362 5/3/2018 Yes Yes Lake Lake ElsinoCity of Elsi City of Elsi No UPDATE Warning - Lake Elsino ######## Observatio TRUE
1728 ######## 08:48.3 5 17 38.98528 -122.677 ######## No No Lake Borax LakeLake Coun       Private ow    Yes 09/28/20 None Borax Lake 5/8/2018 Observatio   TRUE
1729 ######## 28:43.7 6 9 38.92889 -120.009 ######## Yes Yes Lagoons Tahoe Key Tahoe Tahoe No UPDATE: CAUTION Tahoe Key    ######## Analytical TRUE
1732 27:46.2 7 33 33.50367 -115.914 ######## No No Lake Salton Sea Joint Powe  State Park No UPDATE CAUTION - Salton Sea       ######## Analytical TRUE
1733 35:25.3 7 13 33.5038 -115.917 ######## No No lake Salton Sea Joint Powe  State Park   No UPDATE CAUTION - Salton Sea      ######## analytical TRUE
1734 59:33.1 7 59 33.34582 -115.73 ######## No No Lake Salton Sea Joint Powe  TBD No UPDATE Caution Salton Sea     ######## analytical TRUE
1735 17:36.0 7 59 33.17463 -115.641 ######## No No lake Salton Sea Joint Powe  TBD No UPDATE Caution Salton Sea     ######## analytical TRUE
1736 34:37.7 7 59 33.32862 -115.938 ######## No No lake Salton Sea Joint Powe  TBD No UPDATE Caution-ReSalton Sea    ######## analytical TRUE
1737 ######## 57:47.7 7 59 33.41007 -116.035 ######## No No lake Salton Sea Joint Powe  TBD No UPDATE Caution Salton Sea    ######## analytical TRUE
1738 ######## 08:24.2 5 24 37.0365 -121.094 ######## Yes No Reservoir San Luis Re    DWR and UState Park Yes Update None San Luis Re    ######## Analytical TRUE
1740 ######## 07:53.7 5 24 37.07031 -120.994 ######## No No Forebay an   O'Neill For    DWR and UState Park   Yes UPDATE None O'Neill For    ######## Analytical TRUE
1741 ######## 24:33.7 5 7                     ######## No No Ponds Brentwood  Brentwood  Brentwood  Yes 06/25/20 None Brentwood   ######## Observatio TRUE
1742 ######## 00:13.5 5 24 37.08375 -121.059 ######## No No Reservoir/ O'Neill For   USBR, DW State Park Yes UPDATE None O'Neill For   ######## Analytical TRUE
1743 ######## 41:03.2 5 7 37.89424 -121.614 ######## No No bay Discovery    Reclamatio   Towne of D  Yes 12/04/18 None Driftwood    ######## Observatio TRUE
1747 ######## 01:34.8 3 27 35.813 -120.9 ######## Yes No Lake Lake San ATBD California  No UPDATE CAUTION Lake San A ######## Observatio  TRUE
1748 ######## 28:44.8 2 1 37.89603 -122.25 6/6/2018 Yes Yes Lake Lake Anza East Bay R   East Bay R   Yes Bloom reso                               None Lake Anza ######## Observatio  TRUE
1749 ######## 39:29.6 5 4 39.719 -121.426 6/3/2018 No No Lake North Fork  DWR State Park Yes UPDATE None North Fork   ######## Observatio   TRUE
1751 ######## 29:59.3 5 10 36.85897 -119.302 ######## Yes Yes Lake/Rese Pine Flat L US Army C Kings River  Yes 08/27/20 None Pine Flat L   ######## Observatio TRUE
1752 ######## 13:33.6 5 39 37.87095 -121.53 ######## No No Canal Victoria Ca     Dept. of W  NA Yes On 6/13/1                            Caution  R Victoria Ca     ######## Observatio TRUE
1753 ######## 30:03.9 5 7 37.82797 -121.553 ######## No Yes Canal Old River a    Dept. of W  NA Yes 12/04/18 None Old River,     ######## Observatio TRUE
1754 ######## 40:02.0 5 7 37.83158 -121.554 ######## No No Canal Old River a          Dept. of W  NA Yes 12/04/18 None Old River a          ######## Observatio TRUE
1755 ######## 59:42.5 5 39 37.82015 -121.545 ######## No No Canal Grant Line     Dept. of W  NA Yes On 6/13/1                                Caution - RGrant Line     ######## Observatio TRUE
1756 ######## 17:10.1 5 39 37.79382 -121.517 ######## No No Canal Old River a   Dept. of W  NA Yes 12/04/20 None Old River a    ######## Observatio TRUE
1757 ######## 31:43.5 5 39 37.81096 -121.544 ######## No Yes Canal Old River D     Dept. of W  NA Yes On 6/13/1                              Caution  R Old River,    ######## Observatio TRUE
1758 ######## 22:10.4 4 19 34.66125 -118.766 ######## Yes Yes Lake Pyramid LaDepartmen    Departmen    Yes UPDATE None Pyramid La ######## Analytical TRUE
1759 ######## 18:15.9 5 17 39.01186 -122.761 6/4/2018 No No Lake Clear Lake    Lake Coun Lake Coun Yes 10/19/20 None Clear Lake    ######## analytical t TRUE
1760 ######## 22:52.4 5 17 39.0287 -122.849 6/4/2018 No No Lake Clear Lake    Lake Coun Lake Coun No 12/21/20 None Clear Lake    ######## analytical TRUE
1761 ######## 27:36.3 5 17 39.06389 -122.914 6/4/2018 No No Lake Clear Lake     Lake Coun Lake Coun Yes 10/19/20 None Clear Lake     ######## Analytical TRUE
1762 ######## 33:59.9 5 17 39.11814 -122.886 6/4/2018 No No Lake Clear Lake    Lake Coun Lake Coun Yes 10/19/20 None Clear Lake    ######## Analytical TRUE
1763 ######## 39:13.9 5 17 39.12128 -122.856 6/4/2018 No No Lake Clear Lake    Lake Coun Lake Coun No 12/21/20 None Clear Lake    ######## Analytical TRUE
1764 ######## 44:14.9 5 17 38.94847 -122.638 6/4/2018 No No Lake Clear Lake - Redbud P  DWR Lake Yes 10/19/20 None Clear Lake   ######## Analytical TRUE
1765 ######## 49:36.0 5 17 38.99986 -122.671 6/4/2018 No No Lake Clear Lake - West of Sulphur Ban   Yes 10/19/20 None Clear Lake       ######## Analytical TRUE
1766 ######## 55:52.3 5 17 39.17004 -123.008 6/4/2018 No No Lake Upper Blue  Lake County Yes 10/19/20 None Upper Blue  ######## Analytical TRUE
1768 40:13.5 6 36 34.51126 -117.274 ######## No No Lake Horseshoe San Bernadino Count    No Regional Water Board                                                                Horseshoe ######## Analytical TRUE
1769 44:04.3 6 36 34.49558 -117.266 ######## No No Lake Spring Vall  Spring Valley Lake Ho  No Regional W                                                                                       Caution - RSpring Vall  ######## Analytical TRUE
1770 ######## 14:20.1 5 4 39.57395 -121.41 ######## No No Lake and RLake Orovi    DWR State Park Yes 09/07/20 None Lake Orovi    8/6/2018 Observatio TRUE
1771 ######## 02:33.7 2 43 37.24081 -121.873 ######## Yes No Lake Almaden L Water: San          City of San No Lake Alma                                               CAUTION Lake Alma ######## Analytical TRUE
1772 ######## 43:18.5 5 34 38.685 -121.27 ######## No No Lake Arcade Lak       Arcade Lak   City of Citr  Yes 12/04/18 None Arcade Lak ######## Observatio TRUE
1773 ######## 58:38.3 2 48                     ######## No Yes Drainage c   Golf cours    County of County of No Update: Ju                       WARNING Peacock G       7/5/2018 Analytical TRUE
1774 ######## 00:34.4 9 33 33.678 -117.042 6/6/2018 Yes No Non-body  Diamond V     Metropolitan Water DNo UPDATE Danger Diamond V  ######## Analytical TRUE
1775 ######## 44:41.5 5 39 38.00306 -121.461 ######## No Yes river Middle River near Holt, Turner c   Yes 06/26/2018 - CA Dept                Middle Riv       ######## Observatio TRUE
1777 ######## 20:19.9 5 7 38.01202 -121.729 ######## Yes No river Big Break R      Delta Wate  East Bay P Yes Update None Big Break R      ######## Observatio TRUE
1778 55:03.7 9 37 32.76868 -117.158 ######## No No River San Diego River No Local river                          None San Diego     ######## observatio TRUE
1779 ######## 03:55.4 5 15 35.65161 -118.426 ######## Yes No Lake/Rese Lake Isabe    Army Corp   various Yes 10/24/20 None Lake Isabe    ######## Analytical TRUE
1780 ######## 34:59.8 5 15 35.64859 -118.418 ######## Yes Yes Lake/Rese Lake Isabe    Army Corps of Engine Yes 10/24/20 None Lake Isabe    ######## Analytical TRUE
1781 ######## 41:05.7 5 15 35.6514 -118.485 ######## Yes No Lake/Rese Lake Isabe    Army Corps of Engine Yes 10/24/20 None Lake Isabe    ######## Analytical TRUE
1782 ######## 49:09.9 5 18 40.33469 -121.203 ######## No Yes Lake/Rese Lake Almanor-north aPGE Yes 12/04/18 None Lake Alma  ######## Observatio TRUE
1783 ######## 22:45.2 3 40 35.19261 -120.465 ######## Yes Yes Lake Lopez Lake SLO Count  No Update Caution Lopez Lake     ######## analytical TRUE
1785 ######## 23:05.4 5 39 37.89076 -121.488 ######## No No River and CMiddle River at Victoria Canal Co    Yes 06/28/201           None Middle Riv        ######## Observatio TRUE
1786 ######## 33:09.3 5 39 37.88134 -121.467 ######## No No River Middle River downstream of S Tr  Yes 06/28/201             None Middle Riv      ######## Observatio TRUE
1788 ######## 24:31.1 1 12 40.87605 -123.994 ######## Yes Yes River Mad River No UPDATE: r                                                                             DANGER Mad River    8/8/2018 Analytical TRUE
1789 ######## 30:12.3 1 47 41.97251 -122.436 ######## Yes No Reservoir Iron Gate Reservoir at Camp Cre No In the Iron Gate Reservoir at Camp Cre TRUE
1791 ######## 13:33.9 3 44 36.95101 -121.768 ######## Yes No Lake Pinto Lake    City of Wa City of Wa No City of Wa            WARNING Pinto Lake    ######## analytical TRUE
1792 ######## 38:47.2 5 20 37.22208 -119.985 ######## Yes Yes Lake H.V. Eastm  U.S. Army No Update Caution H.V. Eastm  ######## Observatio TRUE
1793 ######## 44:10.0 5 20 37.12162 -119.888 ######## Yes Yes Lake Hensley La U.S. Army No Update Caution Hensley La ######## Observatio TRUE
1794 ######## 48:03.6 5 15 35.2354 -119.3 ######## No Yes Lake Lake EvansKern Coun Kern Coun Yes 12/04/18 None Lake Evans     ######## Analytical TRUE
1795 ######## 21:50.7 5 9 38.84914 -120.232 7/3/2018 No Yes Lake Wrights La TBD USFS El Do   Yes 07/16/20 None Wrights La 7/9/2018 Observatio  TRUE
1796 ######## 54:44.3 6 26 37.60377 -118.74 ######## No No Lake Crowley LaLos Angele      TBD No UPDATE: Caution - r Crowley La ######## Observatio TRUE
1798 ######## 57:43.3 5 39 38.1033 -121.454 7/3/2018 No Yes Slough Three Mile     Delta Water Master Yes 07/03/201                                       None Three Mile     7/3/2018 Observatio TRUE
1799 ######## 06:47.2 5 39 38.0558 -121.667 7/3/2018 No Yes River False River near Oakley Yes 07/03/18:                                None False River  7/3/2018 Observatio TRUE
1800 ######## 13:09.4 5 39 38.0678 -121.649 7/3/2018 No Yes river chann  Fisherman's Cut Yes 07/03/201                            None Fisherman  7/3/2018 Observatio TRUE
1801 ######## 18:51.4 5 39 38.0711 -121.579 7/3/2018 No Yes river Old River near Franks Tract near Yes 07/03/201                                None Old River n     7/3/2018 Observatio TRUE
1802 ######## 22:28.6 5 7 37.89634 -121.615 7/4/2018 No Yes Keys Discovery    Rec Distric  Private ho  Yes 12/04/18 None Discovery    ######## Observatio TRUE
1803 41:09.8 7 59 33.50421 -115.918 7/5/2018 Yes No Inland Lak salton sea     JPA na No none obse CAUTION Salton Sea     7/5/2018 yes TRUE
1805 ######## 13:09.2 5 7 37.90307 -121.59 ######## No No Manmade Discovery       Reclamatio   Private Pro  Yes 12/04/18 None Discovery       ######## Analytical TRUE
1814 ######## 48:42.0 6 18 40.49573 -121.175 ######## No No Lake Rim Rock Lake US Forest        No UPDATE Caution - r Rim Rock L 8/2/2018 observatio TRUE
1815 ######## 11:31.8 5 4 39.53378 -121.378 7/6/2018 No No Lake/River Lake Orovi    DWR Yes 09/07/20 None Lake Orovi    ######## Observatio TRUE
1816 ######## 25:25.1 5 39 37.82233 -121.318 ######## No No River San Joaquin River above Dos Rei  Yes 10/09/20 None San Joaqu     ######## Observatio TRUE
1817 ######## 28:13.2 5 39 37.80749 -121.331 ######## No No river Old River at Head of Old River Yes 10/09/20 None Old River a     ######## Observatio TRUE
1818 ######## 30:28.2 5 39 37.81368 -121.383 ######## No No river Old River near Doughty Cut Yes 10/09/20 None Old River n   ######## Observatio TRUE
1819 ######## 38:51.0 5 39 37.82025 -121.435 ######## No No canal Grant Line Canal East of Tempor  Yes 10/09/20 None Grant Line     ######## Observatio TRUE
1820 ######## 43:04.0 5 39 37.81462 -121.425 ######## No No Cut/Canal Doughty Cut above Grant Line Ca     Yes 07/17/201               None Doughty C         ######## Observatio TRUE
1821 ######## 45:16.7 5 39 37.82011 -121.45 ######## No No Canal Grant Line Canal at Tracy Blvd Br Yes 07/17/201                 None Grant Line     ######## Observatio TRUE
1822 ######## 21:06.4 5 39 37.834 -121.386 ######## No No River Middle Riv       Delta Watermaster Yes 12/04/18 None Middle Riv       ######## Observatio TRUE
1826 ######## 02:53.5 5 39 38.0711 -121.579 ######## No No River Mokelumne River near San Joaq  Yes 07/31/201                                    None Mokelumn      ######## Observatio TRUE
1827 ######## 47:29.3 6 18 40.5632 -120.832 ######## No Yes Lake Eagle Lake  TBD Lassen Nat   No UPDATE None Eagle Lake  ######## Observatio TRUE
1831 ######## 13:57.0 2 7 38.03917 -121.886 ######## Yes No River Delta insid     City of Pitt City of Pitt No On July 24                      DANGER Delta (insid     ######## Analytical TRUE
1832 ######## 21:12.4 1 47 41.93477 -122.435 ######## Yes No reservoir Iron Gate Reservoir at Log Boom No In the Iron Gate Reservoir at Log Boom TRUE
1833 51:00.1 5 34 38.47235 -121.507 ######## No No River Sacramento River nea   Sacrament  Yes 08/07/20 None Sacrament     8/2/2018 Analytical TRUE
1834 ######## 46:26.3 9 37 32.77437 -117.135 ######## No No river San Diego    City of San Diego No benthic alg                    WARNING San Diego      8/3/2018 observatio TRUE
1835 ######## 36:54.9 5 39 38.03778 -121.496 8/2/2018 No Yes River San Joaqu     Delta Wate  St. Francis  Yes 08/31/20 None San Joaqu     ######## Observatio TRUE
1838 13:51.6 8 13 34.16484 -116.883 8/7/2018 No Yes Lake Jenks Lake      TBD US Forest No On 8/7/18                              None Jenks Lake      8/7/2018 Observatio TRUE
1839 ######## 29:53.1 1 12 41.23221 -124.085 ######## Yes Yes Lagoon Stone Lagoon No UPDATE DANGER Stone Lago      ######## test TRUE
1841 46:58.9 9 37 32.78525 -117.104 8/7/2018 No No Pond Grantville      TBD TBD No On 8/7/18                                                       None Grantville      8/7/2018 Observatio TRUE
1842 17:29.1 8 33 33.8151 -116.965 ######## No No Lake Lake at Co    TBD Country La    No On 8/8/18                                               None Country La       ######## Observatio TRUE
1843 ######## 53:44.5 5 34 38.56539 -121.553 8/8/2018 No Yes Ship Chan port of sac Port of We  Port of We  Yes UPDATE None Port of We      ######## Observatio TRUE
1844 10:53.0 6 14 36.56178 -118.055 ######## Yes Yes Diaz Lake, Lone Pine, Inyo Count     No Update: CAUTION Diaz Lake ######## Observatio  TRUE
1845 34:07.1 4 29 34.32016 -117.846 8/9/2018 No Yes Lake Crystal Lake US Forest    No On None Crystal Lak 8/9/2018 observatio TRUE
1846 ######## 49:13.3 2 41 37.47535 -122.448 6/6/2018 No Yes Creek Half moon  San San No November       None Pilarcitos C    ######## Observatio TRUE
1847 ######## 35:56.9 2 1 37.66846 -121.844 ######## Yes No Artificial p Shadow Cl   East Bay R  East Bay R  Yes Bloom reso        None Shadow Cl  ######## Observatio TRUE











1849 46:12.3 3 40 35.26595 -120.687 ######## Yes No Laguna Lake  City of San  No On 8/20/1                                 CAUTION Laguna Lak######## Observatio  TRUE
1850 57:17.7 3 40 35.76084 -120.902 ######## No Yes Lake Nacimiento Monterey  No On 8/20/1                                        CAUTION Lake Nacim######## Observatio  TRUE
1851 19:11.3 8 13 33.66737 -117.337 ######## No No Lake Lake ElsinoCity of Elsinore No Elevated le                                   DANGER Lake Elsino   ######## Analytical TRUE
1852 21:23.9 8 13 33.64206 -117.344 ######## Yes No Lake Lake ElsinoLake Elsinore No Significant                                                 DANGER Lake Elsino   ######## Analytical TRUE
1853 23:12.2 8 33 33.67235 -117.369 ######## Yes No Lake Lake Elsino     City of Elsinore No Significan DANGER Lake Elsino     ######## Analytical TRUE
1854 26:29.1 8 33 33.66037 -117.351 ######## Yes No Lake Lake Elsino   City of Elsinore No Elevated le                                      Danger Lake Elsino   ######## Analytical TRUE
1855 28:08.1 8 33 33.67141 -117.371 ######## Yes No Lake Lake Elsino    City of Elsinore No Elevated le                                    Danger Lake Elsino    ######## Analytical TRUE
1856 ######## 50:59.1 5 15 35.22354 -119.262 ######## No Yes Lake WebbKERN COUNTY Yes 12/04/18 None Lake Webb  ######## observatio  TRUE
1857 ######## 36:11.9 9 37 32.93429 -117.177 9/3/2018 No Yes Retention Basin near Penasquito   Yes It turned out to be a layer of Lemna (duckweed) coveri                             TRUE
1858 53:04.9 6 2 38.70106 -119.971 9/2/2018 Yes No Red Lake CA Dept. o       CA Dept. o       No UPDATE: DANGER Red Lake ######## Analytical TRUE
1859 26:21.3 7 59 33.50421 -115.918 ######## No No Inland Lak Salton Sea   JPA na No none obse CAUTION s  Salton Sea    ######## yes TRUE
1860 31:56.8 7 59 33.34531 -115.73 ######## No No Inland Lak Salton Sea       JPA na No none obse none Salton Sea   ######## yes TRUE
1861 35:57.6 7 59 33.17461 -115.641 ######## Yes No Inland Lak Salton Sea    JPA na No none obse none Salton Sea   ######## yes TRUE
1862 40:18.5 7 59 33.32883 -115.921 ######## No No Inland Lak Salton Sea       JPA na No none obse none Salton Sea   ######## yes TRUE
1863 43:34.7 7 59 30.23822 -115.02 ######## No No Harbor chaSalton Sea      JPA na No none obse CAUTION Salton Sea      ######## yes TRUE
1865 ######## 40:37.4 5 31 38.72752 -121.209 7/1/2018 No Yes Swan Lake Treelake Village Mast  Yes 10/24/20 None Swan Lake ######## observatio TRUE
1866 ######## 46:45.3 5 45 40.65319 -122.599 ######## Yes No Lake Grizzly Gul     USBR State Natio   Yes 10/25/20 None Grizzly Gul     ######## Observatio TRUE
1868 03:46.5 6 2 38.60516 -119.867 ######## No No Wet Mead  USFS - Humboldt Toiy      No On CAUTION Wet Mead  ######## Observatio  TRUE
1869 49:58.7 8 33 33.6707 -117.373 ######## No Yes Lake Elsino  City of Elsi City of Elsi No On DANGER Lake Elsino      ######## Observatio TRUE
1872 ######## 31:25.4 2 1 37.89603 -122.25 ######## Yes No Lake Lake Anza East Bay R   East Bay R   No Bloom reso                None Lake Anza ######## Observatio   TRUE
1874 ######## 34:18.8 5 7 38.01966 -121.751 ######## No No Estuary an  Antioch/Oakley Regio  East Bay R  Yes 12/04/18 None Antioch/O   ######## Analytical TRUE
1878 10:03.0 7 59 33.40123 -116.034 ######## Yes No Harbor tha       Salton Sea   JPA na No Entire harb       CAUTION Desert Sho    ######## yes TRUE
1879 ######## 42:04.2 5 20 37.247 -119.518 7/2/2018 No Yes man made Manzanita   PG&E PG&E Yes 11/08/201                                                                                                       None Manzanita 7/2/2018 Observatio TRUE
1881 16:19.2 3 40 35.06887 -120.575 ######## No No Cypress Ridge Golf Co    Cypress Ri     No 12/19/18:                                Cuation re Lake on Cy       ######## Observatio  TRUE
1884 ######## 56:18.7 8 33 33.65992 -117.351 ######## No No Rec-1, Rec Lake ElsinoCity of No Updated Unknown Lake Elsino 1/7/2018 Observatio  TRUE
1885 ######## 51:29.8 2 1 37.72695 -122.112 1/4/2019 Yes No Lake Lake Chab   East Bay R   East Bay R   No CAUTION CAUTION Lake Chab   ######## Observatio TRUE
1886 02:44.7 7 59 33.50405 -115.917 ######## Yes No Salton Sea   Joint Powers Authorit  No 1/1/4/19:                         Caution Salton Sea    ######## Both TRUE
1887 28:19.1 7 59 33.34531 -115.73 ######## No No Salton Sea  Joint Powers Authorit  No 1/14/19: W                           Caution ReSalton Sea   ######## Both TRUE
1888 ######## 40:19.8 5 20 37.12162 -119.888 1/7/2019 Yes No Lake/Rese Hensley La US Army C  US Army C  Yes 12/10/20 Blue-Green   Hensley La ######## Neither (Sa  TRUE
1889 12:02.9 7 59 33.1746 -115.641 ######## Yes No Salton Sea    Joint Powers Authorit  No 1/14/19: W                           Caution Salton Sea     ######## Both TRUE
1890 17:06.4 7 59 33.32883 -115.938 ######## No No Salton Sea  Joint Powers Authorit  No 1/14/19: W                  None Salton Sea   ######## Both TRUE
1891 53:52.4 7 59 33.39771 -116.037 ######## Yes Yes Salton Sea Desert Shores Harbor No 1/14/19: B                      CAUTION Salton Sea    ######## Both TRUE
1892 ######## 58:01.6 5 17 39.00096 -122.751 ######## No No Lake Clear Lake    Lake Coun Lake Coun No Winter None Clear Lake    ######## Analytical TRUE
1893 ######## 16:22.2 5 17 39.00313 -122.798 ######## No No Lake Clear Lake     Lake Coun Lake Coun No Summer None Clear Lake     ######## Analytical TRUE
1894 ######## 18:51.2 5 17 39.0287 -122.849 ######## No No Lake Clear Lake    Lake Coun Lake Coun No Summer None Clear Lake    ######## Analytical TRUE
1895 ######## 22:14.8 5 17 39.02687 -122.887 ######## No No Lake Clear Lake        Lake Coun Big Valley No Winter None Clear Lake        ######## Analytical TRUE
1896 ######## 25:45.3 5 17 39.04236 -122.913 ######## No No Lake Clear Lake      Lake Coun Lake Coun No Summer None Clear Lake      ######## Analytical TRUE
1897 ######## 29:16.3 5 17 39.12128 -122.856 ######## No No Lake Clear Lake    Lake Coun Lake Coun No Summer None Clear Lake    ######## Analytical TRUE
1898 ######## 32:46.6 5 17 39.0897 -122.796 ######## No No Lake Clear Lake     Lake Coun Lake Coun No Summer None Clear Lake     ######## Analytical TRUE
1899 ######## 35:57.3 5 17 39.01929 -122.675 ######## No No Lake Clear Lake       Lake Coun Lake Coun No Cyanobac None Clear Lake       ######## Analytical TRUE
1900 ######## 39:33.2 5 17 39.0094 -122.674 ######## No No Lake Clear Lake       Lake Coun    Elem India  No Winter None Clear Lake       ######## Analytical TRUE
1901 ######## 42:29.6 5 17 38.95983 -122.65 ######## No No Lake Clear Lake    Lake Coun Lake Coun No Cyanobac None Clear Lake     ######## Analytical TRUE
1902 ######## 45:40.9 5 17 38.92547 -122.617 ######## Yes No Lake Clear Lake      Lake Coun Lake Coun No Summer None Clear Lake      ######## Analytical TRUE
1903 ######## 50:21.0 5 17 39.0632 -122.866 ######## No No Lake Clear Lake          Lake Coun Lake Coun No Summer None Clear Lake          ######## Analytical TRUE
1904 ######## 54:03.6 5 17 38.9643 -122.679 ######## No No Lake Clear Lake          Lake Coun Lake Coun No Summer None Clear Lake          ######## Analytical TRUE
1905 ######## 58:11.0 5 17 39.0116 -122.696 ######## No No Lake Clear Lake          Lake Coun Lake Coun No Summer None Clear Lake          ######## Analytical TRUE
1906 ######## 07:48.4 5 17 39.1149 -122.883 ######## No No Lake Clear Lake           Lake Coun Lake Coun No Summer None Clear Lake           ######## Analytical TRUE
1907 ######## 14:07.6 5 17 38.99986 -122.671 ######## No No Lake Clear Lake        Lake Coun Elem India    No Winter None West of Su     ######## Analytical TRUE
1908 ######## 17:11.0 5 17 38.94847 -122.638 ######## Yes No Lake Clear Lake    Lake Coun Lake Coun No Winter None Clear Lake    ######## Analytical TRUE
1909 ######## 20:12.6 5 17 39.11814 -122.886 ######## No No Lake Clear Lake    Lake Coun Lake Coun No Summer None Clear Lake    ######## Analytical TRUE
1910 ######## 24:06.4 5 17 39.06389 -122.914 ######## No No Lake Clear Lake     Lake Coun Lake Coun No Winter None Clear Lake     ######## Analytical TRUE
1911 ######## 27:24.4 5 17 39.01186 -122.761 ######## No No Lake Clear Lake    Lake Coun Lake Coun No Summer None Clear Lake    ######## Analytical TRUE
1912 ######## 30:21.8 5 17 39.02664 -122.735 ######## No No Lake Clear Lake   Lake Coun Lake Coun No Summer None Clear Lake   ######## Analytical TRUE
1914 ######## 36:09.6 5 17 39.17004 -123.008 ######## No No Lake Upper Blue Lake Coun Lake Coun No Cyanobac None Upper Blue ######## Analytical TRUE
1916 ######## 21:10.7 5 55 37.67004 -120.444 1/5/2019 No No River and LTuolumne Turlock Irr  Stanislaus    Yes 02/21/20 None Tuolumne ######## Observatio TRUE
1917 ######## 11:12.3 5 7 37.90312 -121.59 2/6/2019 No No man-made  Discovery       Contra Cos         Towne of D     Yes 6/11/19: Caution - RDiscovery       ######## Analytical TRUE
1918 ######## 15:27.3 5 7 37.90291 -121.588 2/6/2019 No No man-made  Discovery       Contra Cos         Towne of D     Yes 6/11/19: Caution - r Discovery       ######## Analytical TRUE
1919 19:41.9 5 7 37.90475 -121.588 2/6/2019 No No man-made  Discovery        Contra Cos         Towne of D     Yes 6/11/19: None Discovery        ######## Analytical TRUE
1920 36:03.2 5 7 37.90938 -121.601 2/6/2019 No No man-made  Discovery         Contra Cos         Towne of D     Yes 6/11/19: None Discovery         ######## Analytical TRUE
1921 40:56.6 5 7 37.90262 -121.608 2/6/2019 No No man-made  Discovery     Contra Cos         Towne of D     Yes 6/11/19: None Discovery        ######## Analytical TRUE
1922 45:22.6 5 7 37.90162 -121.612 2/6/2019 No No man-made  Discovery      Contra Cos         Towne of D     Yes 02/06/201                                                                 None Discovery      2/6/2019 Analytical TRUE
1923 02:10.4 5 7 37.89714 -121.618 2/6/2019 No No man-made  Discovery         Contra Cos         Towne of D     Yes 6/11/19: None Discovery       ######## Analytical TRUE
1924 08:05.3 5 7 37.89508 -121.617 2/6/2019 No No man-made  Discovery       Contra Cos         Towne of D     Yes 6/11/19: None Discovery       ######## Analytical TRUE
1925 12:44.3 5 7 37.89155 -121.615 2/6/2019 No No man-made  Discovery       Contra Cos         Towne of D     Yes 6/11/19: None Discovery       ######## Analytical TRUE
1926 22:50.3 5 7 37.89244 -121.606 2/6/2019 No No man-made  Discovery      Contra Cos         Towne of D     Yes 02/06/201                                                                 None Discovery      2/6/2019 Analytical TRUE
1927 28:14.8 5 7 37.89346 -121.604 2/6/2019 No No man-made  Discovery      Contra Cos         Towne of D     Yes 02/06/201                                                                 None Discovery      2/6/2019 Analytical TRUE
1928 32:44.8 5 7 37.8981 -121.607 2/6/2019 No No man-made  Discovery      Contra Cos         Towne of D     Yes 6/11/19: None Discovery      ######## Analytical TRUE
1931 ######## 07:41.5 5 7 38.01202 -121.729 3/5/2019 Yes No Open Bay Big Break R      East Bay R          East Bay R   No East Bay Caution Big Break R      ######## Observatio TRUE
1933 ######## 21:09.3 5 5 38.174 -120.809 4/2/2019 Yes Yes Lake/Rese New Hoga  Army Corp Army Corp Yes 06/17/20  None New Hoga  ######## Observatio TRUE
1934 ######## 41:09.0 5 5 38.02609 -120.76 4/2/2019 No Yes lake/reservSalt Spring   Rock Creek  private conYes 12/10/20 None Salt Spring   ######## Observatio TRUE
1935 ######## 38:25.6 2 1 37.57333 -122.002 4/3/2019 Yes Yes Lake Quarry LakEast Bay East Bay R  No The lake w                                                 Closure sig  Quarry Lak ######## Analytical TRUE
1937 ######## 14:32.9 5 20 37.22208 -119.985 4/6/2019 No No Reservoir/ H.V. Eastm  Army Corp       Army Corp       Yes 12/10/20 Blue-Green   H.V. Eastm  ######## Observatio TRUE
1938 ######## 12:40.6 5 10 36.99465 -119.692 5/8/2019 No Yes Lake/Rese Millerton LUSBR State Park Yes 06/17/20 None Millerton L ######## Observatio TRUE
1939 ######## 08:56.3 5 24 37.0365 -121.094 ######## Yes No Reservoir San Luis Re    CA Depart    CA State P Yes California None San Luis Re     ######## Analytical TRUE
1940 ######## 50:48.7 5 52 39.82116 -122.329 ######## Yes No Ponds Black Butte      USACE, Or    USACE, Te  No 06/07/20 USACE Blu    Black Butte   ######## Observatio TRUE
1941 51:07.9 7 59 33.50334 -115.915 7/5/2018 Yes No salton sea     Joint Powe      na No none obse CAUTION Salton Sea     7/5/2018 yes TRUE
1943 ######## 53:31.4 5 24 37.08375 -121.059 ######## No No Reservoir O'Neill For      DWR State Park Yes California None O'Neill For          9/3/2019 Analytical TRUE
1946 ######## 24:46.5 8 33 33.86894 -117.171 5/8/2019 No Yes Reservoir Lake Perris    Dept. of W  CA State No The NONE Lake Perris    ######## Analytical TRUE
1947 31:38.8 8 13 33.86332 -117.187 5/8/2019 No Yes Lake Perris       Dept of wa  CA State No The NONE Lake Perris       ######## Analytical TRUE
1948 ######## 55:09.3 9 37 33.04716 -117.118 ######## No Yes Lake Hodg  City of San Diego Yes A Caution - RLake Hodg ######## Observatio TRUE
1949 44:39.9 7 59 33.50421 -115.918 7/5/2018 No No Inland Lak Salton sea   JPA na No none obse CAUTION Salton Sea    7/5/2018 yes TRUE
1950 52:39.8 7 59 33.34531 -115.73 7/5/2018 No No Inland Lak Salton Sea       JPA na No none obse none Salton Sea   7/5/2018 yes TRUE
1951 58:38.8 7 59 33.17461 -115.641 7/5/2018 No No Inland lakeSalton Sea     JPA na No none obse none Salton Sea   7/5/2018 yes TRUE
1953 ######## 21:46.3 7 59 33.39776 -116.037 7/5/2018 No No Harbor chaSalton Sea          JPA na No TOXIN None Salton Sea      7/5/2018 yes TRUE
1955 ######## 26:42.7 2 1 37.89603 -122.25 ######## Yes Yes Lake Lake Anza East Bay R   East Bay R   No Lake CLOSED Lake Anza ######## Observatio    TRUE
1956 ######## 03:07.0 5 52 39.80745 -122.352 ######## Yes Yes Reservoir Black Butte US Army US Army C   Yes 07/01/20 USACE sta    Black Butte ######## Analytical TRUE
1957 15:11.6 3 44 36.95101 -121.768 ######## Yes Yes Pinto Lake    City of Watsonville No City of Wa            WARNING Pinto Lake     ######## Both TRUE
1958 32:50.4 8 13 33.66037 -117.351 ######## Yes Yes Lake Elsino   City of Elsi City of Elsi No 8/23/19: DANGER - Lake Elsino   ######## Both TRUE
1959 34:36.3 8 13 33.67141 -117.371 ######## Yes Yes Lake Elsino    City of Elsi City of Elsi No 8/23/19: DANGER Lake Elsino      ######## Both TRUE
1960 36:17.9 8 13 33.64206 -117.344 ######## Yes Yes Lake Elsino   City of Elsi City of Elsi No 5/22/19: C                                             CAUTION Lake Elsino   ######## Both TRUE
1961 37:52.5 8 13 33.66737 -117.337 ######## Yes Yes Lake Elsino   City of Elsi City of Elsi No 8/23/19: DANGER Lake Elsino   ######## Both TRUE
1962 41:26.6 8 13 33.66645 -117.376 ######## Yes Yes Lake Elsino      City of Elsi City of Elsi No 7/3/19: CAUTION Lake Elsino      ######## Both TRUE
1963 ######## 48:23.9 9 37 33.12412 -117.207 ######## Yes Yes Lake San M    Pino Vitto Citizens De  Yes On 5/14/1                                                 Caution Lake San M    ######## Observatio TRUE
1964 ######## 38:10.4 4 19 34.52366 -118.611 ######## No Yes Lake Castaic Lak    Departmen    Los Angele     No The None Castaic Lak     ######## Analytical TRUE
1967 ######## 58:48.7 5 4 39.53471 -121.588 ######## No No Lake and RLake Orovi     CA Depart    CA Depart       Yes The None Lake Orovi     ######## Analytical TRUE
1968 ######## 05:38.5 5 4 39.49183 -121.669 ######## No No Lake and RLake Orovi     CA Depart    CA Depart       Yes The None Lake Orovi     ######## Analytical TRUE
1969 33:10.2 8 30 33.65595 -117.834 ######## No Yes William R M   Orange No On 6/10/1                                     None Lake at Wi     ######## Observatio TRUE
1970 11:53.9 9 33 33.588 -117.056 ######## Yes No Lake Skinn Metropolitan Water D    Yes On Warning Lake Skinn ######## Both TRUE
1972 ######## 57:26.9 9 37 32.8586 -116.917 ######## Yes Yes Lake Lindo Lake SD County No 2/7/2020 - Lindo Lake ######## report sub        TRUE











1973 22:35.5 1 12 41.17346 -124.116 ######## Yes No Big LagoonHumboldt     CA Dept. No 8/30/19: WARNING Big Lagoon ######## Both TRUE
1975 35:59.1 3 27 35.8122 -120.923 ######## Yes Yes Lake San Antonio CA Parks C No 8/30/19: CAUTION Lake San A ######## Both TRUE
1976 06:17.8 6 36 34.28241 -117.335 ######## No No Silverwood Lake, Saw   Dept of W     No The None Silverwood    ######## Both TRUE
1977 10:43.5 6 36 34.28665 -117.343 ######## No No Silverwood Lake, Cleg    Dept of W     No The None Silverwood    ######## Both TRUE
1978 15:35.5 4 19 34.66139 -118.765 ######## No Yes Pyramid La     California    California      No The None Pyramid La    ######## Both TRUE
1979 18:00.5 4 19 34.67613 -118.782 ######## No Yes Pyramid La     California    California      No The None Pyramid La     ######## Both TRUE
1980 22:24.7 4 19 34.50474 -118.613 ######## No Yes Castaic Lag    California    California      No The None Castaic Lag   ######## Both TRUE
1981 ######## 25:24.1 4 19 34.52029 -118.6 ######## No Yes Castaic Lak    California    California      No The NONE Castaic Lak   ######## Both TRUE
1982 04:07.8 1 12 41.25229 -124.096 ######## Yes Yes Stone LagoHumboldt     CA Dept. No 8/30/19: DANGER Stone Lago   ######## Analytical TRUE
1983 ######## 09:15.4 5 4 39.77168 -121.782 ######## Yes Yes Lake/Rese Horseshoe City of Chi     City of Chi     Yes 08/27/20 None Horseshoe 8/6/2019 Observatio TRUE
1986 10:53.3 8 36 34.20697 -117.405 6/1/2019 Yes Yes Glen Helen Regional P  Glen Helen   No 10/31/19 Caution Glen Helen   ######## Both TRUE
1987 03:57.0 3 42 34.57849 -119.957 ######## No Yes Lake CachuCachuma O           Santa No 6/20/19: C                                Caution - RLake Cachu######## analytical TRUE
1988 ######## 38:40.5 2 1 37.84656 -122.231 ######## Yes Yes Lake Lake Teme East Bay R   East Bay R   No Closed to s                        CAUTION Lake Teme ######## Analytical TRUE
1989 ######## 40:56.6 5 4                     ######## No No Lake/Rese North Fork   Dept of W     DWR and S  Yes 09/01/20 None Lake Orovi   ######## Both TRUE
1990 ######## ######## 5 17 39.024 -122.788 ######## No No Lake/Rese Clear Lake   Lake Coun Not applic   No Summer None Clear Lake     ######## Analytical TRUE
1991 ######## 55:06.9 5 17 39.061 -122.817 6/9/2019 No No Lake/Rese Clear Lake   Lake Coun Not applic   No Summer None Clear Lake     ######## Analytical TRUE
1992 ######## 57:26.1 5 17 39.061 -122.873 6/9/2019 No No Lake/Rese Clear Lake   Lake Coun Not applic   No Summer None Clear Lake      ######## Analytical TRUE
1993 ######## 59:32.0 5 17 39.094 -122.847 6/9/2019 No No Lake/Rese Clear Lake   Lake Coun Not applic   No Summer None Clear Lake      ######## Analytical TRUE
1994 ######## 01:30.1 5 17 39.028 -122.745 6/9/2019 No No Lake/Rese Clear Lake  Lake Coun Not applic   No Summer None Clear Lake     ######## Analytical TRUE
1995 ######## 03:32.6 5 17 39.0127 -122.699 6/9/2019 No No Lake/Rese Clear Lake   Lake Coun Not applic   No Summer None Clear Lake      ######## Analytical TRUE
1996 ######## 05:24.4 5 17 38.983 -122.717 6/9/2019 No No Lake/Rese Clear Lake   Lake Coun Not applic   No Summer None Clear Lake      ######## Analytical TRUE
1997 ######## 28:48.5 5 34 38.36329 -121.488 ######## No Yes Refuge Stone Lakes National  Fish & Wil   Yes 10/17/19 None Stone Lake    9/1/2019 Both TRUE
1998 13:13.3 5 15 35.69294 -118.455 6/6/2019 Yes Yes Lake Isabella, Tillie Cr   Kern No Kern CAUTION Lake Isabe     9/6/2019 both TRUE
1999 16:33.9 5 15 35.67291 -118.465 6/6/2019 Yes Yes Lake Isabella, Boulder   Kern No Kern CAUTION Lake Isabe     9/6/2019 both TRUE
2000 18:09.3 5 15 35.65007 -118.484 6/6/2019 No Yes Lake Isabella, French   Kern No Kern None Lake Isabe     ######## both TRUE
2001 20:09.4 5 15 35.65063 -118.484 6/6/2019 Yes Yes Lake Isabella, French  Kern No Kern DANGER Lake Isabe    ######## both TRUE
2002 17:46.0 5 15 35.64351 -118.465 6/6/2019 No Yes Lake Isabella, Auxiliar    Kern No Kern NONE Lake Isabe     ######## both TRUE
2003 19:34.8 5 15 35.65432 -118.455 6/6/2019 Yes Yes Lake Isabella, Old Isab  Kern No Kern WARNING Lake Isabe    9/6/2019 both TRUE
2004 21:00.8 5 15 35.65983 -118.438 6/6/2019 Yes Yes Lake Isabella, South F  Kern No Kern Warning Lake Isabe    9/6/2019 Both TRUE
2005 22:16.2 5 15 35.65118 -118.426 6/6/2019 Yes Yes Lake Isabella, Paradis  Kern No Kern DANGER Lake Isabe   9/6/2019 both TRUE
2006 23:24.6 5 15 35.64934 -118.418 6/6/2019 Yes Yes Lake Isabella, Kissack Kern No 7/11/19: DANGER Lake Isabe   9/6/2019 Both TRUE
2007 24:39.3 5 15 35.64686 -118.413 6/6/2019 Yes Yes Lake Isabella, Kissack Kern No Kern WARNING Lake Isabe   9/6/2019 Both TRUE
2008 26:08.1 5 15 35.67245 -118.371 6/6/2019 Yes Yes Lake Isabella, Hannin  Kern No 8/1/19: DANGER Lake Isabe   8/1/2019 Both TRUE
2009 27:25.9 5 15 35.67754 -118.414 6/6/2019 Yes Yes Lake Isabe   Kern No Kern CAUTION Lake Isabe   9/6/2019 Both TRUE
2010 28:55.8 5 15 35.69448 -118.44 6/6/2019 Yes Yes Lake Isabella, Camp NKern No Kern CAUTION Lake Isabe   9/6/2019 Both TRUE
2012 33:13.1 5 7 37.91206 -121.604 ######## No Yes Discovery     Contra Cos         Towne of D     No 6/14/19: V                           None Discovery     ######## Analytical TRUE
2013 37:52.8 5 7 37.90872 -121.604 ######## No Yes Discovery   Contra Cos         Towne of D     No 6/14/19: V                                None Discovery   ######## Analytical TRUE
2014 41:56.8 5 7 37.90489 -121.606 ######## No Yes Discovery    Contra Cos         Towne of D     No 6/14/19: V                                None Discovery    ######## Analytical TRUE
2015 47:05.6 5 7 37.90047 -121.616 ######## No Yes Discovery    Contra Cos         Towne of D     No 6/14/19: V                          None Discovery    ######## Analytical TRUE
2016 50:23.2 5 7 37.89582 -121.617 ######## No Yes Discovery    Contra Cos         Towne of D     No 6/14/19: V                               None Discovery    ######## Analytical TRUE
2017 54:14.9 5 7 37.89213 -121.612 ######## No Yes Discovery    Contra Cos         Towne of D     No 6/14/19: V                                    none Discovery    ######## analytical TRUE
2018 02:10.2 5 7 37.89287 -121.606 ######## No Yes Discovery    Contra Cos         Towne of D     No 6/14/19: V                                    None Discovery    ######## Analytical TRUE
2019 05:37.3 5 7 37.9128 -121.597 ######## No Yes Discovery    Contra Cos         Towne of D     No 6/14/19: V                          None Discovery    ######## Analytical TRUE
2020 47:02.3 6 36 34.24237 -117.27 ######## Yes Yes Lake Gregory San Berna  No 11/29/20 Danger Lake Grego######## Both TRUE
2021 ######## 59:53.4 5 20 37.21309 -119.676 ######## Yes No Lake Indian Lak Madera CoMadera Co   Yes Bloom None Indian Lak ######## Observatio TRUE
2022 ######## 05:53.1 5 17 38.94886 -122.66 7/8/2019 No No Lake and RClear Lake   Lake County No Winter None Clear Lake   ######## Analytical TRUE
2023 ######## 11:36.8 5 17 39.02507 -122.66 7/8/2019 No No Lake and RClear Lake  Lake Coun Lake Coun No Summer None Clearlake K  ######## Both TRUE
2024 ######## 16:42.3 5 17 39.02391 -122.672 7/8/2019 No No Lake and RClear Lake  Lake Coun Lake Coun No Cyanobac None Clearlake K  ######## Analytical TRUE
2025 ######## 20:21.5 5 17 39.02194 -122.667 7/8/2019 No No Lake and RClear Lake   Lake Coun Lake Coun No Summer None Clearlake S   ######## Analytical TRUE
2026 ######## 19:54.4 9 37 33.2425 -117.337 ######## No No Lake Whelan La Buena Yes 7/17/19: Warning - Whelan La ######## Observatio TRUE
2027 ######## 57:59.7 5 32 40.40487 -121.36 ######## No No Willow LakUS Forest        US Forest        Yes 10/07/19 None Willow Lak ######## both TRUE
2028 ######## 32:48.9 5 55 38.12931 -120.38 ######## No No River Middle Fo         US Bureau         US Bureau       Yes 09/24/20 None Middle Fo          ######## Observatio TRUE
2029 ######## 50:35.4 5 39 38.04271 -121.504 7/5/2019 No Yes River Ward Islan    San Joaquin County No 08/28/20 General Ca  Ward Islan       ######## Observatio TRUE
2030 56:50.9 1 47 41.93099 -122.442 ######## No Yes Klamath R    PacifiCorp Yes Klamath None Klamath R    9/9/2019 Both TRUE
2031 00:35.1 1 47 41.93477 -122.435 ######## No Yes Iron Gate R    PacificCorp Yes Klamath NONE Iron Gate R    9/9/2019 Both TRUE
2032 06:08.9 1 47 41.9729 -122.364 7/8/2019 No Yes Klamath R    PacificCorp Yes Klamath None Klamath R    7/8/2019 Both TRUE
2033 31:07.1 1 47 41.98029 -122.33 7/8/2019 No Yes Copco Res    PacificCorp Yes Klamath NONE Copco Res    9/9/2019 Both TRUE
2034 56:15.2 1 47 41.97349 -122.299 7/8/2019 No Yes Copco Res    PacificCorp Yes Klamath NONE Copco Res    9/9/2019 Both TRUE
2035 58:38.7 1 47 41.98345 -122.331 7/8/2019 No Yes Copco Res    PacificCorp Yes Klamath NONE Copco Res    9/9/2019 Both TRUE
2036 00:51.7 1 47 41.97251 -122.436 7/8/2019 No Yes Iron Gate R    PacificCorp Yes Klamath NONE Iron Gate R    9/9/2019 Both TRUE
2037 03:25.8 1 47 41.96224 -122.44 7/8/2019 No Yes Iron Gate R    PacificCorp Yes Klamath NONE Iron Gate R    9/9/2019 Both TRUE
2038 ######## 06:31.7 5 5 38.15931 -120.412 6/7/2019 No Yes Pond Forest Mea      Calaveras        Private proYes 10/9/19: None Forest Mea      ######## Observatio TRUE
2040 ######## 17:54.6 9 37 32.9113 -117.105 ######## No Yes Pond Evan's Pon City of San Diego Yes Bloom Caution - r Evan's Pon        ######## Observatio TRUE
2041 27:27.4 3 27 36.42511 -121.747 ######## No Yes Pond San Clemente Rancho  Private ProNo 7/21/19: R                      None - Cau  San Cleme    ######## Observatio TRUE
2042 ######## 47:52.6 5 17 38.98103 -122.69 ######## Yes No Lake/Rese Lily Cove (LLake Coun Lake Coun No Winter None Clear Lake   ######## Observatio   TRUE
2043 48:35.9 8 30 33.64857 -117.95 ######## No No Unknown depression       Orange Co    No 7/30/19: R                                           Caution - RPonded we    ######## Observatio TRUE
2044 ######## 54:52.5 5 29 39.27709 -121.263 7/4/2019 Yes Yes Lake/River Englebrigh     https://www.spk.usa Yes 08/22/19 - None Englebrigh    8/2/2019 Observatio TRUE
2045 46:51.1 8 36 34.26211 -116.931 ######## No Yes Lake/Rese Big Bear LaBig Bear M   City of Big  No 11/22/20 NONE Big Bear La ######## Both TRUE
2047 37:05.1 6 36 34.51089 -117.274 ######## No No Horseshoe        Unknown San Berna    No 8/30/19: Caution - RHorseshoe      ######## Both TRUE
2048 42:24.2 8 36 34.26009 -116.885 7/1/2019 No Yes Big Bear La  Big Bear M   City of Big  No 11/22/20 NONE Big Bear La    ######## Both TRUE
2050 19:20.0 6 36 34.51192 -117.269 8/2/2019 No No Pelican Lake at Mojav      San Berna     No 8/30/19: Caution - RPelican Lak      ######## Both TRUE
2051 29:56.1 5 39 37.95336 -121.299 ######## No Yes River chan Stockton C    City of Sto City of Sto No 08/07/201                                                                                             Caution is      Stockton C    ######## both TRUE
2052 ######## 38:06.0 5 39 37.95183 -121.304 ######## No No Slough Mormon S    City of Sto City of Sto No 08/28/20 Caution is Mormon S    ######## both TRUE
2053 00:42.3 5 39 37.95265 -121.319 ######## No No river San Joaqu       Port of Sto     Port of Sto     No 08/07/201                                                                                   Caution is San Joaqu       ######## both TRUE
2054 53:58.2 6 2 38.6985 -119.969 ######## Yes Yes Red Lake CA Dept Fish & Wildli  No 9/12/19: DANGER Red Lake 9/4/2019 Both TRUE
2055 23:06.0 8 36 34.05363 -117.049 ######## Yes Yes Yuciapa Regional Park    San Berna   Yes 12/25/19 None Yucaipa Re   ######## Observatio TRUE
2056 46:05.1 6 18 40.565 -120.332 ######## Yes Yes Eagle Lake near Christ    Lassen Nat      No 8/30/19: Caution Eagle Lake        ######## Both TRUE
2057 22:46.5 6 2 38.7461 -119.779 ######## Yes Yes Indian Cre  South Tahoe Public U  No Alpine Warning Indian Cre  ######## Both TRUE
2058 15:34.8 8 36 34.07283 -117.59 8/1/2019 No Yes Cucamonga-Guasti Re   San Berna   No County Pa                        None Cucamong    8/1/2019 Observatio TRUE
2059 38:13.2 6 9 38.92889 -120.009 8/2/2019 Yes Yes Tahoe Key  Tahoe Tahoe No 8/20/19: CAUTION Tahoe Key  ######## Both TRUE
2060 06:18.5 4 19 34.09191 -117.795 8/3/2019 No Yes Puddingsto      Unknown No 8/29/19: Caution - RPuddingsto    ######## both TRUE
2062 57:55.5 8 36 34.09889 -116.998 ######## No Yes Mill Creek,   Unknown No 8/30/19: CAUTION - Mill Creek,   ######## both TRUE
2063 ######## 49:54.6 5 31 38.86377 -121.058 ######## No Yes North Fork           CA Depart           CA Depart       No 09/04/20 Caution - RNorth Fork          ######## Observatio TRUE
2066 37:19.7 2 7 38.02631 -122.138 ######## No Yes Martinez Marina No 8/22/19: R                                                 Caution - RMartinez M######## Observatio TRUE
2070 ######## 47:29.5 5 3 38.44136 -120.918 8/1/2019 No Yes Lake (privaWillow Cre     Willow Cre     Willow Cre     Yes 08/28/19:                                       Caution - r Willow Cre     8/1/2019 Observatio TRUE
2071 57:41.7 6 31                     ######## Yes Yes North Lake Tahoe, Kin          CA State P No On CAUTION North Lake    ######## Both TRUE
2074 ######## 53:05.4 7 59 33.20169 -115.597 ######## No No wetland ceSalton Sea         JPA/ US Fis   na No 7/29/19: n  none Salton Sea       ######## yes TRUE
2081 ######## 10:21.5 5 34 38.42915 -121.385 9/1/2019 No No man-made Laguna Cre    Cosumnes     Cosumnes     No 11/26/19 Caution Laguna Cre    ######## Observatio TRUE
2085 41:11.5 1 23 39.37502 -123.063 ######## No Yes Eel River at Trout Creek CampgroYes Novembe NONE Eel River, a        9/6/2019 Both TRUE
2086 ######## 01:25.6 7 59 33.50421 -115.918 9/4/2019 Yes No Inland Lak Salton Sea   JPA na No TOXIN CAUTION Salton Sea   9/5/2019 yes TRUE
2087 ######## 05:27.1 7 59 33.34531 -115.73 9/4/2019 No No Inland Lak Salton Sea   JPA na No TOXIN CAUTION Bombay Be    9/5/2019 Analytical TRUE
2088 ######## 09:18.8 7 59 33.17461 -115.641 9/4/2019 No No Inland lakeSalton Sea    JPA na No TOXIN CAUTION Salton Sea  9/5/2019 Analytical TRUE
2089 ######## 14:54.4 7 59 33.32883 -115.938 9/4/2019 No No Inland lakeSalton Sea   JPA na No TOXIN CAUTION West Shor    9/5/2019 yes TRUE
2090 ######## 23:10.2 7 59 33.40385 -116.036 9/4/2019 Yes No Inland Lak Salton Sea      JPA na No TOXIN CAUTION Desert Sho     9/5/2019 Analytical TRUE
2091 ######## 45:36.2 5 45 40.6538 -122.6 ######## Yes No Gulch Grizzly Gul National P  National P  Yes 12/10/20 None Grizzly Gul    ######## Observatio TRUE
2092 ######## 55:39.9 5 45 40.62306 -122.53 ######## Yes No Pond Pond 2 Bureau of National P  Yes 11/06/20 None Whiskeyto    ######## Observatio TRUE
2093 ######## 46:46.5 5 18 40.33654 -121.209 ######## Yes No Lake Last Chanc     USFS and PUSFS and PYes 10/22/20 None Last Chanc     ######## Observatio TRUE
2094 ######## 22:07.6 5 45 41.10024 -121.412 ######## No Yes Lake Rat Farm B      Pacific Gas  Pacific Gas  Yes 12/10/20 None Rat Farm B      ######## Both TRUE
2095 28:08.1 1 49 38.45676 -122.654 9/6/2019 Yes Yes Spring Lake Sonoma Co   Yes 1/8/2020 None Spring Lak 9/6/2019 Observatio TRUE











2096 30:30.9 1 49 38.45481 -122.667 9/6/2019 Yes Yes Ralphine Lake City of San     Yes 1/8/2020 None Ralphine L 9/6/2019 Both TRUE
2098 36:41.9 6 9 38.87677 -119.89 9/4/2019 No No Star Lake near Tahoe  Lake Taho       No On 9/3/19                                               None Star Lake,      9/3/2019 Both TRUE
2100 07:10.4 1 49 38.48028 -122.664 9/9/2019 Yes Yes Rincon Valley Commu     City of San    Yes 1/8/2020 None Rincon Val      ######## Observatio TRUE
2101 01:57.3 6 9 38.94 -120.048 ######## Yes Yes Lake Tahoe, Tallac His  US Forest No On 8/22/1                                                                          Caution Lake Tahoe    ######## Both TRUE
2108 44:20.3 3 40 35.02993 -120.62 ######## No No Oso Flaco Lake CA State P No 8/30/19: Caution Oso Flaco ######## both TRUE
2109 52:07.6 6 26 38.2803 -119.219 ######## Yes Yes Bridgeport   Walker River Irrigatio  No 8/21/19: R                                             WARNING Bridgeport   ######## Both TRUE
2110 00:35.9 6 26 37.60377 -118.74 ######## No Yes Crowley LaLos Angeles Departme     No 8/26/19: R                                              CAUTION - Crowley La ######## both TRUE
2111 17:13.5 1 47 41.18559 -123.707 ######## No Yes Klamath River above Trinity Rive  Yes 11/26/20 NONE Klamath R     ######## both TRUE
2113 ######## 59:44.1 5 15 35.65168 -118.379 8/1/2019 Yes Yes River Isabella Lake, South F   Kern Coun      No 9/6/19: DANGER Isabella La     9/6/2019 Both TRUE
2114 38:45.8 6 14 37.41462 -118.526 ######## No Yes Pleasant V  LA Dept. Water and P No 9/4/19: Iny                               CAUTION - Pleasant V  ######## Both TRUE
2116 52:56.8 6 14 36.56178 -118.055 9/4/2019 No Yes Diaz Lake Inyo CountNo 9/11/19: I                         None Diaz Lake 9/4/2019 both TRUE
2117 01:16.9 6 18 40.70886 -120.727 8/1/2019 Yes Yes Eagle Lake, northern eLassen CouNo In August L                         CAUTION Eagle Lake   8/1/2019 Observatio TRUE
2118 54:10.8 6 9 38.85447 -120.026 9/3/2019 No Yes Lake Baron Tahoe Para  No On 9/3/19                                               None Lake Baron 9/3/2019 Both TRUE
2119 47:01.8 6 9                     ######## Yes Yes Dardanelles Lake Lake Taho       No UPDATE CAUTION Dardanelle  9/4/2019 Both TRUE
2120 49:35.4 6 9 38.7511 -120.007 ######## Yes Yes Round Lake Lake Taho       No UPDATE CAUTION Round Lak 9/4/2019 Both TRUE
2122 32:27.3 5 4 39.56286 -121.451 ######## No No lake and reLake Orovi Dept. Wat  State Park Yes The None Lake Orovi ######## Observatio TRUE
2123 ######## 53:30.9 5 31 39.02282 -121.035 ######## No No Pond Combie La  Nevada Irr  Nevada Co    Yes 09-23- None Pond 3 abo    ######## Observatio TRUE
2124 ######## 27:41.1 5 34 38.65016 -121.19 9/8/2019 No Yes Creek Lake NatomCalifornia  California  Yes 09-18- None Willow Cre    ######## Observatio TRUE
2127 ######## 56:59.8 2 48 38.08227 -122.142 ######## Yes Yes lake Lake Chab none Greater Va   No 4/3/2020 Caution (p Lake Chab   ######## Visual TRUE
2129 ######## 33:17.9 5 45 41.02796 -121.658 ######## Yes No Lake Lake Britto      State Park  State Park  Yes 11/06/20 None Lake Britto      ######## Both TRUE
2131 ######## 20:23.3 4 19 33.81985 -118.084 ######## No Yes El Dorado Regional Pa    City of Lon  No 11/15/20 NONE El Dorado    ######## Analytical TRUE
2132 05:15.6 6 2 38.75141 -119.786 ######## Yes No Stevens Lake Bureau of  No 11/1/19: CAUTION Stevens La ######## Both TRUE
2133 51:10.5 8 36 33.94259 -117.645 ######## Yes Yes Prado Lake County of  Yes 12/12/20 None Prado Lake######## Both TRUE
2134 07:48.7 5 39 37.78337 -121.287 ######## Yes Yes Man-made Manteca L Oakwood  Oakwood  No 11/06/201                                                                      Caution ReManteca L ######## Observatio TRUE
2136 16:37.6 8 33 33.87863 -117.08 ######## Yes Yes Mystic Lak  CA Dept. of Fish and WNo On 11/23/                            CAUTION San Jacinto      ######## Observatio TRUE
2137 ######## 57:39.6 7 59 33.26805 -115.575 ######## Yes No Constructe  Wister Wil    CDFW No 12/10/20 CAUTION Wister Uni    ######## Suspected TRUE
2138 ######## 36:43.7 5 17 39.17013 -123.008 ######## No No Lake Upper Blue Lake Coun Lake Coun     No 12/18/20 Caution (Upper) Bl    ######## Observatio TRUE
2139 48:50.7 5 9 38.6861 -120.997 ######## No No Lake Cameron P   Cameron P    Cameron P    No UPDATE: None Cameron P  1/1/2020 Observatio TRUE
2143 ######## 35:41.1 5 17 39.00096 -122.751 1/9/2020 No No Lake Clear Lake    Lake Coun    Lake Coun No The Big None Clear Lake    1/7/2020 Analytical TRUE
2146 ######## 44:17.7 5 17 39.02687 -122.887 1/9/2020 No No Lake Clear Lake        Big Valley Big Valley No The Big None Clear Lake        1/7/2020 Analytical TRUE
2147 ######## 47:01.8 5 17 39.04236 -122.913 1/9/2020 No No Lake Clear Lake      Lake Coun    Lake Coun    No The Big None Clear Lake      1/7/2020 Analytical TRUE
2150 ######## 56:06.4 5 17 39.01929 -122.675 1/9/2020 No No Lake Clear Lake       Lake Coun    Lake Coun    No The Big None Clear Lake       1/7/2020 Analytical TRUE
2153 ######## 02:31.6 5 17 38.92547 -122.617 1/9/2020 No No Lake Clear Lake      Lake Coun    Lake Coun    No The Big None Clear Lake      1/7/2020 Analytical TRUE
2160 ######## 22:28.2 5 17 38.94886 -122.66 1/9/2020 No No Lake Clear Lake    Lake Coun    Lake Coun    No The Big Caution Clear Lake    ######## Analytical TRUE
2162 ######## 27:46.4 5 17 39.02391 -122.672 1/9/2020 No No Lake Clear Lake    Lake Coun    Lake Coun    No The Big None Clear Lake    1/7/2020 Analytical TRUE
2164 ######## 32:25.6 5 17 38.98103 -122.69 1/9/2020 No No Lake Clear Lake    Lake Coun    Lake Coun    No The Big None Clear Lake    1/7/2020 Analytical TRUE
2176 ######## 03:48.8 5 17 39.17004 -123.008 1/9/2020 No No Lake Blue Lakes  Lake Coun    Lake Coun    Yes The Big None Blue Lakes  1/7/2020 Analytical TRUE
2177 ######## 14:57.8 5 7 38.01202 -121.729 1/9/2020 No No tidally-infl  Big Break R      East Bay R       East Bay R       No East Bay none Big Break R      4/1/2020 Observatio TRUE
2178 ######## 52:22.4 2 1 37.57333 -122.002 1/1/2020 Yes Yes Quarry LakEast Bay R   East Bay R   No The lake DANGER Quarry Lak 4/2/2020 Analytical TRUE
2179 ######## 57:29.1 2 1 37.89603 -122.25 1/5/2020 Yes Yes Lake Anza East Bay R   East Bay R   No Caution CAUTION Lake Anza ######## Analytical TRUE
2180 ######## 03:08.2 2 1 37.72695 -122.112 1/5/2020 Yes Yes Lake Chab   East Bay R   East Bay R   No Recreatio Caution Lake Chab   ######## Analytical TRUE
2181 ######## 07:04.3 2 1 37.84656 -122.231 1/6/2020 Yes Yes Lake Lake Teme East Bay R   East Bay R   No Closed to None Lake Teme 4/3/2020 Analytical TRUE
2182 15:10.3 6 36 34.24237 -117.27 1/5/2020 Yes Yes Lake Gregory San Berna  No The lake re                                          DANGER Lake Grego######## Analytical TRUE
2183 ######## 30:28.2 6 2 38.7461 -119.779 ######## Yes Yes Indian Cre  South Tahoe Public U  No Alpine Warning Indian Cre  ######## Analytical TRUE
2184 18:10.9 1 12 41.25229 -124.096 ######## Yes Yes Stone LagoHumboldt     CA Dept. No 1/10/2020                                                             Warning Stone Lago ######## Both TRUE
2185 21:59.1 1 12 41.17346 -124.116 ######## Yes Yes Big LagoonHumboldt     CA Dept. No 1/10/2020                                                                  warning Big Lagoon ######## Both TRUE
2186 36:38.6 7 59 33.26805 -115.575 ######## Yes Yes constructe  Wister Wil    CA Dept. of Fish and WNo 1/15/202 Caution Wister Wil     ######## Both TRUE
2187 50:44.9 9 37 32.79073 -117.248 ######## No Yes Mission Bay; near Catamaran HoYes 1/22/202 None Northern m  ######## Observatio TRUE
2188 56:04.6 8 33 33.66737 -117.337 ######## Yes Yes Lake Elsino   City of Elsi City of Elsi No 3/25/202 CAUTION Lake Elsino   ######## Both TRUE
2189 58:26.1 8 13 33.67141 -117.371 ######## Yes Yes Lake Elsino      City of Elsi City of Elsi No 3/25/202 CAUTION Lake Elsino      ######## Both TRUE
2190 ######## 00:28.1 8 13 33.66037 -117.351 ######## Yes Yes Lake Elsino   City of Elsi City of Elsi No 3/25/202 CAUTION Lake Elsino   ######## Both TRUE
2191 12:43.6 3 27 35.8122 -120.923 ######## No Yes Lake San Antonio CA Parks C No 1/27/202 Caution Lake San A ######## Observatio TRUE
2193 ######## 01:09.9 5 15 35.69303 -118.456 1/6/2020 No No Lake and RLake Isabe     Kern Coun       Kern Coun No Kern None Lake Isabe     3/3/2020 None TRUE
2194 ######## 03:17.3 5 15 35.67084 -118.466 1/6/2020 No No Lake and RLake Isabe    Kern Coun       Kern Coun No Kern Caution Lake Isabe    3/3/2020 None TRUE
2196 ######## 10:10.9 5 15 35.64401 -118.467 1/6/2020 Yes No Lake and RLake Isabe     Kern Coun       Kern Coun No Kern Caution Lake Isabe     3/3/2020 Analytical TRUE
2197 ######## 12:09.3 5 15 35.65204 -118.46 1/6/2020 No No Lake and RLake Isabe    Kern Coun       Kern Coun No Kern Caution Lake Isabe    3/3/2020 None TRUE
2198 ######## 14:00.4 5 15 35.66013 -118.438 1/6/2020 No No Lake and RLake Isabe    Kern Coun       Kern Coun No Kern None Lake Isabe    3/3/2020 None TRUE
2199 ######## 17:08.2 5 15 35.65237 -118.426 1/6/2020 No No Lake and RLake Isabe   Kern Coun       Kern Coun No Kern None Lake Isabe   2/4/2020 None TRUE
2201 ######## 21:13.1 5 15 35.64948 -118.417 1/6/2020 No No Lake and RLake Isabe   Kern Coun       Kern Coun No Kern None Lake Isabe   3/3/2020 None TRUE
2202 ######## 23:38.7 5 15 35.6718 -118.341 1/6/2020 No No Lake and RLake Isabe     Kern Coun       Kern Coun No Kern None Lake Isabe     2/4/2020 None TRUE
2203 ######## 25:37.3 5 15 35.6744 -118.371 1/6/2020 No No Lake and RLake Isabe   Kern Coun       Kern Coun No Kern None Lake Isabe   2/4/2020 None TRUE
2204 ######## 59:30.4 5 15 35.67692 -118.41 1/6/2020 No No Lake Lake Isabe   Kern Coun       Kern Coun No Kern Caution Lake Isabe   3/3/2020 None TRUE
2205 ######## 01:22.3 5 15 35.69834 -118.435 1/6/2020 No No Lake Lake Isabe   Kern Coun       Kern Coun No Kern None Lake Isabe    2/4/2020 None TRUE
2206 03:24.9 5 15 35.22978 -119.257 1/7/2020 No No Lake Lake Webb    Kern Coun  Kern Coun  No Kern None Lake Webb    1/7/2020 None TRUE
2207 05:41.1 5 15 35.23076 -119.264 1/7/2020 No No Lake Lake Webb    Kern Coun  Kern Coun  No Kern None Lake Webb    1/7/2020 None TRUE
2208 08:06.6 5 15 35.22922 -119.267 1/7/2020 No No Lake Lake Webb    Kern Coun  Kern Coun  No Kern None Lake Webb    1/7/2020 None TRUE
2209 10:08.1 5 15 35.23427 -119.293 1/7/2020 No No Lake Lake Evans    Kern Coun  Kern Coun  No Kern None Lake Evans    1/7/2020 None TRUE
2210 11:57.0 5 15 35.23623 -119.302 1/7/2020 No No Lake Lake Evans     Kern Coun  Kern Coun  No Kern None Lake Evans     1/7/2020 None TRUE
2211 ######## 23:25.4 5 20 37.1217 -119.883 ######## No Yes Lake and RHensley La     US Army C   US Army C   No 02/05/20 Caution AdHensley La     2/5/2020 Observatio TRUE
2212 ######## 31:00.8 5 20 37.12003 -119.876 ######## No Yes Lake and RHensley La     US Army C   US Army C   No 02/05/20 Caution AdHensley La     2/5/2020 Observatio TRUE
2213 43:10.4 9 37 32.8586 -116.917 2/7/2020 Yes No Lake Lindo Lake Lindo Lake County Pa    No Follow up                                 Warning Lindo Lake 2/7/2020 TRUE
2214 ######## 30:04.1 9 37 33.21907 -116.742 2/2/2020 Yes No Lake Lake Hens Vista Irrigation Distric Yes 3/4/20: None Lake Hens 3/5/2020 Both TRUE
2215 ######## 21:04.1 7 61 33.04459 -115.489 ######## Yes Yes Lake Weist Lake Imperial Co    Imperial C        No 3/17/202 None Wiest Lake ######## Analytical TRUE
2216 ######## 51:38.3 5 15 35.65063 -118.484 2/4/2020 Yes No Lake Lake Isabe    Kern Coun       Kern Coun No Kern None Lake Isabe    3/3/2020 Analytical TRUE
2217 ######## 53:28.3 5 15 35.65509 -118.479 2/4/2020 No No Lake Lake Isabe    Kern Coun       Kern Coun No Kern None Lake Isabe     3/3/2020 Analytical TRUE
2218 ######## 55:16.6 5 15 35.65559 -118.478 2/4/2020 No No Lake Lake Isabe     Kern Coun       Kern Coun No Kern Caution Lake Isabe     3/3/2020 Analytical TRUE
2219 04:57.8 5 15 35.69829 -118.452 2/4/2020 No No Lake Lake Isabe    Kern Coun       Kern Coun No Kern None Lake Isabella, Tillie Creek Campg TRUE
2220 06:54.4 5 15 35.68579 -118.441 2/4/2020 No No Lake Lake Isabe    Kern Coun       Kern Coun No Kern None Lake Isabella, Camp Nine South TRUE
2221 08:29.5 5 15 35.6548 -118.376 2/4/2020 No No Lake Lake Isabe   Kern Coun       Kern Coun No Kern None Lake Isabe   2/4/2020 TRUE
2222 ######## 48:14.2 2 1 37.58644 -121.704 3/2/2020 Yes Yes Lake Del V Departmen    East Bay R  No On Caution Lake Del V 3/9/2020 Both TRUE
2224 ######## 30:24.1 5 57 38.53006 -121.76 8/5/2019 Yes No Arboretum   UC Davis Arboretum a   No 10/02/20 None UC Davis, A  9/5/2019 Both TRUE
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I, Michael Bryan, do hereby declare: 



I. INTRODUCTION 



I am a Principal Scientist and Managing Partner at Robertson-Bryan, Inc. (RBI).  I 



received a Bachelor of Science degree in Fisheries Biology from the University of 



Wisconsin-Stevens Point in 1986, a Master of Science degree in Fisheries Biology from 



Iowa State University in 1989, and a Doctor of Philosophy degree in Toxicology and 



Fisheries Biology from Iowa State University in 1993.  I have 23 years of experience in 



assessing impacts of water resource projects on water quality and aquatic biological 



resources in California.  My expertise includes assessing measured and modeled data 



developed to characterize the environmental effects of projects for determining impacts to 



beneficial uses of waters throughout northern California, with a focus on Central Valley 



water bodies from Shasta Reservoir to the Sacramento-San Joaquin River Delta (Delta).  



For the California WaterFix (CWF), I led a team of scientists and engineers at RBI in 



the preparation of the Water Quality Chapter of the Bay Delta Conservation Plan (BDCP) 
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Draft Environmental Impact Report/Environmental Impact Statement (EIR/EIS), 



BDCP/CWF Recirculated Draft Environmental Impact Report/Supplemental Draft 



Environmental Impact Statement (RDEIR/SDEIS), and Final EIR/EIS.  



II. SUMMARY OF TESTIMONY 



This testimony has been prepared to rebut certain aspects of testimony provide by 



other parties regarding the CWF effects on water quality of the lower Sacramento River, 



lower American River, and Delta.  Specifically, my testimony addresses the following 



topics, in the order listed: 



1. Harmful algal blooms (HABs), disinfection byproduct formation and dissolved 



metals in the lower Sacramento River and lower American River at the City of 



Sacramento water treatment plant (WTP) intakes. 



2. HABs in the Delta  



3. Water quality and HABs at the City of Stockton’s water treatment plant intake 



location on the San Joaquin River 



I have prepared three technical reports, one for each of the three topics enumerated 



above, that: 1) identify the specific testimony by other parties being addressed by this 



rebuttal testimony, and 2) provide in-depth analyses pertaining to the three topics listed 



above to support my opinions set forth in this testimony (included in DWR’s case as 



Exhibits DWR-651, DWR-652, and DWR-653).1  Those reports are incorporated into this 



testimony. 



III. REBUTTAL OF TESTIMONY REGARDING CWF EFFECTS AT THE CITY OF 



SACRAMENTO WTPS 



This section of my testimony addresses lower Sacramento River and lower 



American River water quality at the City of Sacramento water treatment plant (WTP) 



intakes pertaining to the following, in the order listed: 



                                                 
1 Exhibits DWR-651, DWR-652 and DWR-653 are true and correct copies of the reports I prepared 
for this rebuttal testimony. 
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• Harmful algal blooms (HABs) at the: (1) Sacramento River WTP intake, and (2) E.A 



Fairbairn WTP intake; 



• Disinfection byproduct formation potential at the WTPs; and  



• Levels of dissolved metals in diverted river water. 



A. Effects of the CWF on HABs and their Impacts to the Sacramento River 



WTP 



Testimony on behalf of the City of Sacramento provided by Ms. Bonny Starr and Ms. 



Pravani Vandeyar stated that the CWF could cause increased HABs in the lower 



Sacramento River at the Sacramento River WTP intake due to lower flows, velocities, 



increased water column stability and residence times; and increased water temperatures.2  



When using the term HABs this rebuttal testimony is referring to cyanobacteria blooms, and 



primarily the genera Microsystis.  The HABs that have been documented in the Delta and 



rivers upstream of the Delta are primarily comprised of Microcystis aeruginosa.  Other 



pelagic cyanobacteria including Aphanizomenon spp., Anabaena spp. (recently renamed 



Dolichospermum) and Oscillatoria have also been detected in the region, although 



generally to a lesser extent than Microcystis aeruginosa. This testimony focuses principally 



upon Microcystis because, as stated above, it is the primary species in the Delta and has 



received the most study.  Because the HABs addressed by this testimony are those 



associated with cyanobacteria, this testimony, and its supporting technical reports, use the 



terms HABs, cyanoHABs, and cyanobacteria synonymously.  



The following separately discusses CWF effects on flow velocities and temperature 



in the Sacramento River. In my testimony, I utilize velocity (ft/s) rather than flow (cfs) as a 



more informative way to assess the hydrodynamic conditions necessary for HABs, which I 



explain further below.  River velocity determines the magnitude of turbulent flow and thus 



mixing that occurs within a channel.  This physical mixing of water throughout the water 



column physically disrupts water column stability, generates in-channel turbidity, and 



                                                 
2 See Exhibits CITYSAC-6, CITYSAC-8, CITYSAC-10, CITYSAC-29, and CITYSAC-30. 
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disrupts Microcystis’ ability (and Anabaena’s ability) to control its location in the water 



column and to form mats of dense colonies/filaments at the surface of the water, thereby 



out-competing other algae. Channel velocity also dictates residence time within a channel 



reach because velocities dictate the flushing rate for the reach.  In the lower Sacramento 



and American rivers, velocities are typically relatively high and constant in a downstream 



direction, and thus flushing rates are high and residence time is low. Hence, to assess the 



effects of flow changes caused by the CWF on cyanobacteria, this assessment evaluates 



channel velocity because velocity is the primary driver of channel turbulence and mixing, in-



channel generated turbidity, and residence time – all of which can affect cyanobacteria and 



its ability to produce blooms.  It should be noted, however, that numerous factors interact in 



a complex manner to determine whether a Microcystis  bloom would occur at a given 



location and, once initiated, the size and duration of the bloom.  At any given site, these 



include the abiotic factors of channel velocity, turbulence and mixing; water column 



irradiance; nutrient levels; and water temperature; and the biotic factors of competition with 



other algae and grazing by zooplankton.  Consequently, decreased channel velocity and 



associated increased residence time at a site does not always translate into increased 



bloom occurrence or duration at the site, even where Microcystis is present.   



Opinion #1 



The effects of the CWF on lower Sacramento River flow velocity and water 



temperatures would not be sufficient to change the frequency or magnitude of 



cyanobacteria blooms that could potentially occur in the river upstream of the 



Sacramento WTP intake, relative to the NAA.   



This opinion and following testimony is supported by analysis presented in Section 3 



of my technical report, Report on the Effects of the California WaterFix on HABs, 



Disinfection Byproducts, Organic Carbon and Metals at the City of Sacramento Water 



Treatment Plant Intake Locations on the Lower Sacramento and American Rivers [Exhibit 



DWR-651]. 
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1. flow and residence time effects 



Based on scientific information regarding flow velocity and Microcystis blooms, lower 



Sacramento River daily maximum and 15-minute velocities for the period modeled for the 



CWF and the NAA were evaluated to determine effects of the CWF on river flow velocity 



upstream of the Sacramento River WTP intake, and velocity-related effects on Microcystis 



and other cyanobacteria blooms.  The velocities are from the Delta Simulation Model II 



(DSM2) modeling that was conducted in support of DWR’s water right petition and case-in-



chief for Alternative 4A, operations scenarios 4A-H3 and 4A-H4 (called 4A-H3 and 4A-H4 



herein), and Boundary 1 and Boundary 2 scenarios.  Exceedance plots of modeled daily 



maximum and 15-minute time-step velocities for the modeled period (water years 1976–



1991) for the months May through October were prepared.  The months May through 



October are the focus of this analysis because this is the period of the year when water 



temperatures were modeled to be above 19°C (66.2°F), which is the temperature above 



which Microcystis blooms have been observed in nearby Delta waters.  In order to assess 



the effect of changes in velocity, I completed a literature search and found that the 



magnitude of water velocity required to disrupt Microcystis blooms varies by system, but 



has been reported in the scientific literature to be in the range of 0.1 to 1.3 ft/s.  Turbulent 



water mixes all algae throughout the photic zone of the water column, inhibits the ability of 



cyanobacteria to control their position in the water column, and reduces light through 



turbidity.  Velocities in the 0.2 to 1.0 ft/s range have been shown in studies to disrupt 



Microcystis blooms and shift the dominant phytoplankton species to green algae and 



diatoms.   



The following summarizes the modeled velocity changes for these months [see 



Exhibit DWR-651 Section 3.2.1]: 



• May and June: The frequency with which any given river velocity would occur for 4A-



H3, 4A-H4, Boundary 1, and Boundary 2 would typically be similar to or greater than 



that for the NAA, particularly when flow velocities are less than 1.0 ft/s. The range of 
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velocities modeled to occur would be about the same for the CWF scenarios and the 



NAA. 



• July:  Daily maximum and 15-minute velocities for 4A-H3, 4A-H4, Boundary 1, and 



Boundary 2 would occasionally be lower than that for the NAA, but daily maximum 



velocity would range between about 1.0 ft/s and 2.25 ft/s for all five alternatives at all 



times. The frequency with which any given velocity in the river would occur would 



not differ substantially (i.e., less than 10%) for the CWF scenarios, relative to the 



NAA, and the range of velocities modeled to occur would be the same for the CWF 



scenarios and the NAA. 



• August:  The frequency with which daily maximum and 15-minute river velocities 



would be at levels below 1.25 ft/s for the CWF would be similar to or lesser than that 



for the NAA. Hence, when river velocities are at their lowest during August, the CWF 



would more frequently be at higher velocities compared to velocities for the NAA.  



• September and October:  Daily maximum river velocities below 1.0 ft/s would occur 



about 30% of the time for the NAA, and would be below this level a similar or lesser 



percentage of the time for 4A-H3, 4A-H4, Boundary 1, and Boundary 2.  The 



remaining 70% of the time, daily maximum velocity would be greater than 1.0 ft/s for 



all five alternatives. The frequency with which any given velocity in the river less than 



0.75 ft/s would occur would not differ substantially (i.e., less than 10% in September 



and less than 5% in October) for the CWF scenarios, relative to the NAA, and the 



range of velocities modeled to occur would be similar for the CWF scenarios and the 



NAA, differing only slightly on the high end of the velocity range. The frequency with 



which the lowest velocities would occur would be about the same for all five 



scenarios, with Boundary 2 having the lowest frequency of low velocities among the 



five scenarios in September. 



 



The lower Sacramento River has not had a history of cyanoHABs largely because of the 



river’s turbulent flows, turbidity, and temperatures. The CWF would maintain sufficiently 
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high channel velocities to result in turbulent, well mixed flows in the lower Sacramento 



River channel and thus would not increase the frequency or magnitude of cyanoHABs in 



the river near and upstream of the Sacramento River WTP due to increased water column 



stability as claimed by Ms. Starr and Ms. Vandeyar in their testimony.  Based on my 



assessment of best available information from both modeling of the CWF and the scientific 



literature pertaining to the effects of river velocity on cyanobacteria, I conclude that the 



CWF would not alter channel velocities in the lower Sacramento River channel upstream of 



the Sacramento WTP by frequency and magnitude that would result in more frequent or 



greater magnitude cyanobacteria blooms in the river than would otherwise occur under the 



NAA. 



2. temperature effects 



My analysis of temperature effects of the CWF on lower Sacramento River 



temperature is based on modeled temperature at Knights Landing (RM 90), which is the 



location closest to the Sacramento River WTP for which temperature modeling output is 



available.  The period of the year when river temperatures at Knights Landing would be 



above the 19°C (66.2°F) – the threshold temperature above which we see Microcystis 



blooms in the region – is May through October.  For the rest of the year, river temperatures 



upstream of the Sacramento River WTP would be too cold for both the CWF and the NAA 



to support cyanobacteria blooms.  Each month of the May through October period was 



analyzed based on mean monthly temperature data output from the Bureau of 



Reclamation’s lower Sacramento River temperature model for the 82-year (1922–2003) 



hydrologic period of record.  My analyses performed used tables of period and water year 



type mean temperatures and probability exceedance plots for the CWF and the NAA for the 



entire simulation period and for each water year type separately.   



My conclusions from this analysis [See Exhibit DWR-651, Section 3.2.1.] are that the 



CWF would not adversely affect (via its effects on river temperatures) the frequency or 



magnitude of cyanobacteria blooms that could potentially occur in the lower Sacramento 
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River, upstream of the Sacramento River WTP because the CWF would not affect river 



temperatures, relative to the NAA, sufficiently to have an effect.  In general, cyanobacteria 



blooms of any magnitude have rarely occurred in the lower Sacramento River upstream of 



the Sacramento River WTP, primarily because the river velocity is too high and mixing too 



great to enable cyanobacteria to outcompete diatoms and green algae.  In the event that a 



cyanobacteria bloom were to occur in the future in the river, upstream of the Sacramento 



River WTP, the frequency and magnitude of temperature effects of the CWF, relative to the 



NAA, would not make the bloom sufficiently worse such that it would cause an adverse 



impact to the City of Sacramento in operating its Sacramento River WTP where such 



impact would not occur for the NAA scenario.  In other words, in the event that a 



cyanobacteria bloom were to occur in the river, it would occur in a similar manner (i.e., 



magnitude and duration) whether the river experiences the water temperatures modeled for 



the CWF or those modeled for the NAA scenario. 



 



B. Effects of the CWF on Harmful Algal Blooms and their Impacts to the E.A. 



Fairbairn Water Treatment Plant 



Testimony on behalf of the City of Sacramento by Bonny Starr and Pravani 



Vandeyar stated that the CWF could cause increased HABs in the lower American River at 



the E.A. Fairbairn Water Treatment Plant due to lower flows and resulting increased water 



column stability and residence times, and increased water temperatures.3 



Opinion #2 



The effects of the CWF on lower American River flows (and associated 



channel turbulence, mixing, and residence time) and water temperatures would not 



be sufficient to substantially change the frequency or magnitude of cyanobacteria 



blooms that could potentially occur in the river upstream of the E.A. Fairbairn WTP 



intake, relative to the NAA.   



                                                 
3 See Exhibits CITYSAC-6, CITYSAC-8, CITYSAC-10, CITYSAC-29, and CITYSAC-30. 
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This opinion and following testimony is supported by analysis presented in DWR-



651, Section 3. 



1. flow effects 



The effects of the CWF on lower American River flow velocity could not be directly 



evaluated in the same manner as was done above for the lower Sacramento River because 



DSM2 does not include the lower American River within its modeled domain and CalSim II 



does not output river velocity data.  Thus, the potential for the CWF to affect flow velocity 



was evaluated using CalSim II modeling output for Nimbus Dam flow releases.  I provide an 



assessment of the flow-related effects of the CWF in the lower American River, relative to 



the NAA, and discuss whether such modeled flow effects are expected to be sufficiently 



large to encourage cyanobacteria blooms within the river, when such blooms would not 



otherwise occur for the NAA. 



Because the swift-moving, turbulent, non‐stratified flowing waters of the lower 



American River have historically prevented problem-level cyanobacteria blooms from 



forming in the river, this is also generally expected to be the case in the future, even if flows 



for the CWF are somewhat lower than those that would occur for the NAA.  Only the lower 



flow conditions that the lower American River may experience could potentially provide 



hydrodynamic conditions, in some areas of the river, which may allow cyanobacteria 



blooms to occur.  As such, my assessment focused on differences in flows between the 



CWF and the NAA when flow below Nimbus Dam was modeled to be below 1,000 cfs – a 



relatively low May-October flow condition for this river.  I assessed the May through 



October period of the year when temperature conditions for cyanobacteria blooms are met.   



Modeling results indicate that the CWF is not expected to alter lower American River 



flows in wet, above normal, and below normal years in a manner that would reduce channel 



turbulence and mixing and increase water column stability and residence times sufficiently 



to change the potential for cyanobacteria blooms in the river, relative to the NAA.  



Moreover, this is typically the case in dry and critical years as well.  However, the CWF 
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could result in lower American River flows below 1,000 cfs in dry and critical water years 



more often than would occur for the NAA.  



With the CWF, the frequency with which flows below Nimbus Dam would be below 



1,000 cfs during the months May through October of dry and critical years would be about 



the same in eight of the twelve cases (6 months x 2 water year types = 12 cases), would be 



5–10% more frequent in three cases (June of critical years, July of dry years, and October 



of dry years), and would be 10% less frequent in October of critical years. Modeled flows 



were below 500 cfs more often in June, August, and September for the CWF, relative to the 



NAA. The lowest Nimbus release flow modeled for the CWF and the NAA was the same for 



each month of the May through October period for both dry and critical years.   



It is uncertain whether the modeled flow reductions with the CWF would reduce 



channel turbulence and mixing and increase water column stability and residence time 



sufficiently to encourage establishment of cyanobacteria within areas of the river notably 



beyond that which would occur for the NAA scenario.  This is, in part, because the flow 



reductions for the CWF under low-flow river conditions, relative to the NAA, are generally 



small. In addition, it remains unclear how the other key drivers of cyanobacteria blooms 



(i.e., water temperature, water column irradiance, and nutrients) and competition with other 



members of the phytoplankton community interact with channel hydrodynamic to determine 



whether or not blooms will form in the lower American River, where they have not 



historically been an issue. Research has shown that cyanobacteria ecology is complex and 



that reduced flows on the order modeled for the lower American River for the CWF, relative 



to the NAA, do not necessarily indicate that cyanobacteria presence in the river would differ 



between the CWF and the NAA scenarios. Consequently, based available flow modeling 



and scientific studies on cyanobacteria and the factors that drive their blooms, and the fact 



that the lower American River is a riverine environment where cyanoHABs have not 



historically occurred at problem levels, I conclude that any changes in the frequency or 



magnitude of cyanobacteria blooms that could potentially occur in the lower American River 











1 



2 



3 



4 



5 



6 



7 



8 



9 



10 



11 



12 



13 



14 



15 



16 



17 



18 



19 



20 



21 



22 



23 



24 



25 



26 



27 



28 



 11 
TESTIMONY OF MICHAEL BRYAN 



for the CWF due to changed hydrodynamics would not be substantial and would be 



expected to differ minimally, if at all, to that which would occur for the NAA.      



2. temperature effects 



The E.A. Fairbairn WTP is located on the lower American River at river mile (RM) 



7.3.  To determine the effects of the CWF on lower American River temperatures in the 



vicinity of the E.A. Fairbairn WTP, modeling output included in the CWF Biological 



Assessment for the lower American River at Watt Avenue (RM 9.4) was used. The period 



of the year when river temperatures at Watt Avenue would be above the 19°C (66.2°F) – 



the threshold temperature above which we see Microcystis blooms in the region – is May 



through October, and thus the assessment was limited to these months of the year.  



Each month of the May through October period was analyzed based on mean 



monthly temperature data output from Reclamation’s lower American River temperature 



model for the 82-year (1922–2003) hydrologic period of record.  My analyses performed 



used tables of period mean temperatures and probability exceedance plots for the CWF 



and the NAA for the entire simulation period, and for each water year type separately.  My 



conclusions from this analysis are that the CWF would not adversely affect (via its effects 



on river temperatures) the frequency or magnitude of cyanobacteria blooms that could 



potentially occur in the lower American River, upstream of the E.A. Fairbairn WTP because 



the CWF would not affect river temperatures, relative to the NAA, sufficiently to have a 



notable effect.  In the event that a cyanobacteria bloom were to occur in the future, 



upstream of the E.A. Fairbairn WTP, the frequency and magnitude of temperature effects of 



the CWF, relative to the NAA, would not make the bloom sufficiently worse such that it 



would cause an adverse impact to the City of Sacramento in operating its E.A. Fairbairn 



WTP where such impact would not occur for the NAA scenario.  In other words, in the 



event that a cyanobacteria bloom was to occur in the lower river, it would occur in a similar 



manner (i.e., magnitude and duration) whether the river experiences the temperatures 



modeled for the CWF or those modeled for the NAA scenario. 
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C. Effects of the CWF on Disinfection Byproducts at the City of Sacramento 



WTPs 



Ms. Starr’s and Ms. Vandeyar’s testimony asserts that disinfection byproduct (DBP) 



formation at City of Sacramento WTPs may increase due to increased river temperatures 



caused by the CWF.  Their testimony also asserts that DBP may increase due to increases 



in organic carbon in the rivers.4   



Opinion #3 



The CWF would not cause changes in temperature or organic carbon in the 



lower Sacramento River or lower American River of frequency and magnitude that 



would cause substantial adverse impacts to DBP formation potential at the City’s 



WTPs.   



This opinion and following testimony is supported by analysis presented in DWR-



651, Section 4. 



1. temperature effects 



Based on the hydrologic period of record modeled for temperature (water years 



1922–2003), the annual average temperature of the Sacramento River at Knights Landing 



ranged from 58.0°F to 63.6°F, and the greatest modeled annual average river temperature 



increase for the CWF, relative to the NAA, is 0.1°F in the lower Sacramento River near 



Knights Landing. The modeled annual average temperature of the American River at Watt 



Avenue ranged from 54.3°F to 64.8°F, and the greatest modeled annual average 



temperature increase was 0.5°F. 



For the highest average annual temperature increase modeled for the lower 



Sacramento River at Knights Landing of 0.1°F, the maximum modeled increase in TTHM 



concentration is 0.4%.  For the highest average annual temperature increase modeled for 



the lower American River at Watt Avenue of 0.5°F, the maximum modeled increase in 
                                                 
4 See Exhibits CITYSAC-6, CITYSAC-8, CITYSAC-10, CITYSAC-29, and CITYSAC-30. 
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TTHM concentration is 1.6%. A 1.6% increase corresponds to a 0.5 µg/L increase when the 



TTHM concentration is low (e.g., 30 µg/L) and a 1 µg/L increase when the TTHM 



concentration is high (e.g., 75 µg/L).  Based upon a four quarter running annual average, 



the TTHM concentration measured in finished drinking water at the City of Sacramento 



WTPs were reported by the City to be 57 µg/L, 63 µg/L, 73 µg/L, and 74 µg/L in 2012, 



2013, 2014, and 2015.  Hence, annual average TTHM concentrations at the City’s WTPs 



vary from year to year by an order of magnitude more than the predicted maximum 



incremental TTHM increase due to CWF-related river temperature changes.   



2. Organic Carbon Effects 



Concerns raised by the other parties regarding organic carbon effects of the CWF 



were related to effects of cyanobacteria on organic carbon levels in the rivers and effects of 



reservoir storage on organic carbon levels in the rivers.  As described above, because 



cyanobacteria bloom frequency and magnitude in the lower Sacramento and lower 



American river are not anticipated to change substantially, if at all, between the CWF and 



the NAA, the effect of cyanobacteria on organic carbon levels in the river and its effect, in 



turn, on WTP DBP production also would not differ substantially, if at all, between the CWF 



and the NAA.   



Regarding reservoir storage, analysis of organic carbon concentrations for the lower 



Sacramento River and lower American River relative to end-of-month storage for Shasta 



Reservoir and Folsom Reservoir, respectively, showed that there is no correlation between 



dissolved organic carbon (DOC) in the rivers and storage level in the upstream reservoir.  



Also, the additional amount of exposed shoreline that would occur from reduced Folsom 



Reservoir storage modeled for CWF for fall months would constitute <0.01% of the overall 



watershed and, therefore, would result in insignificant differences in first-flush storm effects 



(solids, microbial, and organic content) to the downstream source water.  Therefore, the 



discharge from reservoirs having somewhat lower summer and fall storage for the CWF, 



relative to the NAA, would not degrade lower Sacramento or lower American river water 
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quality with regards to DOC, and thus would not cause increased treatment requirements at 



either WTP or an increase in DBP levels in the treated water, based on DOC levels. 



 



D. Effects of the CWF on Dissolved Metals in Water Diverted by the City of 



Sacramento 



Ms. Starr asserts that the CWF would cause lower reservoir levels that could in turn 



cause increased concentration of dissolved metals, which could increase treatment 



requirements at the City of Sacramento WTPs.   



Opinion #4 



The discharge from reservoirs having somewhat lower summer and fall 



storage for the CWF, relative to the NAA, would not cause increased dissolved 



metals in the rivers below the reservoirs and thus would not cause additional 



treatment requirements at either WTP, based on river dissolved metals levels. 



This opinion and following testimony is supported by analysis presented in DWR-



651, Section 5.  



Dissolved iron and manganese concentrations measured in the Sacramento River at 



Balls Ferry were plotted against end-of-month Shasta Reservoir storage for 2004–2016 



(this was the period when these metals were measured regularly using modern analytical 



methods).  Lower reservoir storage is not correlated with increased dissolved metals 



concentrations in the river.  In fact, weak positive correlations are apparent—meaning that, 



lower Shasta Reservoir storage might be correlated with lower dissolved metals 



concentrations in the lower Sacramento River.  This analysis could not be conducted for 



dissolved metals in the lower American River, because there was insufficient data for 



metals in the lower American River to develop a correlation between Folsom Reservoir 



storage and dissolved metal concentrations.  Nevertheless, I would expect similar 



relationships for the lower American River and Folsom Reservoir storage as shown for the 



lower Sacramento River and Shasta storage. 
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II. REBUTTAL OF TESTIMONY REGARDING THE EFFECTS OF THE CWF ON 



HARMFUL ALGAL BLOOMS IN THE DELTA 



This section of my testimony addresses the effects of the CWF on HABs in the Delta 



as affected by the following, in the order listed: 



• Flow effects; 



• Residence time effects; 



• Temperature effects; 



• Turbidity effects; and 



• Nutrient effects. 



This following testimony is supported by analysis presented in my technical report, 



Report on the Effects of the California WaterFix on Harmful Algal Blooms in the Delta 



[Exhibit DWR-653]. 



A. Flow Effects 



Testimony by other parties, including Mr. Erik Ringelberg on behalf of San Joaquin 



County, assert that the CWF would increase HABs in the Delta due to decreased flows.5 



Opinion #5 



Although Microcystis blooms are expected to occur at certain Delta locations 



in the future, as they have historically, channel velocities at various Delta locations 



would not be altered to a degree  that would make hydrodynamic conditions 



substantially more conducive to Microcystis blooms for the CWF, relative to that 



which would occur for the NAA. 



This opinion and following testimony is supported by analysis presented in DWR-



653, Section 4.2. 



As stated above and restated here, numerous factors interact in a complex manner 



to determine whether a Microcystis bloom would occur at a given location and, once 



                                                 
5 Exhibit SJC-004, and see more generally Janet McCleary [SCDA-62-errata], Frank Morgan 
[SCDA-61-errata], Michael Broadsky [SCDA-60-errata], Tom Burke [SCDA-35; SDWA-76], Tim 
Stroshane [RTD-10-rev2], Barbara Barrigan-Parrilla [RTD-20] and Fred Lee [CSPA-6-Revised]. 
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initiated, the size and duration of the bloom. At any given site in the Delta, these include the 



abiotic factors of channel velocity, turbulence and mixing; water column irradiance; nutrient 



levels; and water temperature and the biotic factors of competition with other algae and 



grazing by zooplankton, fish, and clams. Consequently, changes in channel velocity and 



associated increased residence time or simply long residence time at a site does not 



always translate to increased bloom frequency, size or duration at the site, even when 



Microcystis is present.     



My assessment of flow-related effects of the CWF on HABs in the Delta utilized daily 



maximum and 15-minute flow velocities modeled by DSM2 for nine (9) Delta locations:  



Sacramento River at Freeport and Rio Vista; San Joaquin River at Brandt Bridge, Buckley 



Cove, and Antioch; Old River at Tracy Road and Rock Slough; Grant Line Canal; and 



Middle River at Bacon Island.  The CWF would have minor effects on daily maximum and 



15-minute flow channel velocities at these locations, relative to the NAA, and almost no 



effect when daily maximum channel velocities are at their lowest. Hence, from a channel 



flow and velocity perspective, the CWF would not be expected to affect the frequency or 



magnitude of Microcystis blooms in the Delta, relative to that which would occur for the 



NAA scenario.  



B. Residence Time Effects 



Testimony by other parties, including Mr. Erik Ringelberg on behalf of San Joaquin 



County and Mr. Burke on behalf of the South Delta Water Agencies asserts the CWF will 



increase residence time, which will contribute to increased blooms of nuisance algae, such 



as Microcystis.6   



Opinion #6 



Increased residence time alone does not equate with increased Microcystis 



bloom frequency or magnitude.  Based on current science, it is uncertain how 



                                                 
6 Exhibit SJC-004, and see more generally Janet McCleary [SCDA-62-errata], Frank Morgan 
[SCDA-61-errata], Michael Broadsky [SCDA-60-errata], Tom Burke [SCDA-35; SDWA-76], Tim 
Stroshane [RTD-10-rev2], Barbara Barrigan-Parrilla [RTD-20] and Fred Lee [CSPA-6-Revised]. 
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cyanoHABs, and Microcystis in particular, would react to the CWF-driven changes in 



residence time.   



 



This opinion and following testimony is supported by analysis presented in DWR-



653, Section 4.6. 



An increase in residence time for a tidally influenced channel reach that maintains 



high in-channel velocities (in both directions each day on the tidal cycle) would not be 



expected to affect Microcystis in the same manner as a similar increase in residence time 



(number of days) in a channel reach where velocities are very low throughout the day, and 



thus extended periods of water column stability exists. In addition, residence time changes 



between the CWF and the NAA may not occur as modeled because real-time operations 



would be used to optimize the balanced use of the north and south Delta diversions. 



Channel velocity is the driver of residence time, channel turbulence and mixing (which 



affects cyanobacteria competition with other algae), and in-channel derived turbidity.  



Because these and other factors (e.g., temperature, irradiance, grazing by zooplankton, 



fish, and clams) interact in a complex manner to affect cyanobacteria, increased or long 



residence times do not always result in bloom occurrence or increased bloom magnitude. 



The relationship between residence time (or increases in residence time at a location) and 



the size of Microcystis blooms would be expected to vary substantially by location within 



the Delta and by year due to how the factors listed above and other environmental factors 



vary temporally and spatially.  



C. Temperature Effects 



Testimony by Other Parties, including Mr. Erik Ringelberg on behalf of San Joaquin 



County, asserts that the CWF would increase Delta water temperature.   



Opinion #7 



The small differences in water temperature between the CWF and NAA 



scenarios modeled for various locations across the Delta would not substantially 



increase the frequency or magnitude of cyanobacteria blooms within the Delta. 
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This opinion and following testimony is supported by analysis presented in DWR-



653, Section 4.3. 



Modeling shows negligible differences in the frequency with which any given 



temperature would occur at the nine (9) Delta locations assessed. A key reason the 



temperature changes are minor at these locations within the Delta is because by the time 



water released from upstream reservoirs reaches the Delta, it is typically at or close to 



equilibrium with ambient air temperatures.  As such, flow differences between the CWF and 



the NAA generally result in minor temperature difference within the Delta.  The minor 



differences in water temperatures between the CWF and NAA scenarios modeled for the 



nine Delta locations assessed would not be expected to affect the frequency or magnitude 



of cyanobacteria blooms in these water bodies within the Delta, relative to that which would 



occur for the NAA.  



D. Turbidity Effects 



Testimony by other parties, including Mr. Erik Ringelberg on behalf of San Joaquin 



County, asserts the CWF will reduce turbidity, which will allow more light to enter the water 



column and cause greater problems with HABs.7   



Opinion #8 



Any minor change in turbidity that may occur from the CWF would not have a 



substantial effect on the frequency or magnitude of HABs in the Delta. 



This opinion and following testimony is supported by analysis presented in DWR-



653, Section 4.4. 



The daily maximum and 15-minute absolute channel velocities throughout the Delta 



for the CWF would differ minimally from that which would occur for the NAA.  Because 



channel velocities between the CWF and NAA scenarios differ little at the Delta locations 



assessed, in-channel, velocity driven turbidity also would be expected to differ little 



                                                 
7 Exhibit SJC-004, and see more generally Janet McCleary [SCDA-62-errata], Frank Morgan 
[SCDA-61-errata], Michael Broadsky [SCDA-60-errata], Tom Burke [SCDA-35; SDWA-76], Tim 
Stroshane [RTD-10-rev2], Barbara Barrigan-Parrilla [RTD-20] and Fred Lee [CSPA-6-Revised]. 
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between these scenarios. Also, cyanobacteria in the Delta are not light limited during the 



period of the year (June–November) when temperatures are warm enough to support 



cyanobacteria growth. Because cyanobacteria in the Delta are not light limited, minor 



changes in turbidity would not have notable affects on cyanobacteria blooms.  Furthermore, 



the Final EIR/EIS addressed this point on pages 8-971 through 8-973 and found that 



turbidity and total suspended solids changes would not be of sufficient frequency, 



magnitude, and geographic extent to result in adverse effects on beneficial uses in the 



Delta region, or substantially degrade the quality of water bodies, with regard to turbidity 



and total suspended solids. 



E. Nutrient Effects 



Testimony by other parties, including Mr. Erik Ringelberg and Mr. Burke on behalf of the 



South Delta Water Agencies and Mr. Lee on behalf of the California Sports Fishing Alliance 



asserts the CWF will increase nutrients in areas of the Delta thereby causing cyanoHABs to 



become worse.8   



Opinion #9 



Relatively small increases in nutrients in portions of the Delta due to the CWF 



would not be expected to increase the frequency, magnitude, or duration of 



cyanoHAB in the Delta, relative to that which would occur for the NAA. 



This opinion and following testimony is supported by analysis presented in DWR-



653, Section 4.5. 



Although the CWF will cause relatively small increases in nutrients (N and P) in 



areas of the Delta due to more San Joaquin River water and less lower Sacramento River 



water, the small increase of nutrients is not expected to affect the frequency, magnitude, or 



duration of Microcystis blooms or other cyanoHABs in the Delta for two reasons.  First, 



studies have not been able to link the initiation of Microcystis blooms and other 



                                                 
8 Exhibit SJC-004, and see more generally Janet McCleary [SCDA-62-errata], Frank Morgan 
[SCDA-61-errata], Michael Broadsky [SCDA-60-errata], Tom Burke [SCDA-35; SDWA-76], Tim 
Stroshane [RTD-10-rev2], Barbara Barrigan-Parrilla [RTD-20] and Fred Lee [CSPA-6-Revised]. 











1 



2 



3 



4 



5 



6 



7 



8 



9 



10 



11 



12 



13 



14 



15 



16 



17 



18 



19 



20 



21 



22 



23 



24 



25 



26 



27 



28 



 20 
TESTIMONY OF MICHAEL BRYAN 



cyanoHABs, or their seasonal or inter-annual variation, to changes in nutrient 



concentrations or their N:P ratios in the Delta.  Second, total N and P are already available 



in excess in Delta waters and thus are available in non-limiting amounts for Microcystis 



blooms in the Delta.  Delta studies have not shown N or P to be depleted during blooms to 



levels where the magnitude or duration of the bloom is limited. Researchers that have 



reviewed the available science pertaining to cyanobacteria in the Delta have concluded that 



the initiation of Microcystis blooms and other cyanoHABs are probably not associated with 



changes in nutrient concentrations or their ratios in the Delta. In addition, studies outside 



the Delta have shown that the addition of only P in the form of orthophosphate (the form 



most readily available for algae) does not enhance growth in Microcystis blooms. 



III.  REBUTTAL OF TESTIMONY REGARDING THE EFFECTS OF THE CWF ON 



WATER QUALITY AT THE CITY’S WATER TREATEMT PLANT INTAKE ON 



THE SAN JOAQUIN RIVER 



Testimony provided by the City of Stockton, presented by Mr. Robert Granberg, 



raised concerns about how the CWF may affect water quality at the City of Stockton’s 



drinking water diversion location on the San Joaquin River, and how such water quality 



changes may impact the City in operating its Delta Water Supply Project Water Treatment 



Plant (DWSPWTP; hence forth “WTP”).  Testimony by Mr. G. Fred Lee on behalf of the 



California Sportfishing Protection Alliance and Ms. Barbara Barrigan-Parrilla on behalf of 



Restore the Delta also raised concerns about the effects of the CWF at the City of Stockton 



drinking water diversion location.9   



Opinion #10 



The CWF would not alter water quality at the City of Stockton’s WTP intake 



location in the San Joaquin River for identified constituents of concern in a manner 



that would cause adverse impacts to the municipal and industrial supply beneficial 



uses at this river location.  



                                                 
9 [STKN-010], [CSPA-6],[RTD-20],and [RTD-10-Rev2]. 
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This opinion and following testimony is supported by analysis presented in my 



technical report, Report on the Effects of the California WaterFix on Water Quality at City 



Of Stockton’s Water Treatment Plant Intake Location on the San Joaquin River [Exhibit 



DWR-652].10 



The constituent assessments for bromide, chloride, electrical conductivity (EC), 



nitrate, and organic carbon rely upon DSM2 modeling of operational scenarios for the NAA, 



4A-H3, 4A-H4, Boundary 1 and Boundary 2 as presented in DWR’s case-in-chief.  



Electrical conductivity and organic carbon were directly modeled by DSM2.  The 



mass-balance methodology for calculating concentrations for the other constituents 



assessed from the DSM2 fingerprinting or flow-fraction modeling output is the same 



methodology defined in the CWF EIR/EIS11. 



The following provides assessment conclusions based on the analysis presented in 



my supporting technical report. 



• Bromide:  Analysis for bromide is provided in Section 3.3.1 of Exhibit DWR-652.  



The modeling results indicate that the CWF is anticipated to result in bromide 



conditions at the City’s diversion location that would be very similar to that which 



would occur under the NAA, and more often lower on an annual average basis.  The 



increases in bromide concentrations that could occur at this site due to the CWF, 



relative to the NAA, would be of a magnitude that would not cause substantial 



degradation and would result in only small increases (estimated at 4% or less) in 



TTHM production in the City’s treated drinking water supply. 



                                                 
10 The concerns raised by the City of Stockton regarding water quality at its municipal intake were 
adequately addressed in the EIR/EIS.  In order to demonstrate that their assertions that the EIR/EIS 
must model each and every point in the Delta in order to be complete, an additional analysis was 
performed and its results are within the expected results based upon the anlaysis contained in the 
EIR/EIS. 
11 Section 8.4.1.3, Plan Area, in Chapter 8, Water Quality, of the Bay Delta Conservation Plan Draft 
EIR/EIS; Section 8.3.1.3, Plan Area, in Chapter 8, Water Quality, of the Bay Delta Conservation 
Plan/California WaterFix Partially Recirculated Draft EIR/Supplemental Draft EIS and Final 
EIR/EIS. 
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• Chloride:  Analysis for chloride is provided in Section 3.3.2 of Exhibit DWR-652.  The 



modeling results indicate that the CWF is anticipated to result in chloride conditions 



at the City’s diversion location that would typically be very similar to that which would 



occur under the NAA.  The increases in chloride concentrations that could occur at 



this site for the CWF during some periods, relative to the NAA, would not be of a 



frequency and magnitude that would cause substantial degradation or an 



exceedance of the applicable 250 mg/L MCL, on a mean monthly basis, and thus 



would not adversely impact the MUN beneficial use.  



• EC:  Analysis for EC is provided in Section 3.3.3 of Exhibit DWR-652.  The modeling 



results indicate that the CWF is anticipated to result in EC levels at the City’s 



diversion location that would sometimes be higher and other times lower than that 



for the NAA, with long-term average EC levels for the CWF and NAA being similar 



(within 5%). The increases in EC levels that would be anticipated to occur at this site 



for the CWF, relative to the NAA, would not be of a magnitude that would cause 



substantial degradation or an exceedance of the applicable drinking water MCLs, on 



a mean monthly basis, with the exception of Boundary 1, where the 900 µS/cm MCL 



was modeled to be exceeded 1% of the time.  



• Nitrate:  Analysis for nitrate is provided in Section 3.3.4 of Exhibit DWR-652.  The 



modeling results indicate that the CWF is anticipated to result in nitrate conditions at 



the City’s diversion location that would typically be slightly higher (about 0.1–0.2 



mg/L-N on average) than that which would occur under the NAA, but would remain 



at low levels compared to the applicable nitrate objectives of 10 mg/L-N for the 



protection of the MUN beneficial use.  The increases in nitrate concentrations that 



would be anticipated to occur at this site for the CWF, relative to the NAA, would not 



be of a magnitude that would cause substantial degradation or any exceedances of 



the applicable 10 mg/L MCL, on a mean monthly basis.  



• Organic Carbon:  Analysis for organic carbon is provided in Section 3.3.5 of Exhibit 



DWR-652.  The modeling results indicate that the CWF would not result in 
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substantial degradation of water quality with respect to dissolved organic carbon 



(DOC), and is anticipated to result in small increases in average DOC 



concentrations at the City’s diversion location (typically 0.1–0.2 mg/L), relative to that 



which would occur for the NAA.  DOC concentrations would nearly always remain 



within the 4–7 mg/L range determined to be acceptable to provide WTPs adequate 



flexibility in their choice of treatment method to maintain compliance with current 



Disinfectants and Disinfection Byproducts Rules and the drinking water MCLs. When 



DOC levels at the City’s diversion location would be above 7 mg/L in wet and above 



normal years, the frequency and magnitude with which DOC levels would be above 



7 mg/L would be nearly the same for the CWF scenarios and the NAA.  



• Pesticides:  Analysis for pesticides is provided in Section 3.3.6 of Exhibit DWR-652.  



Many of the pesticides regulated by drinking water MCLs have been phased-out of 



use, some since the 1980s and others as recently as the 2000s.  For those with 



current registered uses, a shifting in the source waters at the City’s intake from 



Sacramento River water to more San Joaquin River water, or vice versa, due to the 



CWF would not be expected to contribute to drinking water MCLs for pesticides 



being exceeded in the City’s drinking water supply. 



• Other Toxins:  Analysis for other toxins is provided in Section 3.3.7 of Exhibit DWR-



652.  A constituent “screening analysis” was performed as the first portion of the 



overall water quality analysis of the CWF in the EIR/EIS.  The overall purpose of the 



screening analysis was to assess 182 constituents (or classes of constituents) for 



their potential to adversely affect water quality in the Delta based on changes in 



hydrodynamics (i.e., mixing of source waters) driven by to the alternatives being 



assessed, including the CWF.  Of the 182 constituents analyzed, no adverse water 



quality impact was identified for any toxic pollutant due to CWF operations. 



• Temperature:  Temperature differences between the NAA and CWF, as discussed 



above, would not be a driving factor in HABs in the Delta.  Analysis for temperature 



is provided in Section 3.3.8 of Exhibit DWR-652, which references Exhibit DWR-653 
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for an assessment of the CWF effects on water temperatures in the Delta and how 



such temperature effects could, in turn, affect harmful algal blooms in the Delta.  



• Microcystis:  Analysis for Microcystis is provided in Section 3.3.9 of Exhibit DWR-



652. This section of the report analyzes river velocity near the City’s WTP intake 



location, and references Exhibit DWR-653 for analysis of temperature effects of the 



CWF in the San Joaquin River and the assessment of CWF effects on Microcystis 



blooms in the Delta.  Collectively, the key drivers (e.g., channel velocity, 



temperature, irradiance, nutrients) of Microcystis and other cyanobacteria blooms 



would not be changed sufficiently by the CWF near the City of Stockton’s WTP 



intake location on the San Joaquin River to cause more frequent or larger magnitude 



Microcystis or other cyanobacteria blooms in this river reach, relative to the NAA.  



• Turbidity:  Analysis for turbidity is provided in Section 3.3.10 of Exhibit DWR-652.  



Turbidity was a parameter assessed in Chapter 8, Water Quality, of the BDCP Draft 



EIR/EIS, BDCP/CWF RDEIR/SDEIS, and BDCP/CWF Final EIR/EIS for all project 



alternatives.  Turbidity was assessed in a qualitative manner for the Delta and, thus, 



addressed the potential impacts at the City of Stockton’s drinking water diversion 



location.  The impact determination for all CWF alternatives was “less than 



significant” for CEQA purposes and “not adverse” for NEPA purposes for the Delta 



region. Nevertheless, project proponents have developed a sediment reintroduction 



plan to mitigate for the potential loss of turbidity due to the new north Delta 



diversions. 



• Selenium and Mercury:  Analysis for selenium and mercury is provided in Section 



3.3.11 of Exhibit DWR-652.  Mercury and selenium impacts resulting from 



construction and operation of the CWF were addressed in Chapter 8, Water Quality, 



of the BDCP/CWF RDEIR/SDEIS and Final EIR/EIS.  Modeling results shows that 



concentrations of selenium and mercury in Delta waters in the vicinity of the City’s 



WTP intake location are orders of magnitude below drinking water MCLs.  



Consequently, the construction and operation of the CWF would not result in 
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mercury, methylmercury, or selenium concentration increases in the San Joaquin 



River of magnitude that would cause issue with MCL compliance or require 



increased treatment requirements at the City of Stockton’s WTP. 



 



Executed on this 22 day of March, 2017 in Sacramento, California. 



 



       
(Michael Bryan) 
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          1    Thursday, April 27, 2017                    9:30 a.m. 
 
          2                          PROCEEDINGS 
 
          3                           ---000--- 
 
          4              CO-HEARING OFFICER DODUC:  Good morning, 
 
          5    everyone.  It is 9:30. 
 
          6              Welcome back to the State Water Board Water 
 
          7    Rights Change Petition hearing for the California 
 
          8    WaterFix Project. 
 
          9              I am Tam Doduc.  Joining us shortly will be, 
 
         10    sitting to my right, Board Chair and Co-Hearing Officer 
 
         11    Felicia Marcus, and also joining us will be Board Member 
 
         12    Dee Dee D'Adamo. 
 
         13              To my left are Dana Heinrich, and please 
 
         14    welcome Conny Mitterhofer, our new Supervising Water 
 
         15    Resource Control Engineer, who will be now joining us, 
 
         16    then Diane Riddle's next, and Kyle Ochenduszko to my far 
 
         17    left. 
 
         18              Also assisting us today will be Miss McCue and 
 
         19    Mr. Hunt. 
 
         20              Usual announcement:  Speak into the microphone, 
 
         21    speak clearly, begin by identifying yourself and your 
 
         22    affiliation because this is being Webcasted, recorded, 
 
         23    and our court reporter is here.  Make arrangements with 
 
         24    her separately if you would like to have the transcript 
 
         25    sooner than at the end of Part 1, which is when we will 
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          1    have it posted. 
 
          2              Second announcement is -- Actually, I switched 
 
          3    the order. 
 
          4              Second announcement is to identify:  If you 
 
          5    need to the exit closest to you in the event of an alarm, 
 
          6    follow Mr. Herrick. 
 
          7              Mr. Herrick will lead us down the stairways, 
 
          8    not the elevator, to the first floor and across the 
 
          9    street, observing all traffic signal directions, to the 
 
         10    park where we will gather and wait for the all-clear 
 
         11    signal to return. 
 
         12              And, finally, and most importantly, as always, 
 
         13    please take a moment and put all your noise-making 
 
         14    devices on silent or vibrate.  And I'm particularly 
 
         15    sensitive to this, as you know, because I listen intently 
 
         16    to every word that is spoken during this hearing.  So 
 
         17    please take a moment and double-check. 
 
         18              All right.  Before we get into it, 
 
         19    Miss Heinrich, I will ask you to clarify an issue that I 
 
         20    believe was raised by Miss Des Jardins yesterday 
 
         21    regarding the final EIR/EIS. 
 
         22              MS. HEINRICH:  Yes.  So during 
 
         23    cross-examination yesterday, Miss Des Jardins commented 
 
         24    on the fact that we don't have a link on our website to 
 
         25    the Final EIR which is identified as a Board staff 
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          1    exhibit. 
 
          2              And I think that we've indicated previously 
 
          3    that because staff are no longer planning on offering 
 
          4    staff exhibits into evidence, we don't plan to update 
 
          5    that page.  So it's incumbent on any parties who want to 
 
          6    offer those exhibits into evidence to do so on their own. 
 
          7              And because the Final EIR is a public document 
 
          8    and it's already posted, I believe, on DWR's website, we 
 
          9    don't believe it's necessary to create a link on our own 
 
         10    website. 
 
         11              I confirmed with Mr. Mizell yesterday that DWR 
 
         12    does not intend to offer that exhibit into evidence 
 
         13    during this phase of the hearing, so if parties wish to 
 
         14    use excerpts from that document for purposes of 
 
         15    cross-examination, they should reproduce those excerpts 
 
         16    and label them as a cross exhibit when we introduce the 
 
         17    excerpts on the Final EIR. 
 
         18              CO-HEARING OFFICER DODUC:  Any questions about 
 
         19    that? 
 
         20              Any other housekeeping matter that we need to 
 
         21    get into? 
 
         22              Okay.  Mr. Bezerra. 
 
         23              MR. BEZERRA:  Ms. Doduc, in the previous 
 
         24    portion of the hearing, we had a no-ties-on-Friday 
 
         25    policy, and I don't want to anger the Hearing Officer 
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          1    by -- I'm wearing a tie now so I want to confirm -- 
 
          2              CO-HEARING OFFICER DODUC:  On Friday, that will 
 
          3    always be the case, as long as I'm the Hearing Officer. 
 
          4              MR. BEZERRA:  Thank you very much.  Much 
 
          5    appreciated. 
 
          6              CO-HEARING OFFICER DODUC:  All right.  Also, 
 
          7    I've been advised that it might be a bit inhumane to go 
 
          8    from 9:30 to the lunch break without a break, yes, so we 
 
          9    will strive to take a break and I'll look to 
 
         10    Mr. Hitchings and other cross-examiners to find a natural 
 
         11    break between 10:30 and 11:00 for us to take a very short 
 
         12    break. 
 
         13              Miss Meserve. 
 
         14              MS. MESERVE:  Good morning. 
 
         15              CO-HEARING OFFICER DODUC:  I don't believe that 
 
         16    microphone's on. 
 
         17              MS. MESERVE:  Good morning.  I just wanted 
 
         18    to -- Osha Meserve for Land, et al. 
 
         19              On the FEIR subject, I do note that some of the 
 
         20    DWR exhibits do cite to the Final EIR.  So I don't know 
 
         21    how to handle that issue as -- you know, in terms of this 
 
         22    apparent position of the Petitioners that the Final EIR 
 
         23    is not part of the evidence for this proceeding because 
 
         24    their own witnesses have, in fact, cited to it and those 
 
         25    portions are not included as excerpts otherwise, I do not 
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          1    believe. 
 
          2              So I believe it does sort of pose an 
 
          3    evidentiary problem, and I don't know what to do about 
 
          4    it, but I do want to raise that to you. 
 
          5              CO-HEARING OFFICER DODUC:  Okay.  Mr. Mizell. 
 
          6              MR. MIZELL:  Tripp Mizell, Department of Water 
 
          7    Resources. 
 
          8              It's not the position of the Department that it 
 
          9    won't be admitted into evidence.  It's the position of 
 
         10    the Department it'll be admitted into evidence during 
 
         11    Part 2 once the Final EIR is certified. 
 
         12              We feel that it would be inefficient to belabor 
 
         13    the hearing record with two full copies of the Final 
 
         14    EIR/EIS, and the more appropriate one to use, in our 
 
         15    opinion, would be the Certified Final EIR/EIS. 
 
         16              So it doesn't pose an evidentiary issue because 
 
         17    the record won't be closed until the conclusion of 
 
         18    Part 2. 
 
         19              So, at this point, it's our feeling that we can 
 
         20    cite to the Final EIR/EIS.  It's a public document. 
 
         21    People have had access to it for quite some time now, and 
 
         22    it will be admitted into evidence before the close of the 
 
         23    entire hearing. 
 
         24              CO-HEARING OFFICER DODUC:  All right.  Thank 
 
         25    you, Mr. Mizell. 
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          1              Miss Meserve. 
 
          2              MS. MESERVE:  Sorry. 
 
          3              CO-HEARING OFFICER DODUC:  I see you are not 
 
          4    satisfied. 
 
          5              MS. MESERVE:  Yes.  I guess I'd just object to 
 
          6    that procedure.  I don't think it makes any sense. 
 
          7              If they've cited to the Final EIR, they should 
 
          8    be -- just like the other parties to this case, be 
 
          9    required to put forth.  They should have put forth those 
 
         10    parts of the Final EIR on which the testimony relies so 
 
         11    that we could review it and what not, and so that it 
 
         12    would be part of Part 1. 
 
         13              Because their experts have identified that this 
 
         14    is somehow relevant to Part 1 and -- you know, so I had 
 
         15    noticed this with respect to some of the testimony of 
 
         16    Bryan cites to the Final EIR. 
 
         17              However, you know, in discussions with the 
 
         18    previous panel on groundwater, of course, they're 
 
         19    referring to mitigation measures that have been revised 
 
         20    in the Final EIR and what not. 
 
         21              So it doesn't -- I understand not having a 
 
         22    hearing record that is overly burdensome, but I believe 
 
         23    that the Petitioners should have at least provided the 
 
         24    excerpts of the things upon which their experts rely on, 
 
         25    if not the entire Final EIR if they expect the 
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          1    evidentiary weight to be given to their citations to this 
 
          2    document. 
 
          3              The fact that it's out there available 
 
          4    somewhere, I think we disposed of that kind of argument 
 
          5    back with the modeling, that it needed to be brought 
 
          6    forth as evidence, and I think the same would be here for 
 
          7    the Final EIR. 
 
          8              CO-HEARING OFFICER DODUC:  Thank you, 
 
          9    Miss Meserve. 
 
         10              Before you get up, Mr. Mizell, I see nodding 
 
         11    heads in the audience.  Let's get it on record. 
 
         12              Does anyone wish to join in on Miss Meserve's 
 
         13    objection? 
 
         14              MR. EMRICK:  Thank you, Chair Doduc.  Matthew 
 
         15    Emrick, City of Antioch. 
 
         16              And I'll join in with Miss Meserve's objection. 
 
         17              MR. JACKSON:  Michael Jackson on behalf of the 
 
         18    CSPA parties. 
 
         19              We think the objection is well taken and we -- 
 
         20    and we join. 
 
         21              MS. WOMACK:  Suzanne Womack, Clifton Court L.P. 
 
         22              I would like to join in as well.  Thank you. 
 
         23              MR. HERRICK:  John Herrick, South Delta Water 
 
         24    Agency, et al. 
 
         25              Any portions that have been cited to need to be 
 
                       California Reporting, LLC - (510) 224-4476 
                               www.CaliforniaReporting.com 











                                                                             8 
 
 
 
 
 
          1    provided.  We join in the objection. 
 
          2              CO-HEARING OFFICER DODUC:  Thank you. 
 
          3              Now, Mr. Mizell. 
 
          4              MR. MIZELL:  The citations that our witnesses 
 
          5    provide in their testimony are quite clear.  They 
 
          6    reference to page numbers, chapter numbers, section 
 
          7    numbers.  The document is public and all of these parties 
 
          8    who have objected actually probably have a copy of it 
 
          9    already in their offices. 
 
         10              So I would think that by following the page 
 
         11    numbers and section numbers and other citations that our 
 
         12    witnesses provide, they can clearly find where we're 
 
         13    citing to in the large document. 
 
         14              Again, I think it's duplicative if we start 
 
         15    submitting large portions of this final document ahead of 
 
         16    when the whole is submitted into evidence. 
 
         17              CO-HEARING OFFICER DODUC:  All right.  Thank 
 
         18    you. 
 
         19              We will take it under advisement and we will 
 
         20    get back to you shortly on that. 
 
         21              With that, we are now up to the 
 
         22    cross-examination of Mr. Milligan. 
 
         23              Did you have a question, Miss Aufdemberge? 
 
         24              MS. AUFDEMBERGE:  Yeah.  This is back on house 
 
         25    cleaning.  This is -- This one (indicating microphone)? 
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          1              CO-HEARING OFFICER DODUC:  Yes, use that one. 
 
          2              MS. AUFDEMBERGE:  Mr. Milligan informs me he's 
 
          3    available until 1 o'clock today.  So if we have any -- I 
 
          4    think we've estimated cross-examination to be about three 
 
          5    hours.  If it goes longer than that, we might have to 
 
          6    schedule another day for him to appear. 
 
          7              CO-HEARING OFFICER DODUC:  Okay.  Let's see how 
 
          8    it goes. 
 
          9              Let me -- Before we do that, let me run down 
 
         10    the list.  I see some new faces, particularly 
 
         11    Mr. Jackson.  So let me run down who I currently have for 
 
         12    cross-examination, and then we will amend -- append as 
 
         13    necessary. 
 
         14              I have Mr. Hitchings, who is already ready, for 
 
         15    45 to 60 minutes, followed by Mr. Bezerra for about 30 to 
 
         16    45 minutes, and that will be Group 7. 
 
         17              Group 8, Miss Nikkel has estimated five to 10 
 
         18    minutes. 
 
         19              Then I have, I believe, Group 18 for about 15 
 
         20    minutes. 
 
         21              Miss Meserve, Group 19, for 10 minutes or so. 
 
         22              Mr. Herrick estimated five to 10 for Group 21. 
 
         23              And Miss Des Jardins, Group 37, estimated 45 
 
         24    minutes. 
 
         25              And what else wishing to cross-exam?  Please 
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          1    come up, identify yourself, and give me a time estimate, 
 
          2    please. 
 
          3              MR. JACKSON:  Michael Jackson on behalf of the 
 
          4    CSPA parties.  I would estimate 15 to 20 minutes. 
 
          5              CO-HEARING OFFICER DODUC:  And you are 
 
          6    Group 31. 
 
          7              MR. JACKSON:  Yes. 
 
          8              CO-HEARING OFFICER DODUC:  All right. 
 
          9    Mr. Hitchings, please begin as soon as Mr. Milligan and 
 
         10    his counsel come up and have a seat. 
 
         11              Ready, Mr. Milligan? 
 
         12              WITNESS MILLIGAN:  Yes, I am. 
 
         13              CO-HEARING OFFICER DODUC:  Mr. Hitchings. 
 
         14              MR. HITCHINGS:  Okay.  Good morning, Board 
 
         15    Members, Board staff.  And good morning, Mr. Milligan. 
 
         16              Andrew Hitchings for protestants Glenn-Colusa 
 
         17    Irrigation District and Biggs-West Gridley Water 
 
         18    District. 
 
         19              I'll be doing the lead cross-examination for 
 
         20    the Sac Valley Water User Group, and then there will be 
 
         21    some other questions following after I do the lead for 
 
         22    that group. 
 
         23              CO-HEARING OFFICER DODUC:  And before 
 
         24    Mr. Hitchings begins, I would like to get clarification 
 
         25    from Mr. Berliner. 
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          1              I do not have you as representing the 
 
          2    Department of the Interior. 
 
          3              MR. BERLINER:  I've been asked by 
 
          4    Miss Aufdemberge if I would provide assistance to her, so 
 
          5    I'm here on a temporary basis, just providing assistance 
 
          6    to the Department -- to the Bureau of Reclamation.  I'm 
 
          7    not counsel of record. 
 
          8              CO-HEARING OFFICER DODUC:  Okay. 
 
          9              Mr. Hitchings, please begin. 
 
         10              MR. HITCHINGS:  Yes.  If you'd like, I can just 
 
         11    go through quickly the topics. 
 
         12              CO-HEARING OFFICER DODUC:  Yes. 
 
         13              MR. HITCHINGS:  It's actually going to track 
 
         14    pretty much the key points on rebuttal that are 
 
         15    summarized in Mr. Milligan's rebuttal testimony, and 
 
         16    those are the bullet points with regard to operational 
 
         17    philosophy and water supply reliability, using fall 
 
         18    exports, and Joint Point of Diversion, conveying fall 
 
         19    water, and with regard to storing water in upstream 
 
         20    reservoirs, and then the health and safety pumping levels 
 
         21    issue. 
 
         22              CO-HEARING OFFICER DODUC:  Thank you. 
 
         23              MR. HITCHINGS:  And I have a highlighted copy 
 
         24    of Mr. Milligan's testimony that -- I have additional 
 
         25    copies that I have ready to bring up on the screen.  I 
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          1    have additional written copies.  I'm not sure if the 
 
          2    Board Members or staff would like those.  It might help 
 
          3    Mr. Milligan and counsel.  But it will be brought up on 
 
          4    the screen, if that's helpful. 
 
          5                    (Documents distributed.) 
 
          6              MR. HITCHINGS:  And if you could bring up -- 
 
          7    It's labeled GCID-22.  And this is the next exhibit in -- 
 
          8    in order. 
 
          9                (Document displayed on screen.) 
 
         10              MR. HITCHINGS:  Actually, I'm sorry, it's 
 
         11    GCID-21.  I apologize. 
 
         12                (Document displayed on screen.) 
 
         13              MR. HITCHINGS:  Thank you very much. 
 
         14                         RON MILLIGAN, 
 
         15       called as a witness by the Petitioners, having been 
 
         16       previously duly sworn, was examined and testified as 
 
         17       follows: 
 
         18                      CROSS-EXAMINATION BY 
 
         19              MR. HITCHINGS:  So, Mr. Milligan, I'd like to 
 
         20    start out if I could: 
 
         21              Did anyone assist you in preparing your 
 
         22    rebuttal testimony? 
 
         23              WITNESS MILLIGAN:  Yes. 
 
         24              MR. HITCHINGS:  And who was that that assisted 
 
         25    you? 
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          1              WITNESS MILLIGAN:  Several of my staff, and 
 
          2    several of the other modeling folks that will be 
 
          3    testifying, provided some information about. 
 
          4              MR. HITCHINGS:  And did you prepare the figures 
 
          5    and tables that are in your testimony? 
 
          6              WITNESS MILLIGAN:  They were prepared under my 
 
          7    supervision. 
 
          8              MR. HITCHINGS:  Who in your staff assisted you 
 
          9    with the preparation of rebuttal testimony? 
 
         10              WITNESS MILLIGAN:  Miss Parker and Kristin 
 
         11    White with the Bureau of Reclamation. 
 
         12              MR. HITCHINGS:  And did Ms. Parker assist with 
 
         13    the preparation of the figures and tables that are in 
 
         14    your testimony? 
 
         15              WITNESS MILLIGAN:  I believe she -- she did but 
 
         16    she may have also had some help from Miss White. 
 
         17              MR. HITCHINGS:  Okay.  I'd like to start 
 
         18    with -- If you can refer to the four citations and 
 
         19    quotations of excerpts of prior testimony by Mr. Bourez, 
 
         20    and those are at the -- at the outset of your testimony 
 
         21    here on GCID-21.  And this is just a highlighted version 
 
         22    of your actual written rebuttal -- rebuttal testimony 
 
         23    DOI-36. 
 
         24              And in referring to those four citations, is 
 
         25    there anything that's stated in those excerpts of 
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          1    testimony that indicates that MBK's modeling submitted in 
 
          2    this proceeding fails to follow any rule, regulation or 
 
          3    written policy? 
 
          4              WITNESS MILLIGAN:  (Examining document.) 
 
          5              Of the category of things that you mentioned, 
 
          6    not that I'm aware of. 
 
          7              MR. HITCHINGS:  And is it at least possible 
 
          8    that, with Cal~WaterFix Project in place, the CVP and SWP 
 
          9    could be operated as Mr. Bourez states in those excerpts 
 
         10    of testimony? 
 
         11              WITNESS MILLIGAN:  (Examining document.) 
 
         12              There are many ways that the two Projects could 
 
         13    be operated, and this is a possible way, at least as it 
 
         14    relates to the monthly time step and the resolution you 
 
         15    would see in CalSim. 
 
         16              MR. HITCHINGS:  Okay.  Thank you. 
 
         17              I'd like to move on to the operational 
 
         18    philosophy portion of your testimony. 
 
         19              MR. HITCHINGS:  And if you can scroll down to 
 
         20    the bottom of Page 1, and then it continues on to the top 
 
         21    of Page 2, that highlighted section. 
 
         22                (Document displayed on screen.) 
 
         23              MR. HITCHINGS:  And if you could just quickly 
 
         24    read that, I'd like to ask a few questions associated 
 
         25    with that highlighted section. 
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          1              CO-HEARING OFFICER DODUC:  I don't think we 
 
          2    need to verbally read it. 
 
          3              MR. HITCHINGS:  No, I'm sorry.  I'm sorry. 
 
          4              THE WITNESS:  (Examining document.) 
 
          5              MR. HITCHINGS:  Just to get your bearing. 
 
          6              And I think the key item is that (reading): 
 
          7              "The CVP is and always has been operated to 
 
          8         make full use of excess water during wet periods and 
 
          9         used stored water to supplement releases and 
 
         10         deliveries when adequate water is not otherwise 
 
         11         available.  The use of Cal WaterFix would not change 
 
         12         this operational philosophy." 
 
         13              WITNESS MILLIGAN:  Yes, I see that. 
 
         14              MR. HITCHINGS:  And, to your knowledge, does 
 
         15    the Petitioners' modeling for the Project reflect this 
 
         16    operational philosophy? 
 
         17              WITNESS MILLIGAN:  I think generally it does, 
 
         18    yes. 
 
         19              MR. HITCHINGS:  And is this operational 
 
         20    philosophy, is it mandated under any particular rule, 
 
         21    regulation or written policy? 
 
         22              WITNESS MILLIGAN:  Specifically, no, but it has 
 
         23    been the practice over the decades of the operations of 
 
         24    the Projects and, to a large part, how the Project 
 
         25    would -- particularly the CVP was designed and 
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          1    contemplated certainly does. 
 
          2              MR. HITCHINGS:  Okay.  So is it possible that, 
 
          3    with the Cal~WaterFix Project in place, the CVP could be 
 
          4    operated in a manner that does not comply with this 
 
          5    operational philosophy? 
 
          6              WITNESS MILLIGAN:  It is possible that the 
 
          7    Project could -- could be reoperated either with or 
 
          8    without California WaterFix to change that operational 
 
          9    philosophy. 
 
         10              MR. HITCHINGS:  And can you say with certainty 
 
         11    that Reclamation's operational philosophy for the CVP 
 
         12    will never change in the future? 
 
         13              WITNESS MILLIGAN:  I would say no, but I -- You 
 
         14    know, my current understanding as to whether contractual 
 
         15    obligations and regulatory requirements would be, this -- 
 
         16    this has proved to be the most efficient way to use 
 
         17    the -- both the infrastructure that we have available to 
 
         18    us and our current understanding of the hydrology. 
 
         19              MR. HITCHINGS:  But -- But your answer to the 
 
         20    question is, is that it's possible that that -- that 
 
         21    operational philosophy could change in the future. 
 
         22              WITNESS MILLIGAN:  It is possible it could. 
 
         23              MR. HITCHINGS:  Okay.  I'd like to move on to 
 
         24    the portion of your testimony that emphasizes using fall 
 
         25    exports to increase allocations south of the Delta and 
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          1    that really has bearing with the use of the Joint Point 
 
          2    of Diversion. 
 
          3              So if we could refer to Page 3, first full 
 
          4    paragraph.  There's a highlighted section there. 
 
          5                (Document displayed on screen.) 
 
          6              MR. HITCHINGS:  And if you could just read that 
 
          7    to yourself and let me know when you're finished. 
 
          8              WITNESS MILLIGAN:  (Examining document.) 
 
          9              MR. HITCHINGS:  And the key sentence that we 
 
         10    will focus on is the -- that my questions will focus on 
 
         11    is the last underlined sentence. 
 
         12              WITNESS MILLIGAN:  I see it there. 
 
         13              MR. HITCHINGS:  So, consistent with this 
 
         14    written rebuttal testimony of yours, Petitioners' 
 
         15    modeling assumptions for the proposed action do not 
 
         16    incorporate the use of Joint Point of Diversion as part 
 
         17    of the South-of-Delta allocations process; correct? 
 
         18              WITNESS MILLIGAN:  I am speaking to the typical 
 
         19    allocation process that we do in actual operations.  And 
 
         20    typically we do not factor in the use of joint point and 
 
         21    large quantities when making allocations. 
 
         22              MR. HITCHINGS:  And for the actual modeling 
 
         23    assumptions for -- with the Cal WaterFix in place, the 
 
         24    Petitioners' modeling doesn't incorporate the use of 
 
         25    Joint Point of Diversion as part of the allocations 
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          1    process; is that correct? 
 
          2              WITNESS MILLIGAN:  This may be more of a 
 
          3    modeling intricacies of CalSim.  I do know that CalSim 
 
          4    does identify some use of joint point. 
 
          5              To agree that that joint point is driving the 
 
          6    allocations in CalSim, that is possible, but the reality 
 
          7    is that joint point is typically not something that has 
 
          8    proved to be reliable enough to actually incorporate to 
 
          9    our true allocation process year to year. 
 
         10              MR. HITCHINGS:  So are you saying you don't 
 
         11    know whether the use of joint point is included in 
 
         12    Petitioners' modeling with regard to South-of-Delta 
 
         13    allocations process? 
 
         14              WITNESS MILLIGAN:  I do not know if the current 
 
         15    version of CalSim as included in Petitioners' submittal 
 
         16    is actually driving the allocations in a particular year, 
 
         17    no. 
 
         18              MR. HITCHINGS:  Petitioners' own modeling shows 
 
         19    that, with the Cal~WaterFix Project in place, there would 
 
         20    be less water available on average for CVP's 
 
         21    South-of-Delta deliveries than under the No-Action 
 
         22    Alternative; isn't that correct? 
 
         23              WITNESS MILLIGAN:  That is correct, on average. 
 
         24              MR. HITCHINGS:  And do you know how much less 
 
         25    water on average those deliveries will be with the 
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          1    Project in place as compared to the No-Action 
 
          2    Alternative? 
 
          3              WITNESS MILLIGAN:  In terms of the modeling, 
 
          4    no, I do not, top of my head. 
 
          5              As we've stated in some of our other testimony, 
 
          6    that the exact proportions between the CVP and the State 
 
          7    Water Project have yet to be worked out. 
 
          8              But as illustrated in the modeling specific as 
 
          9    CalSim has identified it, if one were to parse out 
 
         10    between the CVP and the State Water Project, the CVP in a 
 
         11    number of years would have received less water than we 
 
         12    would under the No-Action. 
 
         13              MR. HITCHINGS:  And going back to the last 
 
         14    underlined sentence in this section of your testimony, it 
 
         15    is still possible that, with the Cal~WaterFix Project in 
 
         16    place, the use of Joint Point of Diversion could be 
 
         17    incorporated into the allocation process; isn't that 
 
         18    correct? 
 
         19              WITNESS MILLIGAN:  With a number of criteria 
 
         20    and to address, let's say, potential uncertainties, it is 
 
         21    possible in the future that some level of joint point 
 
         22    could be used in a future allocation process, but that is 
 
         23    not necessarily consistent with what's currently done. 
 
         24              So the answer is, yes, it could be possible in 
 
         25    the future. 
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          1              MR. HITCHINGS:  Thank you. 
 
          2              Are you aware whether Reclamation in the past 
 
          3    regularly conveyed CVP water through the Banks Pumping 
 
          4    Plant when Reclamation was operating the CVP under State 
 
          5    Water Board decision D-1485? 
 
          6              WITNESS MILLIGAN:  Yes. 
 
          7              MR. HITCHINGS:  Do you know to what extent this 
 
          8    did occur? 
 
          9              WITNESS MILLIGAN:  This preceded the period 
 
         10    where I was working within CVP operations, but there were 
 
         11    some years there, is my recollection from the record, 
 
         12    that were fairly high.  But, again, those were later in 
 
         13    the fall and typically after the irrigation season had 
 
         14    played out. 
 
         15              MR. HITCHINGS:  And are you familiar with 
 
         16    the -- You are familiar with the 2008 OCAP Biological 
 
         17    Opinion -- 
 
         18              WITNESS MILLIGAN:  Yes, I am. 
 
         19              MR. HITCHINGS:  -- correct? 
 
         20              WITNESS MILLIGAN:  The Fish and Wildlife 
 
         21    Service. 
 
         22              MR. HITCHINGS:  I'm sorry? 
 
         23              WITNESS MILLIGAN:  The Fish and Wildlife 
 
         24    Service 2008 opinion. 
 
         25              MR. HITCHINGS:  Yes.  Thank you. 
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          1              If we could pull up GCID-22. 
 
          2                (Document displayed on screen.) 
 
          3              MR. HITCHINGS:  This is a -- a highlighted 
 
          4    excerpts of State Water Board staff Exhibit 87 and so I'm 
 
          5    going to -- I've labeled this GCID-22 which is the next 
 
          6    exhibit in order for that Protestant. 
 
          7              CO-HEARING OFFICER DODUC:  Hold on, 
 
          8    Mr. Hitchings. 
 
          9              Mr. Jackson. 
 
         10              MR. JACKSON:  Yes. 
 
         11              CO-HEARING OFFICER DODUC:  Is your microphone 
 
         12    on? 
 
         13              MR. JACKSON:  Thank you. 
 
         14              I'd actually like to hear sort of an offer of 
 
         15    proof for this document. 
 
         16              As someone who has been rigorously revised in 
 
         17    regard to Fish and Wildlife, I don't really understand 
 
         18    why this is a Part 1 issue and not a Part 2 issue. 
 
         19              CO-HEARING OFFICER DODUC:  Good question. 
 
         20              Mr. Hitchings? 
 
         21              MR. HITCHINGS:  I think we're going to get to 
 
         22    that.  This portion, the excerpted highlights that I have 
 
         23    in this document, it's a lengthy document and so this is 
 
         24    8 pages.  I've highlighted the section that talks about 
 
         25    the use of the Joint Point of Diversion within the 
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          1    Project description for OCAP operations, which includes 
 
          2    CVP operations. 
 
          3              CO-HEARING OFFICER DODUC:  Please proceed, 
 
          4    Mr. Hitchings. 
 
          5              But, Mr. Jackson, I appreciate that note. 
 
          6    You're on your toes today. 
 
          7              CO-HEARING OFFICER MARCUS:  He probably won't 
 
          8    be given any brownie points any time soon. 
 
          9              CO-HEARING OFFICER DODUC:  No.  No brownie 
 
         10    points, Mr.~Jackson. 
 
         11              MR. HITCHINGS:  Okay.  Thank you. 
 
         12              If we could move to -- I think it's on .pdf 
 
         13    Pages 8 and 9 of this document, and it's Page 27 of the 
 
         14    BiOp, 26, 27. 
 
         15                (Document displayed on screen.) 
 
         16              MR. HITCHINGS:  This is the section of the 
 
         17    BiOp, the Fish and Wildlife Service BiOp, that includes 
 
         18    the Project description of this evaluated for ESA 
 
         19    consultation. 
 
         20              And looking at the second highlighted bullet, 
 
         21    this -- If you actually go up a little bit higher on this 
 
         22    page -- 
 
         23                    (Scrolling up document.) 
 
         24              MR. HITCHINGS:  Yeah. 
 
         25              -- it says (reading): 
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          1              "In general, the Joint Point of Diversion 
 
          2         capabilities will be used to accomplish four basic 
 
          3         objectives." 
 
          4              And if we could scroll down to that second 
 
          5    highlighted bullet point of the four objectives -- 
 
          6                   (Scrolling down document.) 
 
          7              MR. HITCHINGS:  -- it indicates that (reading): 
 
          8              "When summertime pumping capacity is available 
 
          9         at Banks . . . and CVP Reservoir conditions can 
 
         10         support additional releases, the CVP may elect to 
 
         11         use Joint Point of Diversion capabilities to enhance 
 
         12         annual CVP South-of-Delta" deliveries. 
 
         13              So with that as part of the project 
 
         14    description, under current CVP operations, Reclamation 
 
         15    could use Joint Point of Diversion capabilities 
 
         16    consistent with this objective; isn't that correct? 
 
         17              WITNESS MILLIGAN:  When -- When both capacity 
 
         18    is available and can be supported by additional releases 
 
         19    upstream, yes. 
 
         20              MR. HITCHINGS:  And are you aware whether 
 
         21    Reclamation may have any plans to seek dedicated capacity 
 
         22    at Banks if the Cal~WaterFix Project is approved? 
 
         23              WITNESS MILLIGAN:  That would be -- That would 
 
         24    kind of fall under the -- the efforts of trying to 
 
         25    understand how the two Projects would operate in 
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          1    conjunction with the WaterFix in place.  And as I said, 
 
          2    that has not come -- that has not been completed. 
 
          3    There's still a lot of work to be done there. 
 
          4              One element of that could be some -- some 
 
          5    dedicated capacity, but we are far from coming to any 
 
          6    resolution of that. 
 
          7              MR. HITCHINGS:  But does -- does that mean that 
 
          8    Reclamation does have current plans in the work to seek 
 
          9    that dedicated capacity? 
 
         10              WITNESS MILLIGAN:  Our only plans are to work 
 
         11    with the State on how we would share available supplies 
 
         12    with WaterFix in place because, as you pointed out, that 
 
         13    without any changes, it does appear that the CVP would 
 
         14    receive virtually the same or just slightly less water 
 
         15    than the No-Action Alternative. 
 
         16              MR. HITCHINGS:  And are you aware whether any 
 
         17    CVP contractors south of the Delta have requested 
 
         18    Reclamation to obtain dedicated capacity at Banks if the 
 
         19    Cal~WaterFix Project is approved? 
 
         20              WITNESS MILLIGAN:  There is -- I've heard some 
 
         21    discussion of that but I've not seen a formal proposal. 
 
         22              MR. HITCHINGS:  And so it is possible that 
 
         23    Reclamation could obtain dedicated capacity at Banks if 
 
         24    the Cal~WaterFix Project is approved; isn't that correct? 
 
         25              WITNESS MILLIGAN:  The -- It is -- Well, it is 
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          1    possible.  It is possible without approval of the 
 
          2    WaterFix that we could negotiate some dedicated capacity 
 
          3    with the State Water Project at Banks as well. 
 
          4              MR. HITCHINGS:  Okay.  And I'd like to refer 
 
          5    back to your rebuttal testimony and that's going back to 
 
          6    the highlighted GCID Exhibit 21. 
 
          7                (Document displayed on screen.) 
 
          8              MR. HITCHINGS:  And if we could go to Page 3 of 
 
          9    that, bottom of the page, and it's within that last whole 
 
         10    paragraph. 
 
         11              If you could just take a moment to read that 
 
         12    portion of your testimony. 
 
         13              WITNESS MILLIGAN:  (Examining document.) 
 
         14              Yes, I see it there. 
 
         15              MR. HITCHINGS:  In that first sentence, Item 2 
 
         16    provides that California WaterFix is expected to reduce 
 
         17    the risk of diverting allocated water to its 
 
         18    South-of-Delta contractors; correct? 
 
         19              WITNESS MILLIGAN:  (Examining document.) 
 
         20              We talk about the greater ability to capture 
 
         21    excess unstored excess flows in the wet periods. 
 
         22              And to -- 
 
         23              MR. HITCHINGS:  And -- Sorry. 
 
         24              But one of the points of that is, it's expected 
 
         25    to reduce the risk of delivering allocated water to 
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          1    South-of-Delta contractors; correct? 
 
          2              WITNESS MILLIGAN:  Due to -- Through Delta 
 
          3    restrictions, yes. 
 
          4              MR. HITCHINGS:  And the way to reduce that risk 
 
          5    is to allow Reclamation to convey water in upstream 
 
          6    reservoirs for Delta exports more throughout the year. 
 
          7              Is that a fair characterization? 
 
          8              WITNESS MILLIGAN:  That's probably not how I 
 
          9    would have recharacterized this particular point. 
 
         10              I think the point here was driving at something 
 
         11    like Old and Middle River flow constraints where it may 
 
         12    not be excess conditions.  We may be in balanced 
 
         13    condition potentially in the Delta. 
 
         14              But because of constraints under the current 
 
         15    Fish and Wildlife Service Biological Opinion, 
 
         16    restrictions on the amount of reverse flow in Middle and 
 
         17    Old River could be alleviated by the existence of new 
 
         18    conveyance in the northern diversion point. 
 
         19              And that's really what that second point was -- 
 
         20    was driving at, not an ability to move greater volumes of 
 
         21    CVP water in the summer period. 
 
         22              MR. HITCHINGS:  Well, has Reclamation produced 
 
         23    any plan for how it would operate the CVP with 
 
         24    Cal WaterFix in place to use that greater ability to 
 
         25    convey stored water throughout the year? 
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          1              WITNESS MILLIGAN:  We have not completed any 
 
          2    plans along those lines. 
 
          3              But generally between -- It does appear, with 
 
          4    the joint operations of the two Projects, these are the 
 
          5    two benefits that we see from the Projects as it's 
 
          6    currently configured. 
 
          7              MR. HITCHINGS:  And has Reclamation proposed 
 
          8    any operational limits on its exercise of that greater 
 
          9    ability that Cal WaterFix would provide for conveying 
 
         10    stored water throughout the year for export? 
 
         11              WITNESS MILLIGAN:  Not beyond what's generally 
 
         12    described in the CalSim modeling at this point. 
 
         13              MR. HITCHINGS:  And that's to -- Those are just 
 
         14    modeling assumptions, not operational limits; correct? 
 
         15              WITNESS MILLIGAN:  That is -- That -- That's a 
 
         16    fair statement. 
 
         17              MR. HITCHINGS:  In the second sentence in that 
 
         18    highlighted portion there, you state that (reading): 
 
         19              ". . . Prioritizing upstream storage in the 
 
         20         fall . . . would likely be further emphasized once 
 
         21         the California WaterFix is operational." 
 
         22              Is there any rule, regulation or written policy 
 
         23    that requires Reclamation to prioritize upstream storage 
 
         24    in the fall? 
 
         25              WITNESS MILLIGAN:  No. 
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          1              MR. HITCHINGS:  And when you say this priority 
 
          2    would likely be further emphasized, it's still possible 
 
          3    that may not occur; correct? 
 
          4              WITNESS MILLIGAN:  Well, we may find that we're 
 
          5    not able to capture as great of the excess flows in the 
 
          6    Delta in the wintertime, so we may end up being back at 
 
          7    the similar position that we are today. 
 
          8              But we do anticipate a greater ability to 
 
          9    capture wintertime flows and to be able to operate 
 
         10    entrainment risks better in more balanced conditions in 
 
         11    the winter and spring. 
 
         12              So we do believe that is a benefit and the 
 
         13    byproduct of the new conveyance and Point of Diversion, 
 
         14    and that is -- if that does come to fruition, then we 
 
         15    would probably have less emphasis to try to reposition 
 
         16    stored water in the fall upstream and move that into 
 
         17    San Luis Reservoir. 
 
         18              MR. HITCHINGS:  Well, I -- 
 
         19              WITNESS MILLIGAN:  That's the -- 
 
         20              MR. HITCHINGS:  -- appreciate the detail on 
 
         21    that, but the question was: 
 
         22              It's -- It's possible -- Even though you say 
 
         23    it's likely to be further emphasized, it's possible that 
 
         24    may not occur; correct? 
 
         25              WITNESS MILLIGAN:  That is possible. 
 
                       California Reporting, LLC - (510) 224-4476 
                               www.CaliforniaReporting.com 











                                                                            29 
 
 
 
 
 
          1              MR. HITCHINGS:  And then in the third sentence, 
 
          2    you state (reading): 
 
          3              ". . . It is unlikely Reclamation would choose 
 
          4         to move additional stored water in the fall with the 
 
          5         Cal WaterFix in place at the expense of overall 
 
          6         upstream . . . storage." 
 
          7              Again a similar question:  Although you state 
 
          8    it is unlikely, it's still possible that Reclamation 
 
          9    could choose to move additional stored water; correct? 
 
         10              WITNESS MILLIGAN:  It is possible. 
 
         11              MR. HITCHINGS:  And notwithstanding any 
 
         12    modeling assumptions, under actual operations with the 
 
         13    Cal WaterFix in place, Reclamation will still have some 
 
         14    discretion to decide whether to release more stored water 
 
         15    from upstream reservoirs and export it; correct? 
 
         16              WITNESS MILLIGAN:  I believe Reclamation will 
 
         17    assess the particulars at that point in time, hydrology, 
 
         18    relative storage amounts, and make a decision if 
 
         19    available capacity is available, yes. 
 
         20              MR. HITCHINGS:  And so they -- they would 
 
         21    retain that discretion to release more stored water 
 
         22    provided they meet any baseline regulatory requirements; 
 
         23    correct? 
 
         24              WITNESS MILLIGAN:  I think we would make that 
 
         25    decision, though, also in light of the various 
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          1    contractual obligations we have in addition, yes. 
 
          2              MR. HITCHINGS:  And you'll make that decision 
 
          3    within Reclamation's discretion as to how to operate the 
 
          4    Project; correct? 
 
          5              WITNESS MILLIGAN:  Yes. 
 
          6              MR. HITCHINGS:  Okay.  I'd like to refer to 
 
          7    SVWU-107.  And I have that on the flash drive.  If we 
 
          8    could just pull that up. 
 
          9                (Document displayed on screen.) 
 
         10              MR. HITCHINGS:  And it's on Page 14, Figure 7. 
 
         11                (Document displayed on screen.) 
 
         12              MR. HITCHINGS:  And this is the MBK written 
 
         13    testimony during the Sac Valley Water User case in chief. 
 
         14              And Figure 7, this shows the Petitioners' 
 
         15    modeling of the preferred alternative in the modeling 
 
         16    under the preferred alternative. 
 
         17              Jones exports decrease by an annual average of 
 
         18    24,000 acre-feet; is that correct? 
 
         19              WITNESS MILLIGAN:  That does appear what MBK's 
 
         20    analysis shows, yes. 
 
         21              MR. HITCHINGS:  And had you reviewed that 
 
         22    analysis as part of preparing your written rebuttal 
 
         23    testimony? 
 
         24              WITNESS MILLIGAN:  Yes.  But I will say, in 
 
         25    light of our previous testimony, that we -- that the 
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          1    specific breakdown between CVP operations and State Water 
 
          2    Project operations still has yet to be determined, so 
 
          3    these specific breakdowns between exact -- And this is a 
 
          4    good example. 
 
          5              Up at Jones Pumping Plant, although that's what 
 
          6    is in the CalSim modeling, may not ultimately be how we 
 
          7    divide up the available supplies between the two 
 
          8    Projects. 
 
          9              MR. HITCHINGS:  Well, under actual operations 
 
         10    with Cal WaterFix in place, in your opinion, do you 
 
         11    believe Reclamation would decrease South-of-Delta 
 
         12    deliveries and increase upstream storage as the modeling 
 
         13    of the preferred alternative suggests? 
 
         14              WITNESS MILLIGAN:  I think it is very possible 
 
         15    that, with -- a scenario that we do increase upstream 
 
         16    storage and have an agreement with the State where we 
 
         17    would have equal or slightly better Delta pumping for 
 
         18    delivery to CVP. 
 
         19              And that will all depend on how we proportion 
 
         20    ownership or -- and/or payments, or renting, if you will, 
 
         21    of capacity within the new tunnel facility, all yet to be 
 
         22    negotiated. 
 
         23              MR. HITCHINGS:  But if you have water available 
 
         24    to -- which would be a tradeoff versus increasing 
 
         25    upstream storage as opposed to reducing South-of-Delta 
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          1    deliveries, do you believe that Reclamation would operate 
 
          2    the Project -- operate the Project with the Cal WaterFix 
 
          3    in place under that scenario? 
 
          4              WITNESS MILLIGAN:  The scenario that you 
 
          5    describe, probably not the only choice, but I don't think 
 
          6    that we would -- we would ultimately come to agreement to 
 
          7    an operating scenario that comes to that kind of 
 
          8    conclusion. 
 
          9              In essence, if I understand your question, is, 
 
         10    that is an operational scenario that limits the CVP's 
 
         11    ability to move water South-of-Delta and leaves it 
 
         12    stranded upstream is probably not a scenario that we 
 
         13    would ultimately find acceptable. 
 
         14              MR. HITCHINGS:  Okay.  Thank you. 
 
         15              I'd like to go back to GCID Exhibit 21. 
 
         16                (Document displayed on screen.) 
 
         17              MR. HITCHINGS:  This is the highlighted version 
 
         18    of your testimony. 
 
         19              And if we could go to Page 6, there's a 
 
         20    highlighted section there as well. 
 
         21                (Document displayed on screen.) 
 
         22              MR. HITCHINGS:  In this section of your 
 
         23    testimony, you generally criticize MBK's modeling because 
 
         24    it includes too many years in which there is a zero 
 
         25    allocation to the CVP South-of-Delta contractors. 
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          1              Is that a fair characterization? 
 
          2              WITNESS MILLIGAN:  Well, I probably wouldn't 
 
          3    characterize it quite that way. 
 
          4              But in our earlier land discussion where there 
 
          5    is a possible scenario of operations, I think that if 
 
          6    this was a proposal of shifting our operational strategy, 
 
          7    it probably has a -- it skews, although potentially on an 
 
          8    average annual basis, higher deliveries, it does create 
 
          9    many more zero allocation years for Water Service 
 
         10    Contractors than we would probably find acceptable and/or 
 
         11    probably a futility to our contractor base. 
 
         12              MR. HITCHINGS:  Well, let's -- let's go through 
 
         13    that, then.  So if we look at Figure 1.3A -- 
 
         14                (Document displayed on screen.) 
 
         15              MR. HITCHINGS:  And if we can scroll up on that 
 
         16    a little bit to see the whole -- 
 
         17                    (Scrolling up document.) 
 
         18              MR. HITCHINGS:  I'm sorry.  So you can see the 
 
         19    whole figure. 
 
         20                (Document displayed on screen.) 
 
         21              MR. HITCHINGS:  Correct. 
 
         22              So this compares CVP South-of-Delta allocations 
 
         23    in the Petitioners' modeling and MBK's modeling under the 
 
         24    No-Action Alternative; correct? 
 
         25              WITNESS MILLIGAN:  Yes.  This 1.3(a) is the 
 
                       California Reporting, LLC - (510) 224-4476 
                               www.CaliforniaReporting.com 











                                                                            34 
 
 
 
 
 
          1    comparison of No-Action alternatives. 
 
          2              MR. HITCHINGS:  Okay.  And so a dot on the 
 
          3    bottom line that's designated 0 percent indicates a year 
 
          4    in which the relevant modeling depicts a 0 percent 
 
          5    allocation to South-of-Delta contractors; correct? 
 
          6              WITNESS MILLIGAN:  Yes. 
 
          7              MR. HITCHINGS:  And in Figure 1.3A, there's 
 
          8    seven dots on the 0 percent allocation line, which 
 
          9    reflects MBK's modeling, and there's three blue dots -- 
 
         10    So there's seven red dots for MBK and three blue dots on 
 
         11    that line that reflect Petitioners' modeling; correct? 
 
         12              WITNESS MILLIGAN:  Yes. 
 
         13              MR. HITCHINGS:  And so for the No-Action 
 
         14    alternatives, there -- there are four years in which 
 
         15    Petitioners' modeling shows an allocation to CVP 
 
         16    South-of-Delta contractors when MBK shows a 0 percent 
 
         17    allocation to those contractors; correct? 
 
         18              WITNESS MILLIGAN:  Yes.  Or additional years, 
 
         19    yes. 
 
         20              MR. HITCHINGS:  And then if we could go to 
 
         21    Figure 1.3B. 
 
         22                (Document displayed on screen.) 
 
         23              MR. HITCHINGS:  And your understanding is, this 
 
         24    is the comparison with the Cal WaterFix in place; 
 
         25    correct? 
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          1              WITNESS MILLIGAN:  Yes.  We've got a 
 
          2    nomenclature that we -- the H3+ and Alt 4A for MBK. 
 
          3              MR. HITCHINGS:  And -- And in this instance, 
 
          4    there are six red dots on the 0 percent allocation line 
 
          5    that reflect MBK's modeling and two blue dots on that 
 
          6    line that reflect Petitioners' modeling; correct? 
 
          7              WITNESS MILLIGAN:  Yes. 
 
          8              MR. HITCHINGS:  So in this figure, for the Alt 
 
          9    4A, which is the Cal WaterFix scenario, again there's 
 
         10    four years in which Petitioners' modeling shows an 
 
         11    allocation of the CVP South-of-Delta contractors when 
 
         12    MBK's shows a 0 percent to those contractors; correct? 
 
         13    Four more years. 
 
         14              WITNESS MILLIGAN:  (Examining document.) 
 
         15              I believe that's the case, although there -- 
 
         16    it's hard to say, because there's one dot there that's a 
 
         17    little blurry so I can't tell if it's two dots very close 
 
         18    together or one.  There may be five there but . . . 
 
         19              MR. HITCHINGS:  Okay.  Fair enough. 
 
         20              So referring back to 1.3(a). 
 
         21              WITNESS MILLIGAN:  Yes. 
 
         22                (Document displayed on screen.) 
 
         23              MR. HITCHINGS:  For the No-Action alternatives, 
 
         24    in the four years in which Petitioners' modeling shows an 
 
         25    allocation to CVP South-of-Delta contractors while MBK -- 
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          1    while their modeling does not, do you know in how many of 
 
          2    those four years any of the CVP's upstream reservoirs are 
 
          3    drawn down to their minimum model level? 
 
          4              WITNESS MILLIGAN:  I'd have to cross -- 
 
          5    cross-check those.  The -- There are -- Some of those are 
 
          6    fairly low years because the way in which this was kind 
 
          7    of set up was, these are inflow forecasts which probably 
 
          8    coincide with some pretty low storage levels as well, 
 
          9    so -- and we don't have a chart that shows that. 
 
         10              MR. HITCHINGS:  Do you know sitting here today 
 
         11    whether even in any of those years, the CVP's upstream 
 
         12    reservoirs were drawn down to their minimum water level? 
 
         13              WITNESS MILLIGAN:  It would not surprise me. 
 
         14    CalSim as it's currently configured does tend to do that 
 
         15    and -- so -- But I don't know for sure.  I'd have to get 
 
         16    it out and line it up specifically and identify which 
 
         17    years these actually are and cross-reference that. 
 
         18              MR. HITCHINGS:  Okay.  So let's assume that in 
 
         19    any of those four years, one or more of the CVP's 
 
         20    reservoirs would be drawn down to the lowest level CalSim 
 
         21    can model. 
 
         22              Do you believe it's appropriate, in your 
 
         23    opinion, to allocate water to the CVP South-of-Delta 
 
         24    contractors in those years? 
 
         25         A.  If -- Again, this is a modeling question. 
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          1    Again, CalSim is a comparative tool.  I think we're 
 
          2    talking about something that's outside the realm of that. 
 
          3             If we had a real-life situation where reservoirs 
 
          4    were drawn down to near dead pool, or very low levels, 
 
          5    that we'd have to look very hard at what the allocations 
 
          6    are and see if that is -- if those allocations are 
 
          7    appropriate given those storage levels. 
 
          8             There may be idiosyncrasies about distribution 
 
          9    of hydrology in a particular year that may make it -- 
 
         10    make some sense to make some water available, in a year 
 
         11    where one reservoir may be very low. 
 
         12             But that's the real-life situation and not 
 
         13    necessarily the modeling.  But CalSim does tend to drive 
 
         14    the reservoirs down further. 
 
         15             I think that my critique of -- the take-away 
 
         16    from this data is not so much the number of zeros but 
 
         17    the -- the fact that it takes the reservoirs down lower. 
 
         18             It seems to me that there's a strategy here 
 
         19    which, although be it possible and not precluded given 
 
         20    our current policies and regulations, that somewhat 
 
         21    shifts the philosophy that pushing, being very aggressive 
 
         22    to bank higher allocations, even though you may end up 
 
         23    with overall lower allocations in a number of these 
 
         24    years, it's not just the dots line on the zeros but also 
 
         25    the pattern within, let's say, when the inflows are below 
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          1    7,000 -- 7,000 thousand-acre-feet, that it seems 
 
          2    consistently lower and I think that's a product, is a 
 
          3    carryover, of being more aggressive than other parts of 
 
          4    the operation within the CalSim simulation. 
 
          5             So it's more than just the zero allocations. 
 
          6    But I think that that does highlight a little bit of some 
 
          7    aggressiveness in this particular presentation of how the 
 
          8    CVP could be operated, both in the No-Action case, then 
 
          9    it seems to highlight some other concerns in a -- with 
 
         10    California WaterFix in place. 
 
         11              MR. HITCHINGS:  The point is, Mr. Milligan, in 
 
         12    some of those years where there are allocations to 
 
         13    South-of-Delta contractors, under the Petitioners' 
 
         14    modeling -- as opposed to years where MBK's modeling does 
 
         15    not provide for allocations to those contractors, 
 
         16    Petitioners' modeling actually did draw the reservoirs 
 
         17    down to their minimum model level; isn't it correct? 
 
         18              WITNESS MILLIGAN:  I think both -- both did. 
 
         19    And there could possibly be a few of these years, if 
 
         20    we're -- Again, unless we're talking about looking at the 
 
         21    specifics of a year, this may be allocations that are the 
 
         22    product of carryover storage in San Luis that are 
 
         23    independent of where Folsom or Shasta storages may be 
 
         24    going in a particular year. 
 
         25              MR. HITCHINGS:  But you don't know that, 
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          1    sitting here today, whether that's the case; correct? 
 
          2              WITNESS MILLIGAN:  I think -- No, I don't. 
 
          3              MR. HITCHINGS:  Okay.  I'd like to -- 
 
          4              WITNESS MILLIGAN:  I'd like to be able to 
 
          5    say -- 
 
          6              MR. HITCHINGS:  -- move on to -- 
 
          7              WITNESS MILLIGAN:  -- that it's pulling on the 
 
          8    reservoirs to make allocations South-of-Delta. 
 
          9              MR. HITCHINGS:  Okay.  Let's move on to your 
 
         10    health and safety pumping levels in your testimony. 
 
         11              If we could move to Page 4, and it's the last 
 
         12    paragraph, first sentence. 
 
         13              And if you could just take a moment to read 
 
         14    that -- that section. 
 
         15              WITNESS MILLIGAN:  I'm sorry.  I went in the 
 
         16    wrong direction. 
 
         17              Page 4? 
 
         18              MR. HITCHINGS:  Yes. 
 
         19              WITNESS MILLIGAN:  What's the paragraph? 
 
         20              MR. HITCHINGS:  Page 4, last full paragraph, is 
 
         21    a sentence -- There's a number of highlighted sentences 
 
         22    there and a couple questions on the first sentence. 
 
         23              WITNESS MILLIGAN:  Okay.  Yes, I see this. 
 
         24              MR. HITCHINGS:  Okay.  So in that first 
 
         25    sentence, are you asserting that providing water for 
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          1    refuges is for public health and safety purposes? 
 
          2              WITNESS MILLIGAN:  We -- During the drought, we 
 
          3    actually have had some discussion along these lines, and 
 
          4    given the potential for fish -- excuse me -- bird kills 
 
          5    and the dire conditions for water foul, that some water 
 
          6    for refuges in very low conditions would, in fact, be a 
 
          7    public health and safety concern. 
 
          8              MR. HITCHINGS:  And then how much of that 1500 
 
          9    cfs minimum is periodically used for refuge supplies 
 
         10    under those conditions when pumping is reduced to meet 
 
         11    minimum health and safety needs? 
 
         12              WITNESS MILLIGAN:  I would say, depending on 
 
         13    the time of the year, and . . . but typically that might 
 
         14    be more of a fall or a winter type operation, not so much 
 
         15    in the -- Most likely, a fall is a -- would relate 
 
         16    potentially to a health and safety concern but typically 
 
         17    not a summertime operation. 
 
         18              So where we have run into the 1500 cfs in the 
 
         19    past, in many times talking about minimum health and 
 
         20    safety level pumping, has been in the spring and summer 
 
         21    period. 
 
         22              MR. HITCHINGS:  Let's look at your second 
 
         23    sentence there, and that says (reading): 
 
         24              "An operation that assumes a minimum pumping of 
 
         25         300 cubic feet per second from Jones . . . for an 
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          1         extended period of time is impractical and not 
 
          2         consistent with safe operation . . .  As such, 
 
          3         Reclamation would not operate the CVP in a manner 
 
          4         that would require the pumping levels depicted in 
 
          5         MBK's modeling." 
 
          6              Reclamation did, in fact, operate the Jones 
 
          7    Pumping Plant in 2014 and '15 at the pumping levels 
 
          8    depicted in MBK's modeling; isn't that correct? 
 
          9              WITNESS MILLIGAN:  I -- It appears to me that 
 
         10    the level of minimal cycling and pumping that would be 
 
         11    required was much more often in the MBK modeling. 
 
         12              MR. HITCHINGS:  No.  But just for 2014 and '15, 
 
         13    Reclamation did operate Jones in the way that it's 
 
         14    depicted in MBK's modeling; is that correct. 
 
         15              WITNESS MILLIGAN:  My point isn't the pumping 
 
         16    level. 
 
         17              Yes, there were periods of time where we did 
 
         18    have to pump at that level, but the amount or the 
 
         19    occurrences of that were far less than what we would 
 
         20    typically think.  We'd only be in the most extreme 
 
         21    circumstances, like '14 and '15, where that may be the 
 
         22    last resort operation.  And my observation of the MBK 
 
         23    modeling is that's occurring more often, so . . . 
 
         24              Although, as a snapshot within CalSim, is that 
 
         25    an occurrence that we saw in those particular years?  The 
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          1    answer's yes.  But we're seeing it far more often than we 
 
          2    think would be appropriate in the overall MBK model, and 
 
          3    that's -- 
 
          4              MR. HITCHINGS:  Well, let me ask -- 
 
          5              WITNESS MILLIGAN:  -- the point of our -- 
 
          6              MR. HITCHINGS:  -- this: 
 
          7              Would Reclamation bring Shasta or Folsom down 
 
          8    to dead pool levels or below the NIMS Biological Opinion 
 
          9    RPA levels to support Jones pumping above 300 cfs? 
 
         10              Biological Opinion:  We would -- That is a very 
 
         11    general question. 
 
         12              Under certain circumstances, yes, we would.  We 
 
         13    would work with NOAA fisheries.  And, frankly, if it was 
 
         14    a controlling feature within the Fish and Wildlife 
 
         15    Service, the Biological Opinion, we do have processes in 
 
         16    place that, if this is a question of public health and 
 
         17    safety, that we would analyze that and find it's the 
 
         18    least risky operation from a fisheries standpoint to be 
 
         19    able to carry that off -- 
 
         20              MR. HITCHINGS:  And that would -- 
 
         21              CO-HEARING OFFICER DODUC:  -- but we would 
 
         22    certainly consider it. 
 
         23              MR. HITCHINGS:  That would require you to go 
 
         24    through a consultation process and potentially a 
 
         25    Temporary Urgency Change Petition process? 
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          1              WITNESS MILLIGAN:  Well, as it relates to -- As 
 
          2    it relates to the Biological Opinions, we probably would 
 
          3    enter into some form of consultation.  I don't know if it 
 
          4    would be formal or not. 
 
          5              But given the urgency of the situation, we 
 
          6    would probably be actively speaking with the fishery 
 
          7    biologists and the -- the ESA folks within both NOAA 
 
          8    fisheries and Fish and Wildlife Service and probably 
 
          9    reaching out to State Fish and Wildlife as well about the 
 
         10    circumstances and see what our options are. 
 
         11              But we would -- That would be a very -- Because 
 
         12    it's a public health and safety concern, we'd be acting 
 
         13    fairly quickly. 
 
         14              Now, we'd also have to evaluate the situation 
 
         15    as it was to see if a Temporary Urgency Change Petition 
 
         16    was necessary in that circumstance.  Not knowing all the 
 
         17    specifics, it would be very difficult to know. 
 
         18              MR. HITCHINGS:  Well, let's go to Page 9 of 
 
         19    your testimony, first paragraph. 
 
         20                (Document displayed on screen.) 
 
         21              MR. HITCHINGS:  And if you'd just take a moment 
 
         22    to read that. 
 
         23              WITNESS MILLIGAN:  (Examining document.) 
 
         24              Yes, I see that. 
 
         25              MR. HITCHINGS:  So according to this testimony, 
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          1    Petitioners exercise their judgment within the modeling 
 
          2    to set the minimum pumping at Jones and Banks during 
 
          3    extreme conditions as part of their modeling for the 
 
          4    Cal~WaterFix Project; correct? 
 
          5              WITNESS MILLIGAN:  Yes. 
 
          6              MR. HITCHINGS:  And, conversely, MBK exercised 
 
          7    their judgment on this modeling assumption for their 
 
          8    modeling for the Project; isn't that correct? 
 
          9              WITNESS MILLIGAN:  Yes, they did. 
 
         10              MR. HITCHINGS:  Because, as you state, it's not 
 
         11    a hard constraint within CalSim; correct? 
 
         12              WITNESS MILLIGAN:  It is obviously something 
 
         13    you can change within CalSim.  So, obviously, a modeler 
 
         14    has -- can go into the code and modify the code to 
 
         15    manipulate this input. 
 
         16              MR. HITCHINGS:  So do you know whether MBK's 
 
         17    modeling results with regard to the Cal WaterFix 
 
         18    Projects' potential effects on upstream storage would be 
 
         19    different if their modeling had used the same minimum 
 
         20    pumping levels at Jones and Banks as the Petitioners' 
 
         21    modeling did? 
 
         22              MS. AUFDEMBERGE:  I'm going to object to this 
 
         23    question. 
 
         24              We're getting further into the realm of 
 
         25    modeling and Ron is -- has used modeling results to 
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          1    discuss operations, but he is not here today as a 
 
          2    modeling expert.  We have modeling experts in the next 
 
          3    upcoming panels. 
 
          4              CO-HEARING OFFICER DODUC:  Mr. Hitchings. 
 
          5              MR. HITCHINGS:  I am asking ask him whether he 
 
          6    knows that, and he has referred to the modeling results 
 
          7    within his rebuttal testimony and this question's 
 
          8    directly relevant to that. 
 
          9              CO-HEARING OFFICER DODUC:  Okay.  Mr. Milligan, 
 
         10    please. 
 
         11              Mr. Bezerra. 
 
         12              MR. BEZERRA:  I just want to anticipate 
 
         13    possible further objections along this line. 
 
         14              Mr. Milligan's testimony is all about 
 
         15    critiquing MBK's modeling and presents extensive modeling 
 
         16    results. 
 
         17              CO-HEARING OFFICER DODUC:  Thank you. 
 
         18              Mr. Milligan, please answer. 
 
         19              WITNESS MILLIGAN:  As I understand the 
 
         20    question, if MBK had used the same assumptions related to 
 
         21    health and safety export levels, would that have changed 
 
         22    the upstream storage levels in -- in their modeling 
 
         23    results? 
 
         24              MR. HITCHINGS:  Correct. 
 
         25              WITNESS MILLIGAN:  And the answer is, no, I 
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          1    haven't seen those results so I don't know if that's -- 
 
          2    if that is -- and I'm not asserting that it wouldn't or 
 
          3    would be different.  I just don't know what it is. 
 
          4              But I am concerned that the assumption that MBK 
 
          5    has used here would create a circumstance that we don't 
 
          6    think would be supportable, and we want to avoid that 
 
          7    type of operations for health and safety, particularly as 
 
          8    it relates to Jones Pumping Plant. 
 
          9              MR. HITCHINGS:  Okay.  Thank you. 
 
         10              I think that's all the cross that I have at 
 
         11    this point.  Thank you. 
 
         12              CO-HEARING OFFICER DODUC:  Thank you, 
 
         13    Mr. Hitchings. 
 
         14              And as Mr. Bezerra's coming up, let me handle a 
 
         15    couple of housekeeping issues. 
 
         16              Miss Aufdemberge told us this morning that 
 
         17    Mr. Milligan would not be available after 1 o'clock. 
 
         18              MS. AUFDEMBERGE:  Correct. 
 
         19              CO-HEARING OFFICER DODUC:  In the future, I 
 
         20    would like prior -- at least the day before being 
 
         21    informed of that for the purpose of everyone else who's 
 
         22    planning to conduct cross-examination of Mr. Milligan. 
 
         23              Secondly, I will expect, then, Mr. Mizell, that 
 
         24    your next three witnesses, Bryan, Owen and Preese, will 
 
         25    be available immediately this afternoon so that there is 
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          1    no gap this the hearing. 
 
          2              Is that correct? 
 
          3              MR. MIZELL:  That's correct. 
 
          4              CO-HEARING OFFICER DODUC:  And Mr. Mizell has 
 
          5    concurred. 
 
          6              And, finally, for the court reporter, as well 
 
          7    as everyone's sake, given this change in Mr. Milligan's 
 
          8    scheduling, we will then take our break at 11 o'clock and 
 
          9    not take our lunch break until 1 o'clock. 
 
         10              THE REPORTER:  (Nodding head.) 
 
         11              CO-HEARING OFFICER DODUC:  All right. 
 
         12              Mr. Bezerra. 
 
         13              And, Mr. Hitchings, you did -- wherever you 
 
         14    are -- a very good job at estimating your time.  Thank 
 
         15    you very much. 
 
         16              MR. HITCHINGS:  Thank you. 
 
         17                      CROSS-EXAMINATION BY 
 
         18              MR. BEZERRA:  I think you -- Good morning, 
 
         19    Mr. Milligan.  My name's Ryan Bezerra.  I'm attorney for 
 
         20    Protestants City of Folsom, City of Roseville, San Juan 
 
         21    Water District and Sacramento Suburban Water District in 
 
         22    this hearing. 
 
         23              WITNESS MILLIGAN:  Good morning. 
 
         24              MR. BEZERRA:  I'd like to start off: 
 
         25              First of all, your testimony generally is a 
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          1    critique of MBK's modeling testimony; correct? 
 
          2              WITNESS MILLIGAN:  I would say it's maybe a 
 
          3    critique or at least comments on some of the assumptions 
 
          4    within that modeling. 
 
          5              MR. BEZERRA:  Okay.  Thank you. 
 
          6              Could we please pull up SVWU-107? 
 
          7                (Document displayed on screen.) 
 
          8              MR. BEZERRA:  And in particular Page 28. 
 
          9                (Document displayed on screen.) 
 
         10              MR. BEZERRA:  Thank you. 
 
         11              And could we scroll down a little so we can 
 
         12    pick up all of Table 3 there. 
 
         13                    (Scrolling up document.) 
 
         14              MR. BEZERRA:  Thank you. 
 
         15              Okay.  Mr. Milligan, do you see the table 
 
         16    labeled "Average Annual Change in CVP Delivery by Water 
 
         17    Year Type DWR/USBR BA Alternative 4A versus" -- excuse 
 
         18    me -- "minus DWR/USBR BA NNA"? 
 
         19              WITNESS MILLIGAN:  I see the table but please 
 
         20    don't ask me to read it. 
 
         21              MR. BEZERRA:  Understood. 
 
         22              If we could blow that up a little. 
 
         23                 (Document on screen enlarged.) 
 
         24              WITNESS MILLIGAN:  Thank you. 
 
         25              MR. BEZERRA:  Mr. Milligan, does this -- 
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          1    does -- You see the section on the table labeled "South 
 
          2    of Delta"? 
 
          3              WITNESS MILLIGAN:  Yes, I do. 
 
          4              MR. BEZERRA:  And do you see the column "Ag 
 
          5    Service"? 
 
          6              WITNESS MILLIGAN:  Yes. 
 
          7              MR. BEZERRA:  And do you see that, in "All 
 
          8    Years," there's a minus 13 representing minus 13,000 
 
          9    acre-feet? 
 
         10              WITNESS MILLIGAN:  I see the -- the row that's 
 
         11    labeled "All Years" and that number, minus 13. 
 
         12              MR. BEZERRA:  Does -- Is it your understanding 
 
         13    that Petitioners' modeling shows that the average of all 
 
         14    years CVP South of Delta Ag Service Contractors would 
 
         15    receive an average of minus 13,000 acre-feet with the 
 
         16    proposed action versus the No-Action Alternative? 
 
         17              WITNESS MILLIGAN:  If . . .  Again, to clarify: 
 
         18              That is what the modeling is showing if there 
 
         19    is no changes to any of the number of criteria and 
 
         20    sharing between the CVP and the State Water Project, for 
 
         21    example, according to the Operating Agreement or 
 
         22    otherwise, that it would be less water for the CVP South 
 
         23    of Delta. 
 
         24              MR. BEZERRA:  And that is -- This minus 13 
 
         25    acre-feet as an annual average, is that consistent with 
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          1    your understanding of what Petitioners' model show would 
 
          2    be the effect on South-of-Delta CVP ag deliveries as a 
 
          3    result of the implementation of California WaterFix? 
 
          4              WITNESS MILLIGAN:  Again, without any 
 
          5    additional negotiations about how the two Projects would 
 
          6    share the available water South of Delta, this is -- this 
 
          7    is a number I think is consistent with other modeling 
 
          8    that's been done to -- to evaluate effects, yes. 
 
          9              MR. BEZERRA:  And so you are the Operator of 
 
         10    the CVP currently; correct? 
 
         11              WITNESS MILLIGAN:  Yes. 
 
         12              MR. BEZERRA:  So in that -- 
 
         13              WITNESS MILLIGAN:  Operations Manager for 
 
         14    the -- 
 
         15              MR. BEZERRA:  I'm sorry? 
 
         16              WITNESS MILLIGAN:  I'm Operations Manager for 
 
         17    the operations office. 
 
         18              MR. BEZERRA:  Okay.  Thank you very much.  I 
 
         19    appreciate that. 
 
         20              So, in that role, you expect that the CVP and 
 
         21    the SWP will be negotiating alternative operating 
 
         22    arrangements with California WaterFix that are different 
 
         23    than what is assumed in the modeling presented in this 
 
         24    hearing? 
 
         25              WITNESS MILLIGAN:  I think in terms of sharing 
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          1    available supplies that would be diverted in the Delta, 
 
          2    yes. 
 
          3              MR. BEZERRA:  So just to confirm:  You do 
 
          4    expect that the CVP and the SWP will be negotiating 
 
          5    different operating arrangements for California WaterFix 
 
          6    than have been presented in the modeling in this hearing. 
 
          7              WITNESS MILLIGAN:  I think that what's been 
 
          8    presented in this hearing has been not to be specific 
 
          9    about the split of water between the two Projects at 
 
         10    South of Delta, that that still needs to come. 
 
         11              And this particular modeling is saying, well, 
 
         12    setting that aside, what has been done has -- would 
 
         13    suggest that you have less water for the CVP.  And it's 
 
         14    my expectation that Reclamation -- that some of the water 
 
         15    that's being currently shown, just like the companion 
 
         16    chart for the State Water Project, shows additional water 
 
         17    that you're getting -- you see a plus here -- that we 
 
         18    would find a way to share that water, to be able to 
 
         19    identify the minus -- to take care of this minus. 
 
         20              Now, CVP does have a benefit in the dry year, 
 
         21    if you looked at that row.  But my expectation is, we 
 
         22    would see slightly different sharing of the available 
 
         23    water in the Delta. 
 
         24              MR. BEZERRA:  So, just again, it's a yes-or-no 
 
         25    question. 
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          1              As the Operator of the CVP, do you expect that 
 
          2    the CVP and the State Water Project will negotiate 
 
          3    different operating criteria for California WaterFix than 
 
          4    has been presented in the modeling for this hearing? 
 
          5              MS. AUFDEMBERGE:  I'm going to object if he's 
 
          6    going to ask that again.  Not only is it asked and 
 
          7    answered, but the -- I think there's a confusion on his 
 
          8    definition of "operating criteria." 
 
          9              CO-HEARING OFFICER DODUC:  Mr. Bezerra, your 
 
         10    definition of "operating criteria"? 
 
         11              MR. BEZERRA:  It would be whatever Mr. Milligan 
 
         12    indicates the CVP and SWP will be negotiating in the 
 
         13    future. 
 
         14              CO-HEARING OFFICER DODUC:  It's an important 
 
         15    point. 
 
         16              Mr. Milligan, please answer. 
 
         17              WITNESS MILLIGAN:  I guess as the Operations 
 
         18    Manager, this really has not been my functional tasks. 
 
         19              My task would be to operate the Project, and 
 
         20    I'm not in a position to be dictating the terms between 
 
         21    Reclamation and the Department of Water Resources as to 
 
         22    how they're going to operate. 
 
         23              So I will say again, this is my understanding, 
 
         24    is that this modeling, as currently presented, would show 
 
         25    slightly less water for the CVP, particularly South of 
 
                       California Reporting, LLC - (510) 224-4476 
                               www.CaliforniaReporting.com 











                                                                            53 
 
 
 
 
 
          1    Delta, but that has also coincided with an increase of 
 
          2    supplies for the State Water Project. 
 
          3              And it had been my understanding and has been 
 
          4    my testimony, particularly when myself and Mr. Leahigh 
 
          5    testified, that we collectively made our presentations 
 
          6    about the total amount of water between the two Projects 
 
          7    be made available. 
 
          8              MR. BEZERRA:  Okay.  Thank you again. 
 
          9              But you are here to testify as the CVP Operator 
 
         10    to critique MBK's modeling of how the CVP would operate 
 
         11    with California WaterFix; correct? 
 
         12              WITNESS MILLIGAN:  Yes. 
 
         13              MR. BEZERRA:  Thank you. 
 
         14              Now, in answering Mr. -- similar questions of 
 
         15    Mr. Hitchings, you said there's a lot of work to be done 
 
         16    to determine how the CVP and the State Water Project 
 
         17    would work to share water with California WaterFix in 
 
         18    place; correct? 
 
         19              WITNESS MILLIGAN:  That's my -- That's my 
 
         20    observation, yes. 
 
         21              MR. BEZERRA:  What work do the CVP and the SWP 
 
         22    have to do to determine how to share water with 
 
         23    California WaterFix in place? 
 
         24              WITNESS MILLIGAN:  Well, one would be to 
 
         25    evaluate, as this process goes further, as to what the 
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          1    final set of operating criteria would be with regard to 
 
          2    exactly how the protections would be laid out. 
 
          3              MR. BEZERRA:  No.  Can . . . 
 
          4              MS. AUFDEMBERGE:  Objection. 
 
          5              MR. BEZERRA:  The witness isn't answering the 
 
          6    question. 
 
          7              CO-HEARING OFFICER DODUC:  One at a time. 
 
          8              Miss Aufdemberge? 
 
          9              MS. AUFDEMBERGE:  I have an objection to this 
 
         10    line of questioning:  It's beyond the scope of his 
 
         11    rebuttal testimony. 
 
         12              CO-HEARING OFFICER DODUC:  Mr. Bezerra. 
 
         13              MR. BEZERRA:  I don't believe it's beyond the 
 
         14    scope of his rebuttal testimony.  His entire rebuttal 
 
         15    testimony is a critique of how MBK depicted the Projects 
 
         16    would operate with California WaterFix in place. 
 
         17              So if he has some lack of understanding as to 
 
         18    that, we are -- should be able to answer -- excuse me -- 
 
         19    ask questions to determine how -- what needs to be done 
 
         20    so we can understand how the Projects would operate. 
 
         21              CO-HEARING OFFICER DODUC:  Mr. Mizell. 
 
         22              MR. MIZELL:  I'm going to join in 
 
         23    Miss Aufdemberge's objection. 
 
         24              What Mr. Bezerra is seeking is to predetermine 
 
         25    negotiations that have yet to occur, and Mr. Milligan has 
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          1    not testified to what those negotiations would consist 
 
          2    of, nor what the result would be. 
 
          3              MS. AUFDEMBERGE:  I -- Can I add? 
 
          4              CO-HEARING OFFICER DODUC:  Miss Aufdemberge. 
 
          5              MS. AUFDEMBERGE:  His critique does not go to 
 
          6    how the model's aggregated, the supplies available 
 
          7    through the Cal WaterFix, but his critique goes to the 
 
          8    aggressive operational philosophy used to show an impact 
 
          9    to storage. 
 
         10              CO-HEARING OFFICER DODUC:  It's a fine point 
 
         11    but, Mr. Bezerra, I will allow you to seek as long as you 
 
         12    walk that fine line. 
 
         13              MR. BEZERRA:  I'll attempt to find that line. 
 
         14              So I know I asked Mr. Milligan an open-ended 
 
         15    question that was interrupted by counsel, so I'd like to 
 
         16    just repeat the question. 
 
         17              Mr. Milligan, you testified in response to 
 
         18    Mr. Hitchings that there's a lot of work to be done 
 
         19    between the CVP and the SWP to allocate water with 
 
         20    California WaterFix in place. 
 
         21              What work needs to be done between the two 
 
         22    Projects? 
 
         23              WITNESS MILLIGAN:  Well, there's quite a bit of 
 
         24    work to be done.  I think that's been identified and 
 
         25    discussed in general. 
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          1              But part of that will depend on, as we get into 
 
          2    specifics as to the protections for the -- specific 
 
          3    protections that are going to be needed, particularly as 
 
          4    it relates to the Delta. 
 
          5              I think particularly of interest is, how do we 
 
          6    share the amount of water that will be available for 
 
          7    export in the Delta that's currently being shown in 
 
          8    aggregate between the two Projects, and how will that be 
 
          9    shared? 
 
         10              I think that's the primary aspect of this, not 
 
         11    how -- what our operational philosophies will be. 
 
         12              MR. BEZERRA:  Okay.  If we could please pull up 
 
         13    Exhibit BKS-53. 
 
         14                (Document displayed on screen.) 
 
         15              MR. BEZERRA:  And, Mr. Milligan, this exhibit 
 
         16    is excerpts of the July 2016 Biological Assessment for 
 
         17    California WaterFix that I believe the Bureau of 
 
         18    Reclamation produced.  It is generally Staff Exhibit 
 
         19    SWRCB-104.  This is just a small excerpt -- These are 
 
         20    excerpts from the description of the proposed action. 
 
         21              Are you familiar with the July 2016 Biological 
 
         22    Assessment for California WaterFix? 
 
         23              WITNESS MILLIGAN:  Not intimately, but I have 
 
         24    reviewed sections of it. 
 
         25              MR. BEZERRA:  Okay.  Could we please scroll 
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          1    down to Page -- the third page of this. 
 
          2                (Document displayed on screen.) 
 
          3              MR. BEZERRA:  And the highlighted section 
 
          4    discusses spring outflow criteria for California 
 
          5    WaterFix; correct? 
 
          6              WITNESS MILLIGAN:  (Examining document.) 
 
          7              MR. BEZERRA:  And I have to apologize.  I have 
 
          8    copies of this that I could provide you if that would be 
 
          9    more -- easier. 
 
         10              WITNESS MILLIGAN:  Well, that could be easier. 
 
         11              All I could say is, it does seem to be 
 
         12    discussing longfin smelt and spring outflow associated 
 
         13    with habitat for longfin. 
 
         14              MR. BEZERRA:  I'll give you a copy.  That'll 
 
         15    make everybody's life easier. 
 
         16                    (Document distributed.) 
 
         17              WITNESS MILLIGAN:  Thank you. 
 
         18              MR. BEZERRA:  Would the Board and counsel 
 
         19    appreciate copies as well? 
 
         20                    (Document distributed.) 
 
         21              MR. BEZERRA:  Okay.  Mr. Milligan, let me point 
 
         22    you to sentence that's in the highlighted section that 
 
         23    begins, "To avoid." 
 
         24              And it reads (reading): 
 
         25              "To avoid a reduction in overall abundance for 
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          1         longfin smelt, the PA" -- proposed action -- 
 
          2         "includes spring outflow criteria, which are 
 
          3         intended to be provided by appropriate beneficiaries 
 
          4         through the acquisition of water from willing 
 
          5         sellers." 
 
          6              WITNESS MILLIGAN:  Yes, I do see that.  I 
 
          7    appreciate the hard copy. 
 
          8              MR. BEZERRA:  I try. 
 
          9              Mr. Milligan, are you aware of any agreements 
 
         10    between Reclamation and any willing sellers to contribute 
 
         11    water to spring outflow criteria that may be required as 
 
         12    part of the approvals of California WaterFix? 
 
         13              WITNESS MILLIGAN:  No, I'm not. 
 
         14              MR. BEZERRA:  Okay.  Are you aware of any 
 
         15    discussions to obtain that water from willing sellers? 
 
         16              WITNESS MILLIGAN:  Currently, no. 
 
         17              MR. BEZERRA:  Okay.  Thank you. 
 
         18              Let me point you to the next section in the 
 
         19    next sentence, which reads (reading): 
 
         20              "If sufficient water cannot be acquired for 
 
         21         this purpose, the spring outflow criteria will be 
 
         22         accomplished through operations of the CVP/SWP to 
 
         23         the extent an obligation is imposed on either the 
 
         24         SWP or CVP under federal or applicable state law." 
 
         25              To the best of your knowledge, have the CVP and 
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          1    SWP determined how they will bear responsibility for 
 
          2    these spring outflow criteria as part of California 
 
          3    WaterFix? 
 
          4              WITNESS MILLIGAN:  No.  I think it would 
 
          5    probably depend on the extent of an obligation imposed by 
 
          6    Federal or State law. 
 
          7              MR. BEZERRA:  And so this is a matter that the 
 
          8    CVP and SWP will need to determine in the future in 
 
          9    relation to California WaterFix? 
 
         10              WITNESS MILLIGAN:  It would appear. 
 
         11              MR. BEZERRA:  As part of that sentence, it says 
 
         12    that these spring outflow criteria will be accomplished 
 
         13    in the operations of the CVP/SWP. 
 
         14              As the CVP Operator, how might that be 
 
         15    accomplished? 
 
         16              MS. AUFDEMBERGE:  Objection:  This is way 
 
         17    beyond the scope. 
 
         18              CO-HEARING OFFICER DODUC:  To the best of your 
 
         19    ability, Mr. Milligan. 
 
         20              And if you don't know, then just say so. 
 
         21              WITNESS MILLIGAN:  Well, how we would do that, 
 
         22    I am not sure.  But it would probably be a combination of 
 
         23    increased storage release and/or reduced exports at a 
 
         24    particular time. 
 
         25              My understanding of this action is to have 
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          1    spring outflows, and to augment spring outflows is 
 
          2    usually one of those two things. 
 
          3              MR. BEZERRA:  Thank you. 
 
          4              And by "storage releases," you mean storage 
 
          5    releases from any CVP Reservoir? 
 
          6              WITNESS MILLIGAN:  Well, I would assume a CVP 
 
          7    Reservoir that could provide Delta outflow, Net Delta 
 
          8    Outflow. 
 
          9              MR. BEZERRA:  And what CVP Reservoirs could 
 
         10    provide Net Delta Outflow? 
 
         11              WITNESS MILLIGAN:  Well, typically -- A typical 
 
         12    operation, we're probably talking about released storage 
 
         13    from Shasta or Folsom.  But in theory, water imported 
 
         14    from the Trinity Basin could do that. 
 
         15              It is possible that water released at New 
 
         16    Melones could contribute to that.  And it is conceivable 
 
         17    even water released from Millerton during a time when we 
 
         18    had the connectivity to the San Joaquin River could also 
 
         19    in theory do that. 
 
         20              CO-HEARING OFFICER DODUC:  In other words, 
 
         21    highly speculative at this point. 
 
         22              WITNESS MILLIGAN:  If someone were to press 
 
         23    where it would come from, it would probably be at Shasta 
 
         24    or Folsom, but it is possible to operate in a way could 
 
         25    make that possible. 
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          1              But, again, the other option is to reduce 
 
          2    exports at a particular time. 
 
          3              MR. BEZERRA:  And the two Projects would have 
 
          4    to determine how this would be accomplished before 
 
          5    California WaterFix could begin operation; correct? 
 
          6              MS. AUFDEMBERGE:  I'm going to renew my 
 
          7    objection: 
 
          8              This is beyond the scope of Mr. Milligan's 
 
          9    testimony.  This goes into Part 2 issues of mitigation 
 
         10    for fish impacts. 
 
         11              I . . .  That's my objection. 
 
         12              CO-HEARING OFFICER DODUC:  I am interpreting 
 
         13    Mr. Bezerra's questioning as it applies to operation in 
 
         14    regards to what is before us, so in that aspect, your 
 
         15    objection is overruled and Mr. Milligan will answer to 
 
         16    the best of his ability. 
 
         17              Obviously, your objections earlier about 
 
         18    speculating as to the potential outcome of these 
 
         19    negotiations between the Projects are things Mr. Milligan 
 
         20    cannot answer and will not be able to answer. 
 
         21              MR. BEZERRA:  Understood. 
 
         22              So the question was:  The Projects will need to 
 
         23    determine how to comply with any spring outflow criteria 
 
         24    in the future before California WaterFix begins 
 
         25    operations; correct? 
 
                       California Reporting, LLC - (510) 224-4476 
                               www.CaliforniaReporting.com 











                                                                            62 
 
 
 
 
 
          1              WITNESS MILLIGAN:  I would assume that all the 
 
          2    criteria that may be part of what comes out of the 
 
          3    Biological Opinions, of which this may be a subcomponent 
 
          4    of, we would have to understand how the Projects would 
 
          5    operate in order to deal with that. 
 
          6              And that's a generic answer, and I don't know 
 
          7    how to answer it in much more detail, because we don't 
 
          8    know specifically to what extent it may -- the size of an 
 
          9    action and/or if that would be something that may be more 
 
         10    geared to one of the Projects or the other specifically. 
 
         11              MR. BEZERRA:  Thank you. 
 
         12              So, beginning a new line of questioning. 
 
         13              If we could pull up Mr. Milligan's testimony, 
 
         14    Exhibit -- 
 
         15              CO-HEARING OFFICER DODUC:  And that reminds me, 
 
         16    Mr. Bezerra. 
 
         17              MR. BEZERRA:  Yes? 
 
         18              CO-HEARING OFFICER DODUC:  You did not give us 
 
         19    an outline. 
 
         20              MR. BEZERRA:  Oh, I apologize, yes. 
 
         21              So we've just dealt with the first part, which 
 
         22    were to deal with some issues that were opened by 
 
         23    Mr. Hitchings' cross-examination about the assumptions 
 
         24    that went into Mr. Milligan's critique of MBK's modeling. 
 
         25              I now want to ask him about some of his 
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          1    statements regarding how the CVP operates. 
 
          2              And then . . . I want to ask him about . . . 
 
          3              I think that -- that covers it. 
 
          4              CO-HEARING OFFICER DODUC:  All right. 
 
          5              MR. BEZERRA:  There are a couple different 
 
          6    subtraits of that category. 
 
          7              So if we could pull this Exhibit DOI-36, 
 
          8    please. 
 
          9                (Document displayed on screen.) 
 
         10              MR. BEZERRAF:  Okay.  Thank you. 
 
         11              And on that Page 1, if we could scroll down to 
 
         12    the heading "Operational Philosophy." 
 
         13                   (Scrolling down document.) 
 
         14              MR. BEZERRA:  Mr. Milligan, do you see that 
 
         15    first sentence under the heading (reading): 
 
         16              "The CVP was developed, in part, to improve 
 
         17         water supply reliability and subsequently drought 
 
         18         relieve." 
 
         19              WITNESS MILLIGAN:  Yes. 
 
         20              MR. BEZERRA:  Have you been employed by 
 
         21    Reclamation the entire time since the CVP was developed? 
 
         22              WITNESS MILLIGAN:  No, I have not. 
 
         23              MR. BEZERRA:  And the CVP components were 
 
         24    authorized by a series of Federal laws; correct? 
 
         25              WITNESS MILLIGAN:  Correct. 
 
                       California Reporting, LLC - (510) 224-4476 
                               www.CaliforniaReporting.com 











                                                                            64 
 
 
 
 
 
          1              MR. BEZERRA:  Further down in that paragraph, 
 
          2    there's a sentence that begins (reading): 
 
          3              "The CVP is (and always has been) operated to 
 
          4         make full use of excess water during wet periods and 
 
          5         use stored water to supplement releases and 
 
          6         deliveries when adequate water is not otherwise 
 
          7         available." 
 
          8              Do you see that sentence? 
 
          9              WITNESS MILLIGAN:  Yes, I do. 
 
         10              MR. BEZERRA:  You have not been employed by 
 
         11    Reclamation the entire time the CVP has been operating; 
 
         12    correct? 
 
         13              WITNESS MILLIGAN:  No, I have not. 
 
         14              MR. BEZERRA:  You began as the CVP's Operator 
 
         15    in 2004, I believe? 
 
         16              WITNESS MILLIGAN:  As the Operations Manager, 
 
         17    yes. 
 
         18              MR. BEZERRA:  Operations Manager. 
 
         19              And so you did not serve as the CVP's 
 
         20    Operations Manager before the 1995 Bay-Delta Water 
 
         21    Quality Control Plan took effect; correct? 
 
         22              WITNESS MILLIGAN:  That's correct. 
 
         23              MR. BEZERRA:  If we could go to Page 3 of his 
 
         24    testimony. 
 
         25                (Document displayed on screen.) 
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          1              MR. BEZERRA:  And the last paragraph of Page 3, 
 
          2    please. 
 
          3                (Document displayed on screen.) 
 
          4              MR. BEZERRA:  Mr. Milligan, do you see the 
 
          5    sentence in that paragraph (reading): 
 
          6              "Given the possibility of an upcoming drought 
 
          7         in any year, Reclamation's philosophy has always 
 
          8         been to minimize releases in the fall and prioritize 
 
          9         upstream storage for the following year." 
 
         10              Do you see that -- 
 
         11              WITNESS MILLIGAN:  Yes. 
 
         12              MR. BEZERRA:  -- sentence? 
 
         13              WITNESS MILLIGAN:  Yes, I do. 
 
         14              MR. BEZERRA:  Thank you. 
 
         15              And, again, you have not been the CVP 
 
         16    Operations Manager the entire time the CVP has operated; 
 
         17    correct? 
 
         18              WITNESS MILLIGAN:  That is correct. 
 
         19              CO-HEARING OFFICER DODUC:  Mr. Bezerra, I don't 
 
         20    know how many additional sentences you're going to point 
 
         21    out with this theme, but perhaps we can cut to the chase. 
 
         22              Mr. Milligan, since you have not been employed 
 
         23    by CVP during the entirety of this Project, on what basis 
 
         24    do you make these statements in your testimony? 
 
         25              WITNESS MILLIGAN:  In essence, as a review of 
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          1    some of the authorizing language, looking at the -- and 
 
          2    reviewing older documents that we've through the period 
 
          3    of time been developing, Project descriptions for 
 
          4    particularly the 2008 Biological -- 2008-2009 Biological 
 
          5    Opinions, looking at some of the old operating criteria 
 
          6    and plans. 
 
          7              The idea of picking up excess flows in the 
 
          8    Delta in the wintertime period and restoring that in the 
 
          9    San Luis have been kind of an underlying theme, and to be 
 
         10    able to then build your storage in your upstream 
 
         11    reservoirs for later in the summer and thinking about 
 
         12    subsequent operations beyond just that particular year. 
 
         13              Now, some of these statements may be somewhat 
 
         14    dated to a degree as being post-San Luis unit, post-State 
 
         15    Water Project. 
 
         16              Certainly, though, prior to the State Water 
 
         17    Project and San Luis unit coming online, the CVP did make 
 
         18    significant use of available flows in the spring period 
 
         19    to meet irrigation demands and try to minimize its 
 
         20    upstream releases. 
 
         21              So it's basically a review of past operating 
 
         22    criteria, plans of the past, the authorizing documents, 
 
         23    and then also talking with folks that have been working 
 
         24    with the Project quite a bit longer than I have. 
 
         25              CO-HEARING OFFICER DODUC:  If you have a point 
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          1    that you'd like to get to in this line of questioning, 
 
          2    Mr. Bezerra, rather than walk us through multiple 
 
          3    sentences? 
 
          4              MR. BEZERRA:  Yes. 
 
          5              CO-HEARING OFFICER DODUC:  Please go there. 
 
          6              MR. BEZERRA:  So, Mr. Milligan, you have 
 
          7    understanding of how the CVP operated before the 1995 
 
          8    Bay-Delta Water Quality Control Plan took effect? 
 
          9              WITNESS MILLIGAN:  I have some knowledge, yes. 
 
         10              MR. BEZERRA:  And you have knowledge of how the 
 
         11    CVP operated the Joint Point of Diversion Under Decision 
 
         12    1485? 
 
         13              WITNESS MILLIGAN:  Yes. 
 
         14              MR. BEZERRA:  And did the CVP use Joint Point 
 
         15    of Diversion differently under D-1485 versus under the 
 
         16    1995 Bay-Delta Water Quality Control Plan? 
 
         17              CO-HEARING OFFICER DODUC:  Hold on 
 
         18    Mr. Milligan. 
 
         19              Mr. Mizell. 
 
         20              MR. MIZELL:  Yeah.  I'm going to object to this 
 
         21    as being beyond the scope of Mr. Milligan's testimony. 
 
         22              What we have here is an attempt to go back in 
 
         23    time and question him about operational practices in the 
 
         24    past that are not part of this Project, not part of what 
 
         25    we propose to do, and I just don't see how it's relevant. 
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          1              CO-HEARING OFFICER DODUC:  Mr. Mizell, 
 
          2    Petitioners make the argument of looking at your past 
 
          3    practices and your past operation and use the "Trust Us" 
 
          4    argument in terms of future operation. 
 
          5              So I -- I will allow Mr. Bezerra some latitude 
 
          6    in terms of exploring this -- this avenue. 
 
          7              But I appreciate that Mr. Milligan may not be 
 
          8    able to answer specific questions with respect to past 
 
          9    State Water Project operations. 
 
         10              MR. BEZERRA:  Yes, I understood that. 
 
         11              MR. MIZELL:  I'd like to note that D-1485 is 
 
         12    not part of the proposed Project. 
 
         13              CO-HEARING OFFICER DODUC:  Mr. Bezerra. 
 
         14              MR. BEZERRA:  Yes.  Thank you. 
 
         15              So, Mr. Milligan, do you understand that the 
 
         16    CVP used Joint Point of Diversion differently under 
 
         17    D-16 -- D-1485 than under the 1995 Bay-Delta Water 
 
         18    Quality Control Plan? 
 
         19              WITNESS MILLIGAN:  Yes. 
 
         20              MR. BEZERRA:  Okay.  Thank you. 
 
         21              Okay.  Referring back to that sentence that we 
 
         22    were talking about, given the possibility of an upcoming 
 
         23    drought in any given year, you say that (reading): 
 
         24              ". . . Reclamation's philosophy has . . . been 
 
         25         to . . . prioritize upstream storage for the 
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          1         following year." 
 
          2              What does that mean, to "prioritize upstream 
 
          3    storage"? 
 
          4              WITNESS MILLIGAN:  And I've . . .  I apologize 
 
          5    if the sentence isn't clear. 
 
          6              This is a question of prioritizing, let's say, 
 
          7    decision that there is available capacity in the Delta to 
 
          8    move water, let's say, into storage and San Luis 
 
          9    Reservoir, the Federal share. 
 
         10             Many times, Reclamation would prioritize, 
 
         11    keeping a good part of that -- chunk of that water in 
 
         12    storage in its upstream reservoirs as opposed to moving 
 
         13    the water, releasing it, many times probably paying a 
 
         14    fairly high carriage water loss to move some portion of 
 
         15    that and release then into storage south of Delta. 
 
         16             So we do see a premium in going into a 
 
         17    subsequent year of keeping water in storage in our 
 
         18    onstream reservoirs as opposed to moving water offstream 
 
         19    except in the most kind of lopsided scenarios, which 
 
         20    would be a scenario where, gee, we're fairly close to our 
 
         21    topic conservation pools.  We may have -- may be coming 
 
         22    off of a wet year but, for whatever reason, may have some 
 
         23    very low storage at San Luis. 
 
         24             That may be a circumstance where we would 
 
         25    consider paying a premium, if you will, on carriage water 
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          1    to be able to move across the Delta. 
 
          2             But as a general rule, we will want to make sure 
 
          3    that we take -- first take care of business in terms of 
 
          4    having a -- a good starting point to build our offstream 
 
          5    storage coming into a new Water Year. 
 
          6              MR. BEZERRA:  The operation you just described, 
 
          7    is that required by any law or regulation? 
 
          8              WITNESS MILLIGAN:  That I'm aware of. 
 
          9              MR. BEZERRA:  So that is a discretionary 
 
         10    decision by CVP Operators. 
 
         11              WITNESS MILLIGAN:  Yes.  The discretion that we 
 
         12    believe gives us a high likelihood of meeting our 
 
         13    regulatory and contractual obligations. 
 
         14              MR. BEZERRA:  And that -- that discretionary 
 
         15    decision could change at any time; correct? 
 
         16              WITNESS MILLIGAN:  Well, I think within the 
 
         17    construct of . . .  Some of those things would take 
 
         18    longer to change, let's say, if they're a matter of 
 
         19    policy, but those things could change. 
 
         20              MR. BEZERRA:  Thank you. 
 
         21              I'd like to refer to Exhibit BKS-50, please. 
 
         22              CO-HEARING OFFICER DODUC:  Mr. Bezerra, how 
 
         23    much longer do you anticipate needing? 
 
         24              MR. BEZERRA:  I think 15 minutes tops? 
 
         25              CO-HEARING OFFICER DODUC:  Are you okay with 
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          1    going another 15? 
 
          2              THE REPORTER:  (Nodding head.) 
 
          3              CO-HEARING OFFICER DODUC:  Okay.  We'll take 
 
          4    our break then. 
 
          5              MR. BEZERRA:  (Distributing documents.) 
 
          6                (Document displayed on screen.) 
 
          7              MR. BEZERRA:  Mr. Milligan, Exhibit BKS-50 is 
 
          8    excerpts from a December 7th, 2015, draft order that this 
 
          9    Board issued, and I have a full copy of it if you'd like 
 
         10    to see the full copy. 
 
         11              Are you -- Were you aware of this order, draft 
 
         12    order, at the time this Board issued it? 
 
         13              WITNESS MILLIGAN:  Is this a draft order or is 
 
         14    this an order? 
 
         15              MR. BEZERRA:  This is the draft. 
 
         16              WITNESS MILLIGAN:  Oh. 
 
         17              MS. AUFDEMBERGE:  I'm going to object:  I can't 
 
         18    envision currently how this is possibly related to his 
 
         19    rebuttal testimony. 
 
         20              CO-HEARING OFFICER DODUC:  Mr. Bezerra. 
 
         21              MR. BEZERRA:  Yes.  It's related to his 
 
         22    rebuttal testimony because he has testified that the CVP 
 
         23    prioritizes the protection of upstream storage in its 
 
         24    operations as a discretionary philosophy. 
 
         25              And in this draft order, the State Board 
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          1    proposed and ultimately required minimum upstream storage 
 
          2    in drought conditions. 
 
          3              CO-HEARING OFFICER DODUC:  So why are you not 
 
          4    operating from a final order? 
 
          5              MR. BEZERRA:  Because I need to discuss how the 
 
          6    CVP responded to your draft order. 
 
          7              CO-HEARING OFFICER DODUC:  All right. 
 
          8              Overruled, Miss Aufdemberge. 
 
          9              Continue, Mr. Bezerra. 
 
         10              MR. BEZERRA:  So, Mr. Milligan, are you aware 
 
         11    of this draft order? 
 
         12              WITNESS MILLIGAN:  Well, I -- It would not 
 
         13    surprise me there was a draft prior to the final order. 
 
         14              MR. BEZERRA:  Okay.  Thank you. 
 
         15              If you could please refer to the second page of 
 
         16    that exhibit.  In particular, there's a Paragraph 4. 
 
         17              WITNESS MILLIGAN:  Yes. 
 
         18              MR. BEZERRA:  And it's highlighted on the 
 
         19    screen. 
 
         20              In this paragraph, this Board proposed a 
 
         21    minimum October '16 storage level of 200,000 acre-feet at 
 
         22    Folsom Reservoir. 
 
         23              Do you see that? 
 
         24              WITNESS MILLIGAN:  Yes, I do. 
 
         25              MR. BEZERRA:  Do you knowhow how Reclamation 
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          1    responded to this draft order? 
 
          2              WITNESS MILLIGAN:  Specifically no, but it 
 
          3    wouldn't surprise me if I addressed the Board and said I 
 
          4    don't believe this is a good idea. 
 
          5              MR. BEZERRA:  Okay.  Let me pull up Exhibit 
 
          6    BKS-51. 
 
          7                (Document displayed on screen.) 
 
          8              MR. BEZERRA:  (Distributing document.) 
 
          9              Do you see on the second page of Exhibit BKS-51 
 
         10    this letter was signed by David Murrillo, the Regional 
 
         11    Director of the Mid-Pacific Region of Reclamation? 
 
         12              WITNESS MILLIGAN:  Yes. 
 
         13              MR. BEZERRA:  If we could go back to the first 
 
         14    page, the first highlighted section.  It says (reading): 
 
         15              "However, we object to the Board adoption of 
 
         16         the above-referenced Proposed Order, as currently 
 
         17         drafted, due to procedural and substantive 
 
         18         concerns." 
 
         19              WITNESS MILLIGAN:  I see that. 
 
         20              MR. BEZERRA:  Do you recall making comments at 
 
         21    this Board in support of this draft letter? 
 
         22              WITNESS MILLIGAN:  I don't know if I 
 
         23    specifically made comments as it relates to this letter, 
 
         24    but I do believe I made comments that are along these 
 
         25    lines, yes, as an example. 
 
                       California Reporting, LLC - (510) 224-4476 
                               www.CaliforniaReporting.com 











                                                                            74 
 
 
 
 
 
          1              MR. BEZERRA:  And by "along these lines," do 
 
          2    you mean you appeared here to object to the Board's 
 
          3    imposition of minimum carryover requirements in upstream 
 
          4    reservoirs as part of the draft order? 
 
          5              WITNESS MILLIGAN:  Yes. 
 
          6              MR. BEZERRA:  Thank you very much. 
 
          7              That completes my cross-examination. 
 
          8              CO-HEARING OFFICER DODUC:  Thank you, 
 
          9    Mr. Bezerra. 
 
         10              With that, we will take a 15-minute break. 
 
         11              We will resume at 11:20 and then we'll continue 
 
         12    until 1 p.m. 
 
         13                  (Recess taken at 11:05 a.m.) 
 
         14              (Proceedings resumed at 11:20 a.m.) 
 
         15              CO-HEARING OFFICER DODUC:  Please take your 
 
         16    seats.  It is 11:20 and we're going to resume. 
 
         17              Before Ms. Nikkel begins her cross-examination, 
 
         18    if my math is correct, and if everyone is extremely 
 
         19    efficient and stick to the lower range of their time 
 
         20    estimates, we might be able to finish your 
 
         21    cross-examination by 1:00, Mr. Milligan, but it's 
 
         22    possible that we also might not, in which case, I would 
 
         23    like a time certainty of when you'll be returning for the 
 
         24    rest of your cross-examination. 
 
         25              Will that be tomorrow morning? 
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          1              WITNESS MILLIGAN:  I leave it to my counsel. 
 
          2    That is possible. 
 
          3              CO-HEARING OFFICER DODUC:  I want a time 
 
          4    certainty so that crossers may be prepared. 
 
          5              WITNESS MILLIGAN:  We can do tomorrow morning. 
 
          6              CO-HEARING OFFICER DODUC:  Tomorrow morning, 
 
          7    starting at 9:30 -- 
 
          8              WITNESS MILLIGAN:  Yes. 
 
          9              CO-HEARING OFFICER DODUC:  -- if we do not 
 
         10    finish by 1 o'clock. 
 
         11              WITNESS MILLIGAN:  Yes. 
 
         12              CO-HEARING OFFICER DODUC:  All right.  Thank 
 
         13    you. 
 
         14              Ms. Nikkel. 
 
         15              MS. NIKKEL:  Thank you. 
 
         16              Just to summarize my very brief 
 
         17    cross-examination topics: 
 
         18              Just to start with a couple of followup 
 
         19    questions regarding the testimony on shared capacity, and 
 
         20    then some specific questions about the testimony and 
 
         21    figures relating to North of Delta Ag Service Contract 
 
         22    allocations. 
 
         23                      CROSS-EXAMINATION BY 
 
         24              MS. NIKKEL:  Good morning, Mr. Milligan. 
 
         25              WITNESS MILLIGAN:  Good morning. 
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          1              MS. NIKKEL:  So -- So to start up and follow up 
 
          2    on some of the testimony and questioning, we've heard 
 
          3    about the yet-to-occur negotiations regarding the share 
 
          4    of capacity by the -- that will be added by the Project. 
 
          5              Wouldn't that yet-to-be-agreed-upon share 
 
          6    between State Water Project and Central Valley Project 
 
          7    change how the upstream storages would be operated under 
 
          8    the CVP? 
 
          9              WITNESS MILLIGAN:  Although that's possible, at 
 
         10    this particular juncture, not necessarily likely. 
 
         11              We probably -- the range of what I think will 
 
         12    be -- is currently contemplated would be something that 
 
         13    would stay within the operational framework that we 
 
         14    currently see within what's been presented in the 
 
         15    environmental documents and in the holistic or in 
 
         16    aggregate operations that we've seen so far. 
 
         17              MS. NIKKEL:  But it's possible that those 
 
         18    changes could go outside of what's been presented so far; 
 
         19    correct? 
 
         20              WITNESS MILLIGAN:  Well, it is possible.  I 
 
         21    guess the question would become whether it's prudent. 
 
         22    And we would certainly find ourselves in a position that 
 
         23    a range of things that could occur may not be prudent 
 
         24    because they might significantly change the upstream 
 
         25    operations and be potentially putting us at risk to some 
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          1    other obligations indirectly contractually or just in 
 
          2    terms of fishery protections for cold water pools, 
 
          3    meeting instream flow requirements of a particular type, 
 
          4    so . . . 
 
          5              That's not where we're thinking.  What we're 
 
          6    thinking is, how do we negotiate what's currently the 
 
          7    split of where we're at in the Delta predominantly in the 
 
          8    excess flow conditions and not seeing -- and not 
 
          9    anticipating a significant change in upstream operations. 
 
         10              MS. NIKKEL:  But I think I heard you say it is 
 
         11    possible; correct? 
 
         12              WITNESS MILLIGAN:  A lot of things are 
 
         13    possible -- 
 
         14              MS. NIKKEL:  Is that a yes? 
 
         15              WITNESS MILLIGAN:  -- but not proved. 
 
         16              MS. NIKKEL:  Then I'll move on. 
 
         17              So that was a yes? 
 
         18              WITNESS MILLIGAN:  It is possible, yes. 
 
         19              MS. NIKKEL:  Thank you. 
 
         20              Can we please pull up Mr. Milligan's rebuttal 
 
         21    testimony, DOI-36? 
 
         22                (Document displayed on screen.) 
 
         23              MS. NIKKEL:  And on Page 5, there at the top, 
 
         24    starting with Section 1 under "Figures."  We're going to 
 
         25    focus on this figure as well as the description of it. 
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          1              So, in the first sentence on the label Figure 
 
          2    1.1, your testimony states, that (reading): 
 
          3              "The steep drop in MBK" -- And I'm going to 
 
          4         paraphrase slightly (reading): 
 
          5              "The MBK" modeling "at around the 60 percent 
 
          6         exceedance mark and the very low delivery levels 
 
          7         above 80 percent indicate an extreme distribution of 
 
          8         allocations that CVO does not consider reasonable." 
 
          9              But it would be possible, again, to operate the 
 
         10    Project in a manner that results in those steep drops in 
 
         11    North-of-Delta ag service allocations in 60 percent of 
 
         12    the years; correct? 
 
         13              WITNESS MILLIGAN:  Well, the modeling would 
 
         14    suggest that it is.  I'd have to give some more thought 
 
         15    in terms of the actual operations around that, but . . . 
 
         16    an aggressive allocation philosophy is -- is what this is 
 
         17    representing, and I think it does -- and I would concur 
 
         18    that the outcome here is if you were aggressive in that 
 
         19    manner and allocating as much as you can, particularly 
 
         20    here, is going to have an effect later on in some dry 
 
         21    sequence and that's kind of what this modeling indicates, 
 
         22    so . . . 
 
         23              These exact numbers, are they possible?  Hard 
 
         24    to say in real life, but that trend possibly is 
 
         25    representative of something that's, again, possible. 
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          1              But is that a prudent operation?  I'm not sure. 
 
          2              MS. NIKKEL:  Are there any legal requirements 
 
          3    that would prevent Reclamation from operating this way? 
 
          4              MS. AUFDEMBERGE:  Object:  Calls for a legal 
 
          5    conclusion. 
 
          6              CO-HEARING OFFICER DODUC:  To your knowledge as 
 
          7    the management -- Manager of Operations, Mr. Milligan. 
 
          8              WITNESS MILLIGAN:  I think -- Nothing comes to 
 
          9    mind in a direct sense. 
 
         10              What does concern me is, particularly when you 
 
         11    have, as often as this may suggest, low allocations, that 
 
         12    there may be indirect elements here that I would really 
 
         13    want to consider because it may put us at risk of not 
 
         14    being able to meet some legal requirement down the road. 
 
         15              And this may be -- It's hard to isolate these 
 
         16    things, "Oh, it's just affecting the allocations."  It 
 
         17    may be affecting other things as well. 
 
         18              So if we were actually going to try to 
 
         19    implement this on a long-term basis, this type of 
 
         20    strategy, I would say we'd want to be very, very thorough 
 
         21    on what those implications can be, and more than just the 
 
         22    review I've been able to do with this particular model. 
 
         23              MS. NIKKEL:  And I think I heard you say that 
 
         24    there are no, to your knowledge, legal requirements that 
 
         25    would prevent Reclamation from operating this way; isn't 
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          1    that correct? 
 
          2              WITNESS MILLIGAN:  In a direct sense, no, I 
 
          3    don't believe there are. 
 
          4              MS. NIKKEL:  Thank you. 
 
          5              So another sentence I'd like to look at is the 
 
          6    second sentence (reading): 
 
          7              "Reclamation will make more conservative 
 
          8         allocations in all but the wettest years in an 
 
          9         effort to reserve water supply for more reliable 
 
         10         delivery through drought periods." 
 
         11              Is this statement an existing requirement in 
 
         12    the operations of the Central Valley Project? 
 
         13              WITNESS MILLIGAN:  This has been -- Again, I 
 
         14    don't know what that means.  But this has been the 
 
         15    practice and is consistent with CVPIA, some of the 
 
         16    language there, about what is the yield of the Project in 
 
         17    some pretty significant drought sequence of late '20s, 
 
         18    early '30s.  And this would -- would change that 
 
         19    philosophy certainly, and may have other implications as 
 
         20    well, as I said. 
 
         21              So, again, I can't think of something legally 
 
         22    that directly says, "Thou shalt do this," but there's a 
 
         23    whole number of things that have evolved over the decades 
 
         24    that fit -- fit within that kind of a philosophy. 
 
         25              MS. NIKKEL:  So you're giving me a lot of 
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          1    information and I'm asking a very direct question.  I'm 
 
          2    going to try one more time. 
 
          3              WITNESS MILLIGAN:  It's usually how these work. 
 
          4              MS. NIKKEL:  And I'm asking a very specific 
 
          5    yes-or-no question and -- 
 
          6              WITNESS MILLIGAN:  I'm not aware of a direct 
 
          7    legal requirement that dictates the allocations. 
 
          8              MS. NIKKEL:  Thank you. 
 
          9              So now I'd like to look at the figure itself, 
 
         10    Figure 1.1. 
 
         11              I think I heard you testify earlier that you 
 
         12    had some assistance in preparing these figures. 
 
         13              Is the person who prepared this figure going to 
 
         14    testify in this proceeding? 
 
         15              WITNESS MILLIGAN:  That's my understanding. 
 
         16              MS. NIKKEL:  And who is that? 
 
         17              WITNESS MILLIGAN:  I think -- I believe this 
 
         18    was prepared by either Nancy Parker with the Bureau of 
 
         19    Reclamation, or Kristin White.  Both, I believe, are on 
 
         20    the panel later. 
 
         21              MS. NIKKEL:  Okay.  And can you -- Can you 
 
         22    describe for us just generally what your understanding of 
 
         23    what this table is showing -- or this figure is showing. 
 
         24              WITNESS MILLIGAN:  The -- the 1.1 figure? 
 
         25              MS. NIKKEL:  Um-hmm. 
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          1              WITNESS MILLIGAN:  It's, in essence -- And 
 
          2    these, if you haven't -- haven't looked very often at 
 
          3    these Exceedance Plots, it's basically just ranking the 
 
          4    output from the CalSim simulation for a particular set of 
 
          5    assumptions.  In this particular case, it's ranking 
 
          6    delivery and how often that delivery number is met. 
 
          7              So this would say, in the wetter end of -- 
 
          8    Towards the zero in this particular case is -- are wetter 
 
          9    years, and we see that the allocations are fairly high, 
 
         10    or the amount of delivery in this case -- which kind of 
 
         11    will track with allocations as well -- is fairly high for 
 
         12    wetter conditions, and as you get to drier conditions, 
 
         13    you see that that drops off.  And depending on how you 
 
         14    operate the CVP or some of your operational assumptions, 
 
         15    you'll get a different trace as you go through with that, 
 
         16    so . . . 
 
         17              And the modeling that's traditionally been done 
 
         18    for the CVP, which is more akin to the blue lines, is 
 
         19    something that's had many, many years of input from both 
 
         20    folks that get delivery of water as well as Operators for 
 
         21    both the CVP and the State Water Project. 
 
         22              The red lines would imply a change in that 
 
         23    philosophy as to how those allocations would be done.  It 
 
         24    does appear that it would be something -- maybe an 
 
         25    imprecise term is more aggressive in making allocations. 
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          1    When water's there, let's allocate higher numbers, which 
 
          2    would suggest that you can get some higher numbers, but 
 
          3    there's also some times where you'd get lower numbers as 
 
          4    you get to the drier. 
 
          5              MS. NIKKEL:  Okay. 
 
          6              WITNESS MILLIGAN:  That's my interpretation of 
 
          7    what I'm seeing here. 
 
          8              MS. NIKKEL:  Thank you.  That's helpful. 
 
          9              Are you familiar with the concept of export 
 
         10    estimates in the modeling? 
 
         11              WITNESS MILLIGAN:  As a term for -- within 
 
         12    CalSim modeling? 
 
         13              MS. NIKKEL:  Yes. 
 
         14              WITNESS MILLIGAN:  That -- As a precise term, 
 
         15    no. 
 
         16              MS. NIKKEL:  I'll direct those questions to the 
 
         17    Modelers, then. 
 
         18              WITNESS MILLIGAN:  I'd prefer it, yes. 
 
         19              MS. NIKKEL:  Last set of questions. 
 
         20              If we could pull up SVWU-107.  And we've seen 
 
         21    this table already this morning.  We're looking at 
 
         22    Table 3 on Page 28 of that report. 
 
         23                (Document displayed on screen.) 
 
         24              MS. NIKKEL:  All right.  Thank you. 
 
         25              There we go.  Thank you. 
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          1              We're going to focus on the second set here, 
 
          2    the second table under Table 3 that has the title 
 
          3    "Average Annual Change in CVP Delivery By Water Year Type 
 
          4    DWR/USBR BA Alternative 4A minus DWR/USBR BA NAA." 
 
          5              This is a table showing the differences in the 
 
          6    modeling results as between the No-Action Alternative 
 
          7    that was prepared by the Petitioners and the Proposed 
 
          8    Project that was prepared by the Petitioners; is that 
 
          9    right? 
 
         10              WITNESS MILLIGAN:  That's what the table is 
 
         11    purporting to be representing, yes. 
 
         12              MS. NIKKEL:  On the left side of "North of 
 
         13    Delta," there's a term "Ag Service." 
 
         14              Do you see that? 
 
         15              WITNESS MILLIGAN:  Yes. 
 
         16              MS. NIKKEL:  And it's your understanding those 
 
         17    numbers reflect the delivery results in the model for Ag 
 
         18    Service Contractors in the north of the Delta; right? 
 
         19              WITNESS MILLIGAN:  That would be how I would 
 
         20    interpret what's presented here. 
 
         21              MS. NIKKEL:  And, so, isn't it right that even 
 
         22    under Reclamation's own modeling, it shows that in some 
 
         23    years North-of-Delta Ag Service Contractors will receive 
 
         24    less water under the Project? 
 
         25              WITNESS MILLIGAN:  These suggest there's 
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          1    several water types that have slight changes, but on the 
 
          2    whole, or averaged out, it looks like slightly -- 
 
          3    slightly more. 
 
          4              MS. NIKKEL:  But on a Water Year type in some 
 
          5    types of Water Years, there will be reductions; right? 
 
          6    Not just changes but actual reductions; is that right? 
 
          7              WITNESS MILLIGAN:  Well, let's see.  These 
 
          8    are . . . The units here are thousands of acre-feet. 
 
          9              I'm not sure I'm picking up where the units are 
 
         10    here. 
 
         11              MS. NIKKEL:  It's right under the table.  It 
 
         12    says, "All Values are in 1,000-acre feet." 
 
         13              WITNESS MILLIGAN:  Okay.  So that's not a 
 
         14    very -- Those are not very big numbers. 
 
         15              MS. NIKKEL:  But it is less; correct? 
 
         16              WITNESS MILLIGAN:  Well, the model is 
 
         17    suggesting it could be less.  And then I'll say the -- it 
 
         18    appears to be -- the below normal seems to be the bigger 
 
         19    negative.  But my observation with CalSim results is 
 
         20    these are never exactly the same, so -- 
 
         21              MS. NIKKEL:  Thank you. 
 
         22              WITNESS MILLIGAN:  -- this is not a very big 
 
         23    change. 
 
         24              MS. NIKKEL:  I think I heard your answer. 
 
         25              Thank you.  That's all I have. 
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          1              CO-HEARING OFFICER DODUC:  Now, Mr. Milligan, 
 
          2    now that you've had to answer this same question twice 
 
          3    about this table, does your last answer apply to all the 
 
          4    columns in this table? 
 
          5              WITNESS MILLIGAN:  That . . . 
 
          6              CO-HEARING OFFICER DODUC:  That that's what the 
 
          7    models suggest. 
 
          8              WITNESS MILLIGAN:  That is what -- Not having 
 
          9    examined model output to these numbers, I have not done 
 
         10    that kind of fact checking, but this is what this table 
 
         11    seems to suggest. 
 
         12              And accepting at face value the pluses and 
 
         13    minuses here, that, you know, there's some numbers that 
 
         14    are a little bit bigger than others, and there are some 
 
         15    that are very small, and I would say those are not very 
 
         16    significant. 
 
         17              This -- The CalSim output is not an exact 
 
         18    science, so this would show -- My interpretation of a lot 
 
         19    of these numbers are that they're pretty close to no 
 
         20    change. 
 
         21              The South-of-Delta export numbers are probably 
 
         22    ones that warrant a little more inspection. 
 
         23              CO-HEARING OFFICER DODUC:  Thank you. 
 
         24              Thank you, Miss Nikkel. 
 
         25              And next up is Group Number 18. 
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          1              MR. WASIEWSKI:  Good morning, Mr. Milligan. 
 
          2              WITNESS MILLIGAN:  Good morning. 
 
          3              MR. WASIEWSKI:  The two issues that I want to 
 
          4    go into today are:  First, the operational philosophy of 
 
          5    Reclamation; and then the second is actually going to be 
 
          6    an issue brought up by Mr. Leahigh on joint operations. 
 
          7              And the reason I want to go into that is 
 
          8    because Mr. Leahigh has testified as to joint operations 
 
          9    but has only backed it up with data from the SWP.  So I 
 
         10    would like to ask Mr. Milligan's opinion regarding the 
 
         11    CVP side of that.  I'll limit it to that only. 
 
         12              CO-HEARING OFFICER DODUC:  Okay.  With respect 
 
         13    to the operational philosophy, we've already established 
 
         14    that there -- the operational philosophy, yes, does 
 
         15    extend beyond Mr. Milligan's time with the Project but 
 
         16    that he has formed his opinion based on his review of 
 
         17    materials and based on his knowledge and expertise. 
 
         18              We've also established that the operational 
 
         19    philosophies are not in any written manner in terms of a 
 
         20    requirement that is specific to the operation of the 
 
         21    Project. 
 
         22              And, yes, there is possibility of change in the 
 
         23    future, though Mr. Milligan, of course, cannot predict 
 
         24    what those changes might be, and he believes -- he 
 
         25    believes that . . . 
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          1              Well, never mind. 
 
          2              So I would strongly advise you to -- if you're 
 
          3    going to explore the issue of operational philosophy, to 
 
          4    not revisit those grounds. 
 
          5              MR. WASIEWSKI:  I don't think we'll be 
 
          6    revisiting that.  We'll be within, I think, 
 
          7    Mr. Milligan's timeframe at the Bureau of Reclamation 
 
          8    exclusively, and -- 
 
          9              CO-HEARING OFFICER DODUC:  I don't -- 
 
         10              MR. WASIEWSKI:  -- I don't think anyone's 
 
         11    touched on these other issues. 
 
         12              CO-HEARING OFFICER DODUC:  Okay.  And with 
 
         13    respect to your second point, how is the second topic 
 
         14    within the scope of Mr. Milligan's rebuttal? 
 
         15              MR. WASIEWSKI:  It's -- I guess it's in the 
 
         16    scope of the Petitioners' rebuttal.  And if Mr. Leahigh 
 
         17    was here right now, I would ask him these questions with 
 
         18    the anticipation he would probably defer to Mr. Milligan 
 
         19    on the CVP issue. 
 
         20              And since we only have Mr. Milligan here right 
 
         21    now, I just want to get his thoughts on what Mr. Leahigh 
 
         22    has said and then leave it at that. 
 
         23              If he doesn't know, I'm willing to accept that 
 
         24    and just move on. 
 
         25              CO-HEARING OFFICER DODUC:  I'll allow you to 
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          1    proceed, but that does not seem very fruitful, so we 
 
          2    will -- we will see. 
 
          3              MR. WASIEWSKI:  Thank you. 
 
          4              MR. OCHENDUSZKO:  And would you mind beginning 
 
          5    once again with name and affiliation, please. 
 
          6              MR. WASIEWSKI:  Sorry.  Tim Wasiewski for the 
 
          7    San Joaquin Tributaries Authority. 
 
          8              We'll start with Mr. Milligan's rebuttal 
 
          9    testimony, so if you would pull up Exhibit DOI-36, 
 
         10    please, and go to Page 2. 
 
         11                (Document displayed on screen.) 
 
         12                      CROSS-EXAMINATION BY 
 
         13              MR. WASIEWSKI:  Mr. Milligan, if you would 
 
         14    direct your attention to the third full paragraph. 
 
         15              You write in there that (reading): 
 
         16              "Water years 2014 and 2015 represent a," quote, 
 
         17         "set of extreme hydrologic conditions . . ." 
 
         18              Do you see that? 
 
         19              WITNESS MILLIGAN:  Yes. 
 
         20              MR. WASIEWSKI:  And then in reference to those 
 
         21    years, you state that the (reading): 
 
         22              "Reclamation requested modification of some 
 
         23         D-1641 requirements . . ." 
 
         24              Do you see that at the bottom of that? 
 
         25              WITNESS MILLIGAN:  Yes. 
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          1              MR. WASIEWSKI:  But those are not the only 
 
          2    years in which Reclamation requested modifications to 
 
          3    D-1641; is that right? 
 
          4              WITNESS MILLIGAN:  That's correct. 
 
          5              MR. WASIEWSKI:  In fact, even before the most 
 
          6    recent drought, Reclamation was having difficulty meeting 
 
          7    the February-to-June pulse -- base flow requirements at 
 
          8    Vernalis for -- under D-1641; correct? 
 
          9              MS. AUFDEMBERGE:  Objection:  Mr. Milligan's 
 
         10    testimony relates to the operational philosophy of the 
 
         11    CVP with respect to upstream reservoirs, not New Melones 
 
         12    on the San Joaquin. 
 
         13              CO-HEARING OFFICER DODUC:  I'm sorry, I didn't 
 
         14    catch the last part. 
 
         15              MS. AUFDEMBERGE:  It did not go in to 
 
         16    operations in New Melones on the San Joaquin. 
 
         17              MR. WASIEWSKI:  If I can respond. 
 
         18              I think Mr. Milligan just stated a little bit 
 
         19    earlier that spring outflow might actually come from New 
 
         20    Melones, so this, I think, is definitely relevant. 
 
         21              CO-HEARING OFFICER DODUC:  To the extent -- 
 
         22              Mr. Mizell? 
 
         23              MR. MIZELL:  Yes.  I'm going to object to using 
 
         24    the answers to a previous cross-examination question as a 
 
         25    basis to open up cross-examination on rebuttal testimony 
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          1    to the sky's limit.  It's a practice that's been employed 
 
          2    today and I don't think it's appropriate. 
 
          3              CO-HEARING OFFICER DODUC:  I appreciate that. 
 
          4    I noted that as well, but I'm also wanting to avoid 
 
          5    having the same question asked again if you were 
 
          6    establish it for cross-examination by other parties. 
 
          7              Go ahead and ask your question.  I'll give a 
 
          8    little bit of leeway but Mr. Milligan, of course, is free 
 
          9    to answer that he is not able to provide the information. 
 
         10              MR. WASIEWSKI:  Sure. 
 
         11              Mr. Milligan, in years 2003, 2004, 2005, 2009, 
 
         12    2015, and 2016, Reclamation submitted Temporary Urgency 
 
         13    Change Petitions to the State Water Board seeking a 
 
         14    relaxation to the February-June baseline requirements 
 
         15    under D-1641; isn't that correct? 
 
         16              WITNESS MILLIGAN:  I can't testify right now to 
 
         17    the years, but those -- there's a number of years 
 
         18    those -- a few of those do pop out, that that is correct. 
 
         19              MR. WASIEWSKI:  If we can pull up SJTA-201, 
 
         20    please. 
 
         21                (Document displayed on screen.) 
 
         22              MR. WASIEWSKI:  Mr. Milligan, this is a letter 
 
         23    written by you to Tom Howard of the State Water Board. 
 
         24    And the purpose of it was to explain to the Board how 
 
         25    Reclamation planned to address difficulty in meeting the 
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          1    San Joaquin River flow requirements in D-1641. 
 
          2              Do you recognize that? 
 
          3              WITNESS MILLIGAN:  Yeah, it looks familiar. 
 
          4              MR. WASIEWSKI:  If you can go to the third 
 
          5    paragraph, please, on the first page. 
 
          6                (Document displayed on screen.) 
 
          7              MR. WASIEWSKI:  Do you see in that paragraph 
 
          8    where -- It's the final sentence (reading): 
 
          9              "In addition, even prior to the expiration of 
 
         10         the San Joaquin River Agreement, Reclamation had 
 
         11         difficulty meeting the February through June base 
 
         12         flows contained in Table 3 of D-1641 and TUCPs were 
 
         13         submitted in 2003, 2004, 2005, 2009, 2015 and 2016." 
 
         14              Do you see that? 
 
         15              WITNESS MILLIGAN:  Yes, I do. 
 
         16              MR. WASIEWSKI:  Does that refresh your 
 
         17    recollection as to whether or not -- 
 
         18              WITNESS MILLIGAN:  It does. 
 
         19              MR. WASIEWSKI:  Thank you. 
 
         20              And even after the San Joaquin River Agreement 
 
         21    ended in approximately 2011, Reclamation had difficulty 
 
         22    meeting not only the base flows but also the pulse flow 
 
         23    requirement in D-1641; is that correct? 
 
         24              WITNESS MILLIGAN:  That's correct. 
 
         25              MR. WASIEWSKI:  And it's true that you 
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          1    anticipate that these difficulties will continue and be 
 
          2    part of the operational philosophy of Reclamation; is 
 
          3    that correct? 
 
          4              WITNESS MILLIGAN:  Well, the first half, I 
 
          5    would say that, you know, until we make some changes to 
 
          6    the Basin Plan, which are in the works, we will -- I 
 
          7    would assume Reclamation is going to have difficulty in a 
 
          8    number of Water Year types in meeting the base flow and 
 
          9    the Table 3 pulse flow as well. 
 
         10              MR. WASIEWSKI:  In fact -- 
 
         11              WITNESS MILLIGAN:  Now, that relates to a 
 
         12    philosophy.  I . . . I . . . I'm -- I'm hoping that we 
 
         13    come to a new Basin Plan amendment with some flows that 
 
         14    we feel are more achievable. 
 
         15              MR. WASIEWSKI:  Well, it is Reclamation's plan 
 
         16    at this point that it will operate to the requirements 
 
         17    set forth in Appendix 2E of the National Marine Fisheries 
 
         18    Biological Opinion from 2009 rather than the less onerous 
 
         19    requirements set forth in D-1641 for Vernalis; is that 
 
         20    correct? 
 
         21              CO-HEARING OFFICER DODUC:  Is there an 
 
         22    objection, Miss Aufdemberge? 
 
         23              MS. AUFDEMBERGE:  I suppose, yes. 
 
         24              CO-HEARING OFFICER DODUC:  Beyond the scope of 
 
         25    rebuttal? 
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          1              MS. AUFDEMBERGE:  It's beyond the scope of 
 
          2    rebuttal. 
 
          3              CO-HEARING OFFICER DODUC:  Thank you, 
 
          4    Miss Aufdemberge. 
 
          5              Your objection is sustained. 
 
          6              MR. WASIEWSKI:  Okay.  Now, I guess, that's the 
 
          7    end of that line of testimony. 
 
          8              If we can pull up Mr. Leahigh's written 
 
          9    testimony, which is DWR-78. 
 
         10              And I promise I will lay the proper foundation 
 
         11    for this so that it's -- 
 
         12              CO-HEARING OFFICER DODUC:  Actually -- 
 
         13              MR. WASIEWSKI:  -- understood. 
 
         14              CO-HEARING OFFICER DODUC:  -- you are 
 
         15    questioning about the rebuttal testimony of a different 
 
         16    witness. 
 
         17              MR. WASIEWSKI:  The only thing that I'm 
 
         18    concerned about is that when Mr. Leahigh gets up to 
 
         19    testify, and if we ask a question regarding CVP 
 
         20    operations which he has not provided data for -- 
 
         21              CO-HEARING OFFICER DODUC:  Therefore, if he has 
 
         22    not provided for it, then it's not in his rebuttal, and 
 
         23    it's not in Mr. Milligan's rebuttal. 
 
         24              MR. WASIEWSKI:  That's -- 
 
         25              CO-HEARING OFFICER DODUC:  Therefore, it's out 
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          1    of the scope of rebuttal. 
 
          2              MR. WASIEWSKI:  I -- I understand that 
 
          3    position, but he's stated that it's the Project's joint 
 
          4    operations. 
 
          5              And if I could just ask Mr. Milligan if that's 
 
          6    correct, then I would move on from that point. 
 
          7              CO-HEARING OFFICER DODUC:  What specifically 
 
          8    are you asking first?  Ask me -- Okay.  Ask your 
 
          9    question. 
 
         10              MR. WASIEWSKI:  Would it be better if I showed 
 
         11    you the line of testimony? 
 
         12              CO-HEARING OFFICER DODUC:  Sure. 
 
         13              MR. WASIEWSKI:  Okay.  Let's do that. 
 
         14              Let's pull up DWR-78, please. 
 
         15              CO-HEARING OFFICER DODUC:  Be ready, 
 
         16    Miss Aufdemberge. 
 
         17                (Document displayed on screen.) 
 
         18              CO-HEARING OFFICER DODUC:  What page? 
 
         19              MR. WASIEWSKI:  Sorry.  Page 10, Lines 2 to 4. 
 
         20                (Document displayed on screen.) 
 
         21              CO-HEARING OFFICER DODUC:  First of all, 
 
         22    Mr. Milligan, did you review Mr. Leahigh's testimony? 
 
         23              WITNESS MILLIGAN:  I have not. 
 
         24              Is this his rebuttal testimony? 
 
         25              MR. WASIEWSKI:  Yes, this is his rebuttal. 
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          1              WITNESS MILLIGAN:  I have not reviewed this in 
 
          2    detail. 
 
          3              MR. WASIEWSKI:  Okay.  I don't think you need 
 
          4    to for this.  If you have knowledge of what he said here, 
 
          5    then we'll go based on that. 
 
          6              It says on Lines 2 to 4 (reading): 
 
          7              "Under a pre-biological opinion" -- meaning the 
 
          8         2008-2009 Fish and Wildlife and NBS Biological 
 
          9         Opinions -- "the Projects" jointly "were allowed to 
 
         10         use more surplus water to supply South-of-Delta 
 
         11         demands . . ." 
 
         12              Do you see that? 
 
         13              CO-HEARING OFFICER DODUC:  Okay.  Now that I 
 
         14    have seen the sentence, I am going to sustain the 
 
         15    objection which Aufdemberge I'm sure is about to voice. 
 
         16              MS. AUFDEMBERGE:  I am.  For the record, I am. 
 
         17              CO-HEARING OFFICER DODUC:  Very good. 
 
         18              MR. WASIEWSKI:  Well -- 
 
         19              CO-HEARING OFFICER DODUC:  I will not allow you 
 
         20    to cross-examine a witness on the rebuttal testimony of a 
 
         21    different witness. 
 
         22              Unless you have something else to ask 
 
         23    Mr. Milligan, your cross-examination, I believe, is 
 
         24    complete. 
 
         25              MR. WASIEWSKI:  The -- Okay.  The only thing I 
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          1    would have to ask is whether or not Reclamation will be 
 
          2    willing to make Mr. Milligan available in the event that 
 
          3    Mr. Leahigh does, in fact, defer these questions to a CVP 
 
          4    expert. 
 
          5              CO-HEARING OFFICER DODUC:  I can assure you 
 
          6    Mr. Leahigh, I expect, will answer that question with an 
 
          7    "I don't know" rather than deferring. 
 
          8              MR. WASIEWSKI:  Okay.  Thank you. 
 
          9              CO-HEARING OFFICER DODUC:  Miss Meserve, you're 
 
         10    up next, and you don't have Mr. Keeling to defer to. 
 
         11              MS. MESERVE:  No questions.  Thank you. 
 
         12              CO-HEARING OFFICER DODUC:  What does that mean? 
 
         13              MR. KEELING:  It means I'm wearing my tie 
 
         14    today. 
 
         15              CO-HEARING OFFICER DODUC:  I'm sorry.  What 
 
         16    does that mean, Miss Meserve? 
 
         17              MS. MESERVE:  I have no questions.  Thank you. 
 
         18              CO-HEARING OFFICER DODUC:  You have no 
 
         19    questions.  All right. 
 
         20              Then I have Mr. Herrick is next. 
 
         21              Make me proud, Mr. Herrick. 
 
         22              MR. HERRICK:  I've been disappointing women my 
 
         23    entire life. 
 
         24                          (Laughter.) 
 
         25              MR. HERRICK:  Thank you, Board Members.  John 
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          1    Herrick for South Delta Water Agency.  I have just a 
 
          2    couple of very quick lines of questioning. 
 
          3              The first deals with Mr. Milligan's statements 
 
          4    about the operations of the Project subject to CVPIA 
 
          5    requirements for allocation priorities. 
 
          6              A couple of questions on the minimum health and 
 
          7    safety operational constraints or obligations they 
 
          8    believe they have. 
 
          9              And then I do have a couple of ultimate 
 
         10    questions based upon Mr. Mulligan's -- Milligan's -- 
 
         11    excuse me -- answer to the questions about future 
 
         12    negotiations will determine operations rather than the 
 
         13    ones that were in the modeling done. 
 
         14              I think -- 
 
         15              CO-HEARING OFFICER DODUC:  Now -- 
 
         16              MR. HERRICK:  I understand you -- I don't want 
 
         17    to beat that dead horse, but there is a -- there are a 
 
         18    couple of ultimate questions, I think, very brief and it 
 
         19    will elicit useful information. 
 
         20              CO-HEARING OFFICER DODUC:  Yes.  It has been 
 
         21    mentioned by Mr. Mizell, and I have also noticed, this 
 
         22    practice of cross-examination based on previous 
 
         23    cross-examination.  And while I hesitate to endorse such 
 
         24    behavior, to the extent that it adds value to the record 
 
         25    and help us understand the issue better, I will allow it. 
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          1              MR. HERRICK:  Thank you. 
 
          2              And if I overstep that, I'm sure somebody will 
 
          3    yell at me. 
 
          4                      CROSS-EXAMINATION BY 
 
          5              MR. HERRICK:  Mr. Milligan, thank you for being 
 
          6    here. 
 
          7              In your testimony, you talk about the CVPIA -- 
 
          8    in reference to CVPIA language on Page 2. 
 
          9              Do you see that in your testimony that? 
 
         10              WITNESS MILLIGAN:  Yes, I do. 
 
         11              MR. HERRICK:  And it talks about calculating 
 
         12    yield after certain things have been provided; is that 
 
         13    correct? 
 
         14              WITNESS MILLIGAN:  That's the -- the passage 
 
         15    from CVPIA, because the CV -- the act itself refuse -- 
 
         16    refers back to yield of the Project a number of times, so 
 
         17    it's -- the act itself was trying to define how it would 
 
         18    define "yield" for the purpose of the act. 
 
         19              MR. HERRICK:  And the yield is how much water's 
 
         20    available, then, for the various uses or obligations of 
 
         21    the Bureau; correct? 
 
         22              WITNESS MILLIGAN:  Yes, in general. 
 
         23              MR. HERRICK:  In the next paragraph in your 
 
         24    testimony after that, you then -- and I'm just 
 
         25    generalizing, so correct me if I'm overstating it. 
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          1              But then you talk about balancing those various 
 
          2    needs -- various obligations in order to operate the 
 
          3    Project. 
 
          4              Is that generally correct? 
 
          5              WITNESS MILLIGAN:  Generally, yes. 
 
          6              MR. HERRICK:  Okay.  Now, does that mean 
 
          7    that -- And I'm looking at the very middle of that 
 
          8    paragraph.  It says (reading): 
 
          9              ". . . Reclamation balances the obligations to 
 
         10         Sacramento River Settlement Contractors, South of 
 
         11         Delta settlement and San Joaquin River Exchange 
 
         12         Contractors, various instream flow and Delta 
 
         13         requirements and Level 2 Refuge deliveries." 
 
         14              Do you see that? 
 
         15              WITNESS MILLIGAN:  Yes. 
 
         16              MR. HERRICK:  Does that mean you're balancing 
 
         17    deliveries with in-Delta obligations for water quality? 
 
         18              MS. AUFDEMBERGE:  I'm going to object: 
 
         19    It's . . . unclear whether -- what timeframe you're 
 
         20    asking about. 
 
         21              MR. HERRICK:  Well, let's just take a 
 
         22    hypothetical year. 
 
         23              I'm just trying to see if the Bureau's decision 
 
         24    on how much water goes to the certain listed contractors 
 
         25    is balanced with in-Delta water quality obligations or 
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          1    water quality obligations are met before such deliveries. 
 
          2              MS. AUFDEMBERGE:  And if I heard you -- 
 
          3              CO-HEARING OFFICER DODUC:  Miss Aufdemberge, 
 
          4    your objection would mean? 
 
          5              MR. MIZELL:  Objection.  That's within a year; 
 
          6    correct?  That's . . . 
 
          7              CO-HEARING OFFICER DODUC:  Yes. 
 
          8              MR. HERRICK:  Okay. 
 
          9              WITNESS MILLIGAN:  So, Mr. Herrick, could you 
 
         10    repeat your question after all that?  I don't want to 
 
         11    answer the wrong question. 
 
         12              MR. HERRICK:  No problem. 
 
         13              I listed a number of obligations that your 
 
         14    testimony says are balanced, referenced on Page 2.  Those 
 
         15    obligations were the Sacramento River Settlement 
 
         16    Contractors, South of Delta Settlement Contractors, and 
 
         17    San Joaquin River Exchange Contractors, various instream 
 
         18    flow and Delta requirements and Level 2 Refuge 
 
         19    deliveries. 
 
         20              The question is:  Are you balancing the needs 
 
         21    of in-Delta water quality requirements with deliveries to 
 
         22    these various contractors?  Or are you meeting in-Delta 
 
         23    water quality obligations before you allocate water to 
 
         24    those contractors? 
 
         25              WITNESS MILLIGAN:  I would generally probably 
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          1    characterize it as the -- as the -- the former.  And 
 
          2    these -- Some of these particular obligations that are 
 
          3    listed here probably, depending on the situation as to 
 
          4    where we may be -- experience a shortage, may change the 
 
          5    balancing of that. 
 
          6              But I would probably apologize that the 
 
          7    in-Delta water quality needs are not kind of in this list 
 
          8    here, if you will, and that is certainly something that 
 
          9    we would put a high priority on meeting all these 
 
         10    obligations, including the in-Delta water quality as 
 
         11    well. 
 
         12              MR. HERRICK:  As your answer implies, you've 
 
         13    testified, when there are times of shortages, then you -- 
 
         14    you might alter your balance.  Is that correct or 
 
         15    incorrect? 
 
         16              WITNESS MILLIGAN:  Well, there may be a 
 
         17    circumstance where -- we've seen a few of these over the 
 
         18    last couple years -- where even these particular 
 
         19    obligations experienced some shortages.  And they're not 
 
         20    all in proportion. 
 
         21              So meeting -- The difficulty here is, depending 
 
         22    on the sources of water and the Settlement Contractors 
 
         23    may have a different dynamic than, let's say, the needs 
 
         24    of the Exchange Contractors or some of the senior right 
 
         25    holders on the San Joaquin River.  And this brings into 
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          1    play some of the operations that relate to the Friant 
 
          2    system as well. 
 
          3              So it's a complicated circumstance, but, you 
 
          4    know, we would certainly strive to meet -- before any of 
 
          5    these are being dealt with as they relate to Delta 
 
          6    operations, make every attempt to meet the Delta water 
 
          7    quality requirements. 
 
          8              MR. HERRICK:  Are there any sort of internal 
 
          9    Bureau regulations or specified policies that tell you to 
 
         10    what degree one use, or one obligation, is prioritized 
 
         11    over another? 
 
         12              In other words, you say you'll likely try to 
 
         13    meet the in-Delta ones.  I'm trying to find out if that's 
 
         14    a rule. 
 
         15              In other words, can you say it's a short year 
 
         16    so we won't give -- we won't meet in-Delta because we'll 
 
         17    balance that with extreme shortages to other people? 
 
         18              WITNESS MILLIGAN:  This is a circumstance, 
 
         19    particularly with this set, and when you mix in-Delta 
 
         20    water quality requirements as well.  In essence, they all 
 
         21    tend to read like "You shall do this." 
 
         22              And the concern is, when we aren't there, or 
 
         23    there's not enough to go around to meet this what we 
 
         24    consider core level of obligations, is to try to figure 
 
         25    out how to stretch the limitation the best that we can. 
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          1    I think in that case, then, we're kind of balancing among 
 
          2    them. 
 
          3              But that's -- that's a process that we were 
 
          4    looking to see what can be done in a particular year. 
 
          5              MR. HERRICK:  And in a big stream dry 
 
          6    timeframe, are there any rules by which an outside party 
 
          7    could see, by some certain date, the Bureau would no 
 
          8    longer be able to meet in-Delta water quality 
 
          9    requirements? 
 
         10              WITNESS MILLIGAN:  Well, this has been an 
 
         11    example where we've tried to get ahead of that game, 
 
         12    recognizing that some of these dry conditions, we may see 
 
         13    a set of circumstances where it has been extremely dry, 
 
         14    storage levels in reservoirs are low, but still some 
 
         15    uncertainty about the remaining spring in terms of 
 
         16    hydrology and what some water quality needs may be, 
 
         17    particularly salinity intrusion as an example. 
 
         18              And it may be prudent to start taking some 
 
         19    actions several months ahead, and then some planning as 
 
         20    long as six months ahead, to be able to put a plan in 
 
         21    place that doesn't create a situation where we've lost 
 
         22    total control of salinity in the Delta, for example. 
 
         23              And the Delta salinity barrier at False River 
 
         24    was an example of that.  And is there something we can do 
 
         25    to avert that catastrophe of losing salinity completely, 
 
                       California Reporting, LLC - (510) 224-4476 
                               www.CaliforniaReporting.com 











                                                                           105 
 
 
 
 
 
          1    and losing control of the limited amount of water that we 
 
          2    have. 
 
          3              This is not a very good way of answering your 
 
          4    question. 
 
          5              It's extremely dry hydrology that would create 
 
          6    a circumstance where we had to start balancing needs 
 
          7    within this kind of set of contractors and the Delta 
 
          8    salinity regime is fairly severe, and the degree of that 
 
          9    severity will probably lead us on a case-by-case basis on 
 
         10    how we would get there. 
 
         11              So I don't know that there's any cookbook or 
 
         12    any specific definitive way of doing that that we could 
 
         13    point to ahead of time. 
 
         14              MR. HERRICK:  So the Bureau's policy is not to 
 
         15    meet Permit conditions before other obligations? 
 
         16              MS. AUFDEMBERGE:  Objection:  That's way beyond 
 
         17    the scope. 
 
         18              CO-HEARING OFFICER DODUC:  Let's withdraw that 
 
         19    question, or rephrase it, Mr. Herrick. 
 
         20              MR. HERRICK:  I'll withdraw. 
 
         21              Mr. Milligan, your testimony references the 
 
         22    health and safety issue involved with the modeling that 
 
         23    you respond to, and I just have a couple questions. 
 
         24              You include in your minimum export needs at the 
 
         25    south of -- South Delta export facilities the City of 
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          1    Tracy's supply; is that correct?  You reference it. 
 
          2    Sorry. 
 
          3              WITNESS MILLIGAN:  Yeah.  We make reference to 
 
          4    it, yes. 
 
          5              MR. HERRICK:  Is the City of Tracy's sole 
 
          6    supply of water the CVP or does it have other supplies? 
 
          7              WITNESS MILLIGAN:  I believe they do have some 
 
          8    other supplies. 
 
          9              MR. HERRICK:  Are there any municipalities that 
 
         10    receive CVP water that rely solely on that CVP water for 
 
         11    their uses? 
 
         12              MS. AUFDEMBERGE:  Objection:  That's beyond the 
 
         13    scope. 
 
         14              CO-HEARING OFFICER DODUC:  Mr. Herrick. 
 
         15              MR. HERRICK:  Well, he's -- His rebuttal 
 
         16    testimony explains why health and safety minimum amounts 
 
         17    must be maintained, so I'm exploring with him the basis 
 
         18    of those health and safety obligations. 
 
         19              CO-HEARING OFFICER DODUC:  All right. 
 
         20              MR. HERRICK:  There's only a couple -- There 
 
         21    are only a couple questions remaining. 
 
         22              CO-HEARING OFFICER DODUC:  All right. 
 
         23    Overruled. 
 
         24              Mr. Milligan. 
 
         25              WITNESS MILLIGAN:  There . . .  Okay.  This is 
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          1    not my area of -- 
 
          2              CO-HEARING OFFICER DODUC:  And try to be as 
 
          3    concise as possible. 
 
          4              WITNESS MILLIGAN:  I will. 
 
          5              I think that certainly the Cities of Avenal, 
 
          6    Coalinga, are two places that rely a great deal.  I 
 
          7    don't -- I don't know that it's their only source of 
 
          8    water, but predominantly are relying on CVP water. 
 
          9              MR. HERRICK:  You mention that there were a 
 
         10    number -- a few times in 2014 and 2015 when you -- you, 
 
         11    the CVP, pumped less than the 1500 cfs -- I'll say in 
 
         12    quotes -- minimum health and safety amount. 
 
         13              Do you recall that? 
 
         14              WITNESS MILLIGAN:  The combined exports between 
 
         15    the Project and the CVP were below that. 
 
         16              MR. HERRICK:  Yes. 
 
         17              WITNESS MILLIGAN:  Yes.  There were several 
 
         18    times where the combined exports were below the 1100, 
 
         19    which was 300 cfs by the State Water Project and 800 cfs 
 
         20    for the CVP, and there were a few times that we were 
 
         21    below that. 
 
         22              MR. HERRICK:  Were there any health and -- 
 
         23    Excuse me. 
 
         24              Were there any health and safety damages 
 
         25    resulting from your joint pumping -- combined pumping of 
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          1    less than 1500 cfs that you know of? 
 
          2              WITNESS MILLIGAN:  Well, certainly some places 
 
          3    were still very short of water.  Fortunately, at this 
 
          4    particular time, there was some other water that we were 
 
          5    able to -- lack of a more precise word -- borrow from the 
 
          6    State Water Project to be able to meet those needs and 
 
          7    then repaid them at a later time. 
 
          8              MR. HERRICK:  Without being -- sounding rude, I 
 
          9    asked you if there were any damages to health and safety 
 
         10    resulting from those lower pumping rates, combined 
 
         11    pumping rates, and you answered, well, there were people 
 
         12    experienced shortages but we -- they were able to be 
 
         13    covered. 
 
         14              But the question is:  The failure to pump 1500 
 
         15    cfs, did that result in someone not -- not meeting health 
 
         16    and safety standards somewhere? 
 
         17              WITNESS MILLIGAN:  I am not aware. 
 
         18              MR. HERRICK:  Thank you. 
 
         19              WITNESS MILLIGAN:  I don't know. 
 
         20              MR. HERRICK:  Again, this is the last part, the 
 
         21    followup on especially the questions by Mr. Bezerra. 
 
         22              You were asked questions about the -- how the 
 
         23    Bureau might make up for shortages of exports to 
 
         24    South-of-Delta contractors under WaterFix, and I think 
 
         25    you were looking at the below-normal year -- excuse me -- 
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          1    the average annual was minus 13,000 acre-feet or 
 
          2    something like that. 
 
          3              Do you recall that? 
 
          4              WITNESS MILLIGAN:  Generally, yes. 
 
          5              MR. HERRICK:  Yeah.  The ultimate question I 
 
          6    want to ask you is: 
 
          7              The method by which you address that shortage, 
 
          8    if the Bureau tries to address that, is -- or would 
 
          9    require some sort of operational action. 
 
         10              Would you agree with that?  I mean, something 
 
         11    would have to be done to do that.  It won't magically 
 
         12    appear somewhere. 
 
         13              WITNESS MILLIGAN:  If I follow you, I would 
 
         14    assume that operationally we would do something 
 
         15    differently, probably in the Delta. 
 
         16              One pumping facility would pump rather than the 
 
         17    other. 
 
         18              MR. HERRICK:  And so my question to you, then, 
 
         19    is: 
 
         20              Until we know how you're going to address that, 
 
         21    how do we evaluate the impacts of the California 
 
         22    WaterFix? 
 
         23              WITNESS MILLIGAN:  Well, not being the person 
 
         24    that developed the impact analysis to the -- let's say, 
 
         25    the -- the environmental documents, meaning the EIS/EIR, 
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          1    the work that's being done on the Biological Assessment, 
 
          2    I think you need to look at it as a case-by-case. 
 
          3              The aggregate pumping of the two Projects 
 
          4    probably covered a great deal of the effects, and that 
 
          5    we're into some very fine-tuning potential effects that, 
 
          6    oh, 50,000 acre-feet of pumping over a course of the year 
 
          7    occurred at Jones rather than at -- through Clifton Court 
 
          8    potentially. 
 
          9              I'm not going to say there's not an effect 
 
         10    associated with that, but it may be much less than -- It 
 
         11    may be a much smaller subset of the total effects of 
 
         12    the -- what's being represented in these documents as we 
 
         13    have the support. 
 
         14              MR. HERRICK:  It could certainly be a small 
 
         15    effect. 
 
         16              But isn't the purpose of this hearing to 
 
         17    identify the effects so that people can then evaluate the 
 
         18    import of those and whether or not they translate into 
 
         19    someone's later conclusion of legal injury? 
 
         20              MS. AUFDEMBERGE:  Objection:  It's beyond the 
 
         21    scope; calls for a legal conclusion. 
 
         22              MR. HERRICK:  I thought it was an excellent 
 
         23    question. 
 
         24              CO-HEARING OFFICER DODUC:  I thought it was an 
 
         25    excellent question, too. 
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          1              I don't know that Mr. Milligan can answer it. 
 
          2              Mr. Milligan, do you wish to try? 
 
          3              WITNESS MILLIGAN:  I wish I could answer it. 
 
          4    It's an excellent question. 
 
          5              CO-HEARING OFFICER DODUC:  So let's leave it at 
 
          6    that. 
 
          7              MR. HERRICK:  One last question, and it deals 
 
          8    with the Table 3. 
 
          9              You were commenting that the changes to 
 
         10    North-of-Delta deliveries appear to be slight and only 
 
         11    4,000 acre-feet in a below-normal year. 
 
         12              Do you require that -- require that -- remember 
 
         13    that? 
 
         14              WITNESS MILLIGAN:  That's the table we brought 
 
         15    up in the exhibit, yes. 
 
         16              MR. HERRICK:  But that's an average annual 
 
         17    number; correct?  It wasn't the maximum. 
 
         18              WITNESS MILLIGAN:  That was a -- If I remember, 
 
         19    the 4,000 acre-feet was an average of what was labeled 
 
         20    "below normal years." 
 
         21              MR. HERRICK:  So in some below normal years, it 
 
         22    would be higher than that, and in some below normal 
 
         23    years, it would be lower than that. 
 
         24              WITNESS MILLIGAN:  My assumption is the weren't 
 
         25    all the same, so yes. 
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          1              MR. HERRICK:  Right. 
 
          2              So do we know how often a higher number might 
 
          3    appear so we can determine whether or not 4,000, 10,000, 
 
          4    6,000 actually harms somebody, or do we just have to 
 
          5    assume that the average indicates there's no harm to 
 
          6    anybody? 
 
          7              WITNESS MILLIGAN:  This would probably be an 
 
          8    area that the Modelers would be able to -- The data is 
 
          9    there to do that and assess that.  The roll-up table from 
 
         10    MBK's exhibit kind of mushed those all together so you 
 
         11    couldn't tell that from that table.  But the data is 
 
         12    there defined if that's an area of interest for someone. 
 
         13              MR. HERRICK:  Thank you.  That's all I have. 
 
         14    Sorry for going over my estimated time. 
 
         15              CO-HEARING OFFICER DODUC:  Thank you, 
 
         16    Mr. Herrick.  I'll take it out of Mr. Jackson's time. 
 
         17              MR. HERRICK:  Thank you. 
 
         18              CO-HEARING OFFICER DODUC:  Mr. Jackson, it's 
 
         19    always difficult to follow Mr. Herrick but you are up 
 
         20    next. 
 
         21              MR. JACKSON:  He says I'm -- He says I'm older 
 
         22    than he is so I deserve more deference. 
 
         23              CO-HEARING OFFICER DODUC:  Right.  I did 
 
         24    observe that he offered you his glasses earlier -- 
 
         25              MR. JACKSON:  He did. 
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          1              CO-HEARING OFFICER DODUC:  -- which I thought 
 
          2    it was kind. 
 
          3              MR. JACKSON:  He did.  He's a kind man. 
 
          4              Could we put up -- 
 
          5              CO-HEARING OFFICER DODUC:  Mr. Jackson, also, 
 
          6    the points that you will be covering? 
 
          7              MR. HERRICK:  Well, actually, I was going to 
 
          8    cover the three points:  The operational philosophy and 
 
          9    the use of stored water, the fall water, and the health 
 
         10    and safety pumping. 
 
         11              I think the last two have been covered by 
 
         12    people in front of me, so while we have beaten the 
 
         13    operational philosophy up fairly well, I have some 
 
         14    specific questions that have not yet been asked. 
 
         15              CO-HEARING OFFICER DODUC:  Okay. 
 
         16              MR. JACKSON:  And so I would like DOI-36 at 
 
         17    Page 3, which was up there before. 
 
         18                (Document displayed on screen.) 
 
         19              MR. JACKSON:  Excuse me.  Maybe it's back on 
 
         20    Page 2. 
 
         21              CO-HEARING OFFICER DODUC:  If it helps, I think 
 
         22    the monitor in front of you -- 
 
         23              MR. JACKSON:  There you go. 
 
         24              CO-HEARING OFFICER DODUC:  -- has it as well. 
 
         25    /// 
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          1                      CROSS-EXAMINATION BY 
 
          2              MR. JACKSON:  In this section of your 
 
          3    testimony, Mr. Milligan, you've -- you've used the term 
 
          4    "operational philosophy." 
 
          5              What do you mean by that term?  How do you 
 
          6    define that? 
 
          7              WITNESS MILLIGAN:  Well, as it relates to this 
 
          8    particular testimony and specifics back to some of the 
 
          9    review of the modeling that was presented, for lack of a 
 
         10    word, the MBK modeling, was that, in this case, what is 
 
         11    the philosophical approach operation that we would be 
 
         12    taking if we had a circumstance we had limit -- we didn't 
 
         13    have a lot of limitations as to the movement of water 
 
         14    from the north of the Delta to the south of the Delta, 
 
         15    and how would we value -- and I'm using a CalSim term 
 
         16    here.  How would -- What relative value would we put in 
 
         17    an acre-foot of water that may reside in Shasta versus 
 
         18    taking up to and trying to, with some losses, to get that 
 
         19    into San Luis Reservoir? 
 
         20              And what I was trying to emphasize here is that 
 
         21    we see a great deal of value of an acre-foot of water in 
 
         22    Shasta or in Folsom because it gives us a lot of 
 
         23    flexibility depending on what the subsequent Water Year 
 
         24    plays out because there are more things we can use that 
 
         25    water for, whether it's meeting a demand in that 
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          1    particular basin or an in-stream flow in the river or in 
 
          2    that particular year ahead, or to meet a Delta water 
 
          3    quality standard or outflow objective.  Once we move it 
 
          4    into storage south of Delta, then it's pretty limited as 
 
          5    to where it's going to go. 
 
          6             So we would not take -- We would not take 
 
          7    likely -- lightly the idea of, gee, we're past capacity 
 
          8    and there's some calendar dates left here, let's pump -- 
 
          9    release water and pump water to south of Delta just 
 
         10    because we have additional capacity or a change in the 
 
         11    criteria that might be involved. 
 
         12             So philosophically, we -- So when -- Probably 
 
         13    the long way of saying. 
 
         14             We would still give a great deal of deference to 
 
         15    the need to carry -- have some water available to provide 
 
         16    us the maximum flexibility for an uncertainty ahead in 
 
         17    terms of Water Year. 
 
         18              MR. JACKSON:  So is it fair to shorten the 
 
         19    characterization to the words that the water is more 
 
         20    valuable for more uses the higher up the system you keep? 
 
         21              WITNESS MILLIGAN:  Generally speaking, yes. 
 
         22    There's a point at which, as you're getting close to your 
 
         23    conservation pool, that you might say, gee, I've got a 
 
         24    very saturated basin.  I might spill this, and I might 
 
         25    lose control of that, because I need to consider flood 
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          1    operations, so . . . 
 
          2              There's a gradation in that but, generally 
 
          3    speaking, what you said is true. 
 
          4              MR. JACKSON:  Okay.  Is that, then, the source 
 
          5    of your statement that the operational philosophy is 
 
          6    further supported by the definition of CVP yield that you 
 
          7    put in your testimony? 
 
          8              WITNESS MILLIGAN:  I think that, again, this is 
 
          9    in the context of our review of some of the MBK modeling, 
 
         10    which does tend to be a bit more aggressive in how water 
 
         11    is allocated both north and south of the Delta.  It was 
 
         12    one of our earlier charts. 
 
         13              Mathematically speaking, that may on average 
 
         14    produce higher deliveries but lower deliveries in the 
 
         15    drier sequences and presenting, probably, inherently some 
 
         16    more risk. 
 
         17              And what we're trying to point out here was 
 
         18    that that may be actually a counter-philosophy to what 
 
         19    might be proposed -- or what had been used as a -- as a 
 
         20    citation within CVPIA, but by many folks' terms, what 
 
         21    does reliability mean?  And your ability to maintain at 
 
         22    least some deliveries in drought sequences is usually -- 
 
         23    For some folks, that is the definition of liability, not 
 
         24    an average annual delivery over time. 
 
         25              And our concern was the outputs of the -- those 
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          1    modeling results tended to deliver more water in the 
 
          2    wetter sequences than not. 
 
          3              MR. JACKSON:  So what I -- The remaining part 
 
          4    of my questions will be in regard to the -- whether or 
 
          5    not there are different categories in terms of your 
 
          6    operating philosophy based upon whether or not there are 
 
          7    statutes behind them or regulations behind them. 
 
          8              And so my question is:  What is the meaning 
 
          9    of -- in terms of your operation -- of your limitations 
 
         10    under Section 3406(b)(2) that you mentioned here? 
 
         11              Does -- Does your contractual obligations begin 
 
         12    before these things are done that are listed in 34(b)(2) 
 
         13    (sic) or are those balanced with your view of your 
 
         14    contractual obligations? 
 
         15              WITNESS MILLIGAN:  I probably am not the best 
 
         16    person to talk about where these lie within the 
 
         17    obligations of the contracts. 
 
         18              MR. JACKSON:  Well, you're the Operator, 
 
         19    so . . . 
 
         20              I mean, how do you see -- Well, for instance, 
 
         21    you've listed a number of things that are required that 
 
         22    include your obligations under your licenses and permits 
 
         23    with the State Water Resources Control Board. 
 
         24              Do you need to meet those before you -- 
 
         25    completely before you even consider your contractual 
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          1    obligations? 
 
          2              MS. AUFDEMBERGE:  I'd like to object:  Much of 
 
          3    this requires -- calls for a legal conclusion. 
 
          4              CO-HEARING OFFICER DODUC:  I would like to hear 
 
          5    his answer as an Operator, his understanding of what his 
 
          6    obligations are. 
 
          7              MS. AUFDEMBERGE:  On an annual -- In one year; 
 
          8    correct? 
 
          9              CO-HEARING OFFICER DODUC:  In any year. 
 
         10              MS. AUFDEMBERGE:  Well, there's a year over a 
 
         11    year and one year. 
 
         12              CO-HEARING OFFICER DODUC:  In any year, what is 
 
         13    his understanding of his obligations? 
 
         14              WITNESS MILLIGAN:  Well, there are different -- 
 
         15    there's different forms of contracts. 
 
         16              But as an Operator, our first order of business 
 
         17    is, are we operating through the -- through the year to 
 
         18    meet our permit terms and conditions and our Biological 
 
         19    Opinions. 
 
         20              But -- And then at the same -- But at the same 
 
         21    time, in most years, this is not a kind of either/or. 
 
         22    Can we meet the obligations of -- they relate to 
 
         23    settlement contracts, things that we have an 
 
         24    understanding have their root in senior water rights to 
 
         25    us. 
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          1              Once we figure out how we're going to operate 
 
          2    around those, then we can start looking at things, maybe 
 
          3    water available for -- that are probably terms -- or you 
 
          4    could use the term is more discretionary, meaning that 
 
          5    there's a discretion to move those things up and down. 
 
          6              MR. JACKSON:  All right.  And what -- 
 
          7              WITNESS MILLIGAN:  What gets very difficult is 
 
          8    in a year where you're trying to put together the 
 
          9    operations to meet the Permit terms and conditions and 
 
         10    obligations of senior water right holders and there's not 
 
         11    enough water to go around. 
 
         12              MR. JACKSON:  In regard to your license and 
 
         13    permit conditions and the State Water Resources Control 
 
         14    Board's authority, aren't they in charge of determining 
 
         15    who's senior in any given circumstance rather than the 
 
         16    Bureau? 
 
         17              WITNESS MILLIGAN:  Well, yeah, but -- And to a 
 
         18    large part, as an Operator, a lot of that is in most 
 
         19    circumstances settled already, that we understand what 
 
         20    those mean.  Some of meeting those obligations have their 
 
         21    roots in some Board orders. 
 
         22              MR. JACKSON:  Yes. 
 
         23              The -- When you talk about "other agreements 
 
         24    pertaining to the Central Valley Project under applicable 
 
         25    State or Federal law existing at the time of enactment of 
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          1    this title have been met," does that include the salinity 
 
          2    requirement that was a -- a reason for the Central Valley 
 
          3    Project going into effect originally? 
 
          4              MS. AUFDEMBERGE:  Objection:  Calls for a legal 
 
          5    conclusion. 
 
          6              MR. JACKSON:  As an Operator, do you operate to 
 
          7    meet the salinity requirements in the Delta as a purpose 
 
          8    of your Project? 
 
          9              CO-HEARING OFFICER DODUC:  Mr. Mizell. 
 
         10              MR. MIZELL:  I'm objecting to Mr. Jackson's 
 
         11    line of questioning as asking Ron Milligan to interpret 
 
         12    statute and derive the meaning and operational philosophy 
 
         13    of his superiors that he's already testified in 
 
         14    cross-examination by Mr. Hitchings that he's given 
 
         15    certain constraints and he operates to those constraints. 
 
         16              The rationale behind constraints is what 
 
         17    Mr. Jackson is trying to get into, and I believe that's 
 
         18    already been asked and answered. 
 
         19              CO-HEARING OFFICER DODUC:  Mr. Jackson. 
 
         20              MR. JACKSON:  I'm reading off the man's 
 
         21    rebuttal testimony, and so I can't possible be out of the 
 
         22    scope of his rebuttal testimony. 
 
         23              The -- 
 
         24              CO-HEARING OFFICER DODUC:  You're not -- 
 
         25    Mr. Jackson, I'm trying to ascertain what additional 
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          1    information Mr. Milligan might be able to provide in 
 
          2    response to your question that you -- that you're trying 
 
          3    to seek. 
 
          4              MR. JACKSON:  Well, the -- the -- the language 
 
          5    I was just moving to is:  What are the applicable State 
 
          6    or Federal laws that he's talking about?  And do they 
 
          7    include things specifically like the Delta Protection 
 
          8    Act? 
 
          9              CO-HEARING OFFICER DODUC:  Mr. Milligan. 
 
         10              WITNESS MILLIGAN:  Mr. Jackson, could you point 
 
         11    to which particular area you're speaking of when 
 
         12    you're -- Is it the text that was within the citation of 
 
         13    3406(b)(2) from the CVPIA or was it -- 
 
         14              MR. JACKSON:  3406(b)(2), in your testimony, 
 
         15    looks to be Page 2. 
 
         16              WITNESS MILLIGAN:  Correct. 
 
         17              And I think that that text is related back to 
 
         18    how, for the purposes of the Act, they're defining 
 
         19    "yield" and to some degree "reliability." 
 
         20              But there's a whole host of State and Federal 
 
         21    requirements that -- that we're trying to meet at any 
 
         22    particular time. 
 
         23              MR. JACKSON:  And -- And I guess I'll try to 
 
         24    simplify the question. 
 
         25              Since you have this stuff -- this definition of 
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          1    "yield" in the CVPIA, do you meet -- do you see your 
 
          2    operational philosophy as operating to balance things 
 
          3    after these are met, or are these just other things that 
 
          4    you balance with your contracts? 
 
          5              WITNESS MILLIGAN:  I think I -- 
 
          6              MS. AUFDEMBERGE:  I have to object to that. 
 
          7    The -- I don't understand what "these" are.  These are -- 
 
          8              MR. JACKSON:  They are, according to this, 
 
          9    project yield. 
 
         10              My question is:  Is the project yield 
 
         11    determined after fishery, water quality, flow and 
 
         12    operational requirements, terms and conditions and 
 
         13    license permits and other agreements relating to the 
 
         14    Central Valley Project under applicable State or Federal 
 
         15    law? 
 
         16              MS. AUFDEMBERGE:  I'm just going to have to 
 
         17    object: 
 
         18              This is -- He's asking about interpretation of 
 
         19    the statute, and Mr. Milligan has already testified 
 
         20    that's not the purpose of his reciting CVPIA, that 
 
         21    section. 
 
         22              CO-HEARING OFFICER DODUC:  Mr. Milligan, let's 
 
         23    see if we can finish this up. 
 
         24              Your inclusion of CVP yield in your testimony 
 
         25    was intended for what purpose? 
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          1              WITNESS MILLIGAN:  The purpose was to show that 
 
          2    delivery of water predominantly for Water Service 
 
          3    Contractors was viewed through a lens of what could you 
 
          4    do during a prolonged drought sequence, not what is the 
 
          5    yield of the Project over all Water Year types. 
 
          6              So the intent here of talking about this is 
 
          7    that, even back to CVPIA earlier documents, the intent of 
 
          8    the Project was to look at it through the lens of what 
 
          9    kind of water can you provide through an extended drought 
 
         10    period? 
 
         11              And that was the reason that we included this, 
 
         12    because this would -- If you were to look at yield only 
 
         13    from the 1928 to 1934 drought period, you would actually 
 
         14    see, from what the MBK modeling was suggesting, a 
 
         15    significant decrease in yield, using this definition, to 
 
         16    that approach. 
 
         17              It's not that they couldn't change in the 
 
         18    future.  That was the intent here was, we were losing 
 
         19    what appeared to be availability of water for Water 
 
         20    Service Contractors in -- in drought sequences. 
 
         21              The rest -- As an Operator, we don't typically 
 
         22    every year try to define what's the yield of the Project 
 
         23    through the drought sequence. 
 
         24              CO-HEARING OFFICER DODUC:  Right. 
 
         25              WITNESS MILLIGAN:  That's really not germane to 
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          1    the day-to-day operations of the Project. 
 
          2              CO-HEARING OFFICER DODUC:  Mr. Jackson, I 
 
          3    believe you exhausted this particular area to the point 
 
          4    where I think we've maximized the value of his line of 
 
          5    questioning. 
 
          6              MR. JACKSON:  I understand that that may be the 
 
          7    ruling.  For the purposes of the record, I would like to 
 
          8    indicate that I don't believe I've exhausted it. 
 
          9              And the next question would be:  When he 
 
         10    talks -- When the CVPIA Project yield is analyzed, what 
 
         11    State and Federal laws are a part of that determination 
 
         12    in any given year? 
 
         13              MS. AUFDEMBERGE:  That's a legal conclusion. 
 
         14    That requires a legal conclusion. 
 
         15              CO-HEARING OFFICER DODUC:  Yes, it requires 
 
         16    legal understanding, but Mr. Milligan is an Operator, a 
 
         17    Senior Level Operator, who does have some information. 
 
         18              So, to the extent that you have included this 
 
         19    in your testimony, Mr. Milligan, can you answer 
 
         20    Mr. Jackson's question with respect to the scope of this 
 
         21    paragraph? 
 
         22              WITNESS MILLIGAN:  If one were to today do an 
 
         23    analysis of what is the yield of the CVP through this 
 
         24    drought period, specific to this language -- and this is 
 
         25    not something that's routinely done; I want to emphasize 
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          1    that -- that it would probably be a whole host of 
 
          2    existing permit terms and conditions, Biological 
 
          3    Opinions, Water Quality Control Plan requirements, 
 
          4    in-stream flows, Trinity rock flows potentially would 
 
          5    fall into that. 
 
          6              We'd probably have to sit and brainstorm a 
 
          7    whole number of things.  A lot of those are already 
 
          8    inherently wired into CalSim so I would probably start 
 
          9    there.  All of those types of things certainly would 
 
         10    be -- 
 
         11              CO-HEARING OFFICER DODUC:  So let me stop you 
 
         12    there, Mr. Milligan and ask Mr. Jackson: 
 
         13              I would hope it's not your intent in asking 
 
         14    this question to go through a listing of all those 
 
         15    requirements. 
 
         16              So what -- What is the point that you're trying 
 
         17    to get across here?  Help me understand. 
 
         18              MR. JACKSON:  Sure. 
 
         19              I'm trying to understand -- and I thought 
 
         20    that's what this says -- to determine whether or not the 
 
         21    operational philosophy which seems to be the answer to 
 
         22    everything at this point, since nothing in terms of 
 
         23    operation has been specifically submitted for this 
 
         24    Project, nothing definitive, includes the laws that 
 
         25    they're required to follow as -- as deductions from yield 
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          1    that they're operating with under their philosophy. 
 
          2              CO-HEARING OFFICER DODUC:  Mr. Milligan. 
 
          3              WITNESS MILLIGAN:  Again, a calculation of 
 
          4    yield is not something that -- that we would -- that's 
 
          5    typically done, particularly in this case. 
 
          6              If one were to do it for the -- and they had a 
 
          7    purpose for CVPIA, this is the sum total of the guidance 
 
          8    we get.  So we would make an attempt to determine that. 
 
          9              From the philosophy of how we operate the 
 
         10    Project, what we're saying is that we would try to 
 
         11    maintain in that philosophy operating in a manner that 
 
         12    would maintain some level of deliveries through extended 
 
         13    drought periods. 
 
         14              CO-HEARING OFFICER DODUC:  While in complying 
 
         15    with applicable State and Federal law. 
 
         16              WITNESS MILLIGAN:  Yes, exactly.  It's not -- 
 
         17    Which I think is the purpose of that rebuttal, was to say 
 
         18    that we seem to have lost that line of thinking and what 
 
         19    the MBK presentation of impossible operations would look 
 
         20    like, which is, well, we're just going to try to get as 
 
         21    much water on average as we can, which has a lot of 
 
         22    delivery of water in the, and above the, average 
 
         23    timeframe. 
 
         24              And that, when you start comparing it to with 
 
         25    and without the Project gives you some different answers, 
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          1    that was really the whole point here, is that we still 
 
          2    see value in drought sequences and making deliveries to 
 
          3    Water Service Contractors.  And those will be done after 
 
          4    we meet other obligations, which are related to senior 
 
          5    water right holders and permit terms and conditions. 
 
          6              CO-HEARING OFFICER DODUC:  And Permit terms and 
 
          7    conditions. 
 
          8              WITNESS MILLIGAN:  Correct. 
 
          9              CO-HEARING OFFICER DODUC:  Thank you. 
 
         10              MR. JACKSON:  And I don't want to confuse it, 
 
         11    so I'm . . . 
 
         12              Mr. Milligan, in regard to the drought 
 
         13    sequences of the 1928 to 1934 drought, your operational 
 
         14    philosophy at this point in time is to keep that in mind. 
 
         15    Is that fair to say? 
 
         16              WITNESS MILLIGAN:  Well, yes.  I think what 
 
         17    we've got today is probably that drought sequence, the 
 
         18    '88 through '92 drought period.  I think the period that 
 
         19    we just are coming out of is influencing a bit of our 
 
         20    thinking, is that, what do we do to maintain some control 
 
         21    of the system? 
 
         22              And I'll take even 1977 Delta water quality as 
 
         23    well, is, what -- what can we do to maintain control of 
 
         24    our system so we don't lose that salinity in the Delta at 
 
         25    some point? 
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          1              MR. JACKSON:  So isn't it time to do that and 
 
          2    put it into the permits in terms of trying to be able to 
 
          3    get through the next drought -- 
 
          4              MS. AUFDEMBERGE:  Objection -- 
 
          5              MR. JACKSON:  -- with a plan? 
 
          6              MR. MIZELL:  -- calls for a legal conclusion. 
 
          7              MR. JACKSON:  This is an Operator conclusion. 
 
          8    I mean -- 
 
          9              MR. MIZELL:  It's a legal conclusion about 
 
         10    whether the Board had -- 
 
         11              MR. JACKSON:  We could it with a legal 
 
         12    conclusion -- 
 
         13              CO-HEARING OFFICER DODUC:  Stop.  Stop.  Stop. 
 
         14              Mr. Milligan, are you able to answer the 
 
         15    question? 
 
         16              WITNESS MILLIGAN:  I can't answer the question 
 
         17    that this is the time or the place or the process to do 
 
         18    that. 
 
         19              But as an Operator, we are constantly thinking 
 
         20    about that and amongst some other things.  We're thinking 
 
         21    next year is a flood, a wet year, like in 1982 to '83 
 
         22    type of transition.  We're also thinking about those 
 
         23    things. 
 
         24              So there's a lot of planning positional logic 
 
         25    that goes into our operations, and I don't know.  They're 
 
                       California Reporting, LLC - (510) 224-4476 
                               www.CaliforniaReporting.com 











                                                                           129 
 
 
 
 
 
          1    all good things, but where do we do that?  I can't say. 
 
          2              MR. JACKSON:  And one last question. 
 
          3              This Project is designed to take excess water 
 
          4    from below the reservoirs. 
 
          5              Would you define what you mean by "excess water 
 
          6    from below the reservoirs." 
 
          7              WITNESS MILLIGAN:  Well, let's say excess water 
 
          8    in the Delta, and let's say as it relates to this 
 
          9    particular new Point of Diversion, let's say, high flows 
 
         10    past Hood that are in excess of what's needed to maintain 
 
         11    salinity and other biological outflow requirements. 
 
         12              So as we've seen on, let's say, daily 
 
         13    time-step, there's probably a number of days and a 
 
         14    particular hydrologic sequence that the flows that are 
 
         15    past that reach of the Sacramento River or in excess of 
 
         16    those needs, and that diversion there can be done in a 
 
         17    safe manner. 
 
         18              So those are the -- And those flows are, let's 
 
         19    say, product in the winter and spring that are not the 
 
         20    product of reservoir storage withdrawal, but are either 
 
         21    passing through flows that would not otherwise be stored, 
 
         22    or have actually fallen on the valley floor and they're 
 
         23    running into the Delta. 
 
         24              That's -- That's my thinking of the definition. 
 
         25              MR. JACKSON:  And it's your position that 
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          1    there's no one who has a senior water right to the Bureau 
 
          2    for those waters? 
 
          3              WITNESS MILLIGAN:  We would only be -- 
 
          4              MS. AUFDEMBERGE:  Objection:  That . . . 
 
          5              CO-HEARING OFFICER DODUC:  Just let him answer, 
 
          6    Miss Aufdemberge. 
 
          7              WITNESS MILLIGAN:  To the degree that we would 
 
          8    be exercising our current rights, as we understand them. 
 
          9    We're -- We're not suggesting in this proceeding that 
 
         10    we're expanding our -- the volume of water that we would 
 
         11    take or the -- the period, the season of diverting the 
 
         12    water.  It's just adding another location. 
 
         13              MR. JACKSON:  And if you were incorrect about 
 
         14    that and were actually doing that, then you're not trying 
 
         15    to change priority of water rights by joining this 
 
         16    Project. 
 
         17              WITNESS MILLIGAN:  That's -- That -- That is 
 
         18    correct.  That's not my understanding. 
 
         19              MR. JACKSON:  Thank you. 
 
         20              CO-HEARING OFFICER DODUC:  Thank you, 
 
         21    Mr. Jackson. 
 
         22              Miss Des Jardins, you are our last 
 
         23    cross-examiner. 
 
         24              MS. DES JARDINS:  Okay. 
 
         25              CO-HEARING OFFICER DODUC:  Miss Des Jardins has 
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          1    requested 45 minutes.  I will urge her to be more 
 
          2    efficient. 
 
          3              However, Mr. Milligan, what is your flexibility 
 
          4    to go a little bit beyond 1:00? 
 
          5              WITNESS MILLIGAN:  I would be flexible to stay 
 
          6    until we finish this line of questioning. 
 
          7              CO-HEARING OFFICER DODUC:  All right. 
 
          8              MS. DES JARDINS:  Thank you.  Dierdre 
 
          9    Des Jardins with California Water Research. 
 
         10              CO-HEARING OFFICER DODUC:  And the points that 
 
         11    you will be covering, Miss Des Jardins? 
 
         12              MS. DES JARDINS:  I wanted to specifically ask 
 
         13    about the allocation decisions and the pumping that was 
 
         14    done in the fall of 2013 and what happened with storage 
 
         15    in 2014. 
 
         16              And there's sort of some inconsistencies, and 
 
         17    I -- 
 
         18              CO-HEARING OFFICER DODUC:  I'm sorry. 
 
         19              MS. DES JARDINS:  And I also wanted to look at 
 
         20    what the total minimum health and safety demands of the 
 
         21    CVP were and how -- how he was making provisions to end a 
 
         22    repeat of the '28 to '34 drought, meeting those demands. 
 
         23              CO-HEARING OFFICER DODUC:  And on your first 
 
         24    point with respect to inconsistency, are you referring to 
 
         25    inconsistency to the philosophy in his rebuttal 
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          1    testimony?  What kind of inconsistencies? 
 
          2              MS. DES JARDINS:  It's factually inconsistent. 
 
          3              CO-HEARING OFFICER DODUC:  In the allocation 
 
          4    decisions that were previously made? 
 
          5              MS. DES JARDINS:  I'd like to be able to ask 
 
          6    the question.  I think that'll make it clear, and then 
 
          7    you can rule on any other one. 
 
          8              CO-HEARING OFFICER DODUC:  We shall see. 
 
          9              Proceed. 
 
         10              MS. DES JARDINS:  Okay. 
 
         11              CO-HEARING OFFICER DODUC:  Miss Aufdemberge. 
 
         12                      CROSS-EXAMINATION BY 
 
         13              MS. DES JARDINS:  So, Mr. Milligan, I'd like to 
 
         14    pull up Exhibit DOI-36, please. 
 
         15                (Document displayed on screen.) 
 
         16              MS. DES JARDINS:  And I'd like to go to the 
 
         17    bottom of Page 2:  "Using fall exports." 
 
         18              And it states (reading): 
 
         19              "We typically assume that if they can meet" -- 
 
         20              It's on the bottom of Page 2. 
 
         21                (Document displayed on screen.) 
 
         22              MS. DES JARDINS:  Scroll to the next page. 
 
         23                   (Scrolling down document.) 
 
         24              MS. DES JARDINS:  (Reading): 
 
         25              ". . . The peak demand in July and August then 
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          1         we will be able to meet the demands" during "the 
 
          2         contract year.  As a result, available Delta pumping 
 
          3         in September through November does not typically 
 
          4         influence the allocation estimates made the previous 
 
          5         spring." 
 
          6              So, in 2013, you've had one of the dryest 
 
          7    periods on record.  And as you went into fall, the 
 
          8    records show that you had maximal pumping of 4250 in 
 
          9    August, 3250 in September, and 2500 in October and the 
 
         10    first part of November. 
 
         11              I can pull up a slide if you'd like to look at 
 
         12    that. 
 
         13              And so my question to you is:  That wasn't 
 
         14    minimal health and safety pumping and, in fact, by 
 
         15    January, you'd drawn down Shasta to 1.6 million 
 
         16    acre-feet. 
 
         17              So when you were -- you had made the allocation 
 
         18    the previous spring, when you were doing that pumping and 
 
         19    you were seeing that it was a very dry fall and, in fact, 
 
         20    your testimony says that it was the dryest 12-month 
 
         21    period on record, did you consider reducing the 
 
         22    allocations? 
 
         23              WITNESS MILLIGAN:  So, with all of that 
 
         24    discussion, if the question is, did we consider reducing 
 
         25    allocation, the answer is no, because the water 
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          1    predominantly used for that allocation had already been 
 
          2    used; that the pumping that was done in that fall wasn't 
 
          3    really being directly delivered to support the 
 
          4    allocation. 
 
          5              I think consistent with what is written here, 
 
          6    is that that was actually a period of time where storage 
 
          7    was increasing in San Luis, not to support necessarily 
 
          8    directly the allocation.  And that it's also probably my 
 
          9    recollection that this was a period in time where we saw 
 
         10    depletions kind of break in Sac Valley, and we saw 
 
         11    actually secretions occurring, and that there was water 
 
         12    available to pump in the Delta. 
 
         13              So we'd have to look at simultaneously what 
 
         14    were the releases in the reservoirs, and were they at -- 
 
         15    releases that were consistent with in-stream flow 
 
         16    requirements? 
 
         17              MS. DES JARDINS:  Could we pull up DDJ-179, 
 
         18    please. 
 
         19                (Document displayed on screen.) 
 
         20              MS. DES JARDINS:  This shows -- I did pull up 
 
         21    what was happening in Shasta.  I know that you were 
 
         22    increasing storage in San Luis but this shows what was 
 
         23    happening with Shasta that fall. 
 
         24              WITNESS MILLIGAN:  And I can't -- I'm sorry.  I 
 
         25    can't quite read.  Is this storage going on? 
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          1              MS. DES JARDINS:  Yeah.  This is the reservoir 
 
          2    storage.  I pulled it off of CDEC. 
 
          3              WITNESS MILLIGAN:  Yes. 
 
          4              MS. DES JARDINS:  And you can see, at the end 
 
          5    of August, you were about almost 2.4 million acre-feet, 
 
          6    September you were 2.1, October you were 1.5, and I -- 
 
          7    you see it being drawn down through the entire fall. 
 
          8              WITNESS MILLIGAN:  And we -- we had -- So the 
 
          9    real question is, what were the releases at that time? 
 
         10    We have to release some minimum flows for fishery on the 
 
         11    upper part of the Sacramento River. 
 
         12              MS. DES JARDINS:  Isn't that primarily in the 
 
         13    spring, though? 
 
         14              WITNESS MILLIGAN:  No.  We have at least a 
 
         15    minimum -- and actually per -- through 3406(b)(2) of the 
 
         16    CVPIA, we were actually trying to provide some in-stream 
 
         17    flow habitat for spawning fall-run Chinook as well. 
 
         18              MS. DES JARDINS:  Okay.  Can we bring up 
 
         19    DDJ-180, please. 
 
         20                (Document displayed on screen.) 
 
         21              MS. DES JARDINS:  So this is the actual pumping 
 
         22    during that period, and it shows -- Isn't 4250 fairly 
 
         23    close to the maximum at that Tracy Pumping Plant? 
 
         24              WITNESS MILLIGAN:  Probably -- With most 
 
         25    configurations, it probably was five units, so, in a 
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          1    lower diversion period, it was probably about what I -- I 
 
          2    believe the capacity of is EC probably what's happening 
 
          3    here. 
 
          4              MS. DES JARDINS:  And then it shows we were 
 
          5    down to 3450 and then down to around 2500.  And then it 
 
          6    was only until late December that you finally start 
 
          7    ramping down to 1,000, which is close to your minimum. 
 
          8              CO-HEARING OFFICER DODUC:  And the question is? 
 
          9              MS. DES JARDINS:  And so wasn't -- Weren't you 
 
         10    releasing water from storage?  Doesn't this imply that 
 
         11    you were having to release water from storage for these 
 
         12    fall exports?  Because I don't believe there was very 
 
         13    much runoff during that fall. 
 
         14              WITNESS MILLIGAN:  The answer is, no, I don't 
 
         15    believe so.  I think I characterize it as we were making 
 
         16    releases -- reservoir releases for in-stream purposes 
 
         17    upstream and pumping what was available to the Project 
 
         18    at -- in the Delta at the time. 
 
         19              So we're taking what we had from our releases 
 
         20    on both the American and the Sacramento and, per COA 
 
         21    sharing formula with the State of California, these were 
 
         22    pumping rates that were supported by those releases. 
 
         23              But it's not my recollection that we were 
 
         24    augmenting those releases at this particular time to -- 
 
         25    to basically increase pumping rates.  If that were the 
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          1    case, you would have probably seen a lower -- lower 
 
          2    storages at Shasta, for example, and higher pumping rates 
 
          3    here. 
 
          4              MS. DES JARDINS:  What is the minimum release 
 
          5    at Shasta in the fall at Keswick? 
 
          6              WITNESS MILLIGAN:  Well, the minimum is 3250 
 
          7    has been our rule of thought.  But, as I said, there 
 
          8    is -- are augmentations to that, you know, in 
 
          9    coordination with U.S. Fish and Wildlife Service, State 
 
         10    Fish and Wildlife, and other fisheries that augment that 
 
         11    flow to provide additional spawning habitat and flow 
 
         12    flexibility -- or flow stability through that Reach for 
 
         13    spawning in the fall. 
 
         14              MS. DES JARDINS:  You have (b)(2) water that 
 
         15    you use sometimes, but do you remember if you used that 
 
         16    or did augment the -- the minimum flows? 
 
         17              WITNESS MILLIGAN:  I -- I don't have that with 
 
         18    me at the moment. 
 
         19              MS. DES JARDINS:  Okay.  What is the minimum 
 
         20    flow at Folsom in the fall? 
 
         21              WITNESS MILLIGAN:  That depends -- 
 
         22              CO-HEARING OFFICER DODUC:  Hold on. 
 
         23              MS. DES JARDINS:  Yeah. 
 
         24              CO-HEARING OFFICER DODUC:  Hold on. 
 
         25              MS. DES JARDINS:  Getting off -- 
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          1              CO-HEARING OFFICER DODUC:  Miss Des Jardins, I 
 
          2    allowed you to explore this topic, even though 
 
          3    Miss Aufdemberge did not object, but I need you now to go 
 
          4    back to the rebuttal testimony that Mr. Milligan 
 
          5    presented. 
 
          6              And if there are any inconsistency that you 
 
          7    observe with respect to what he testified to in his 
 
          8    rebuttal, then that's where you should focus. 
 
          9              MS. DES JARDINS:  Okay.  Let's -- Let's go back 
 
         10    to Page 2 of DOI-36. 
 
         11                (Document displayed on screen.) 
 
         12              MS. DES JARDINS:  And -- Yeah.  Let's scroll 
 
         13    back up. 
 
         14                    (Scrolling up document.) 
 
         15              MS. DES JARDINS:  Scroll back up. 
 
         16                    (Scrolling up document.) 
 
         17              MS. DES JARDINS:  Okay.  There we are. 
 
         18              (Reading): 
 
         19              ". . . Calendar year 2013 had the driest 
 
         20         12-month period on record.  A primary factor in 
 
         21         these years was the severely limited snowpack to 
 
         22         provide a water source throughout the irrigation 
 
         23         season.  In these years, Reclamation chose not to 
 
         24         drain the upstream CVP reservoirs to meet system 
 
         25         demands due to heightened potential risk of the 
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          1         drought continuing." 
 
          2              So this seems to be inconsistent.  What you're 
 
          3    saying is that you were required to make, it looks like, 
 
          4    about 800,000 acre-feet of releases for fishery flows? 
 
          5              WITNESS MILLIGAN:  Well, again, we haven't 
 
          6    looked at what the releases were.  I haven't presented 
 
          7    that. 
 
          8              But we had minimum flows that were required, 
 
          9    and those were coordinated to meet those flows, and 
 
         10    minimum flows on the Sacramento River as well. 
 
         11              I don't know what was controlling Keswick 
 
         12    releases at the time.  But we were just pumping, for the 
 
         13    most part, the water available, once it hit the Delta, 
 
         14    that was driving what those pumping rates were, not vice 
 
         15    versa. 
 
         16              It wasn't a pumping number to support an 
 
         17    allocation because demands had dropped off and that's why 
 
         18    San Luis Reservoir was accumulating storage.  It was a 
 
         19    matter of this water needed to be released upstream and 
 
         20    that, once it reached the Delta, we were within our 
 
         21    rights to pump it. 
 
         22              MS. DES JARDINS:  I . . . I did want to ask you 
 
         23    about: 
 
         24              Do you know what the -- what the demand is in 
 
         25    drought years for the Settlement Contractors? 
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          1              CO-HEARING OFFICER DODUC:  Miss Aufdemberge. 
 
          2              MS. AUFDEMBERGE:  Object:  That's beyond the 
 
          3    scope. 
 
          4              MS. DES JARDINS:  He does state -- And let's go 
 
          5    back to this.  Let's go up -- Scroll up to CVPIA. 
 
          6              (Reading): 
 
          7              "For the purpose of this section, the term 
 
          8         'Central Valley Project yield' means the delivery 
 
          9         capability of the Central Valley Project during the 
 
         10         1928-1934 drought" -- 
 
         11              CO-HEARING OFFICER DODUC:  Yes.  We've seen 
 
         12    this particular passage already thanks to -- Well, we've 
 
         13    seen this. 
 
         14              MS. DES JARDINS:  So you don't provide any 
 
         15    information here about what the actual CVP demands are 
 
         16    and how you would meet them during a repeat of the '28 to 
 
         17    '34 drought? 
 
         18              CO-HEARING OFFICER DODUC:  And Mr. Milligan has 
 
         19    already answered in response to a previous question as to 
 
         20    the intent of including this passage. 
 
         21              Do you -- 
 
         22              MS. DES JARDINS:  What was the answer? 
 
         23              CO-HEARING OFFICER DODUC:  Do you have further 
 
         24    questions? 
 
         25              MS. DES JARDINS:  What was the answer that he 
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          1    gave previously?  Because I -- I did want to ask a 
 
          2    followup question about that. 
 
          3              CO-HEARING OFFICER DODUC:  What is your 
 
          4    followup question? 
 
          5              MS. DES JARDINS:  Why . . . 
 
          6              The 2014 drought was not more severe than the 
 
          7    '28 to '34 drought, so why weren't you able to meet -- 
 
          8    You know, this says that -- 
 
          9              MS. AUFDEMBERGE:  Objection. 
 
         10              MS. DES JARDINS:  This implies there's 
 
         11    reliability. 
 
         12              MS. AUFDEMBERGE:  Assumes facts not in 
 
         13    evidence. 
 
         14              MS. DES JARDINS:  Yeah. 
 
         15              CO-HEARING OFFICER DODUC:  Miss Des Jardins, 
 
         16    complete your question for me. 
 
         17              MS. DES JARDINS:  Oh. 
 
         18              Why weren't you able to meet the CVP demands, 
 
         19    including the water quality requirements?  Because it did 
 
         20    say there that (reading): 
 
         21              ". . . Means the delivery capability . . . 
 
         22         after fishery, water quality, and other flow and 
 
         23         operational requirements" are "met." 
 
         24              And I'm trying to see because there's -- 
 
         25    there's a concern there that it wasn't -- There were -- 
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          1    There were conflicts at that point in 2014.  It was a dry 
 
          2    year. 
 
          3              And the question was, why wasn't there enough 
 
          4    water to meet the health and safety standards that you 
 
          5    needed to meet without curtailing these other 
 
          6    obligations? 
 
          7              CO-HEARING OFFICER DODUC:  Because it was a 
 
          8    drought? 
 
          9              MS. DES JARDINS:  This indicates there's a 
 
         10    reliability issue. 
 
         11              Do you -- When making your allocation 
 
         12    decisions, do you consider the need to provide minimum 
 
         13    health and safety flows in subsequent years? 
 
         14              MS. AUFDEMBERGE:  I'm going to object:  The 
 
         15    questioning is premised on the '28 to '34 drought being 
 
         16    worse than the '13 through '16 -- 
 
         17              CO-HEARING OFFICER DODUC:  No, let's -- Okay. 
 
         18              MS. AUFDEMBERGE:  And I'm not sure -- 
 
         19              CO-HEARING OFFICER DODUC:  Let's -- Hold on. 
 
         20    Hold on. 
 
         21              Let's take Miss des Jardins' last question and 
 
         22    apply it to the operational philosophy to which 
 
         23    Mr. Milligan has been testifying. 
 
         24              WITNESS MILLIGAN:  So how would we phrase that 
 
         25    question? 
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          1              CO-HEARING OFFICER DODUC:  Miss Des Jardins, 
 
          2    just state your last question again in terms of 
 
          3    considering health and safety -- 
 
          4              MS. DES JARDINS:  This implies -- The Central 
 
          5    Valley Project yield implies . . . 
 
          6              Is the CVP able to meet minimum health and 
 
          7    safety requirements through a repeat of the '28 to '34 
 
          8    drought? 
 
          9              CO-HEARING OFFICER DODUC:  I don't know that it 
 
         10    requires that. 
 
         11              Mr. Milligan. 
 
         12              WITNESS MILLIGAN:  That is not how I read this 
 
         13    section of the Act.  It just says this -- If you were to 
 
         14    compute the yield of the Project, we'll define that as 
 
         15    this particular sequence -- drought sequence after you've 
 
         16    met these other requirements.  And if that ends up being 
 
         17    zero, the yield of the Project would be zero potentially 
 
         18    if you apply this. 
 
         19              That's a little different question than the 
 
         20    previous question we had, so I'm not sure -- That is not 
 
         21    how I would read this particular question.  This is not 
 
         22    applying a guarantee or a philosophy to get through and 
 
         23    meet certain obligations during this drought sequence. 
 
         24              CO-HEARING OFFICER DODUC:  Thank you. 
 
         25              MS. DES JARDINS:  Okay.  So this says -- 
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          1    Doesn't it imply that, under your current operational 
 
          2    philosophy, that you will have water in carryover storage 
 
          3    to meet the minimum health and safety requirements? 
 
          4              WITNESS MILLIGAN:  That's not what this section 
 
          5    is saying.  I don't think that we've talked about it in 
 
          6    that context, either. 
 
          7              MS. DES JARDINS:  Are you aware that there used 
 
          8    to be a minimum carryover storage requirement for Shasta 
 
          9    of 1.9 million acre-feet? 
 
         10              CO-HEARING OFFICER DODUC:  Miss Aufdemberge. 
 
         11              MS. AUFDEMBERGE:  Objection. 
 
         12              CO-HEARING OFFICER DODUC:  Sustained. 
 
         13              MS. DES JARDINS:  I believe he discusses the 
 
         14    history of the Central Valley Project and -- and 
 
         15    operations, and he says the historic operations are 
 
         16    different and they did, in fact -- There was a good 
 
         17    stream at one time and it did, in fact, change.  So that 
 
         18    is why I was posing the question. 
 
         19              CO-HEARING OFFICER DODUC:  I don't follow the 
 
         20    question. 
 
         21              MS. DES JARDINS:  There used to be -- There 
 
         22    used to be a minimum carryover storage requirement of 1.9 
 
         23    million acre-feet, and I wanted to ask how that -- 
 
         24              CO-HEARING OFFICER DODUC:  And where is this in 
 
         25    his rebuttal testimony? 
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          1              MS. DES JARDINS:  He -- He just says that 
 
          2    the -- the CVP operations haven't changed. 
 
          3              CO-HEARING OFFICER DODUC:  And where is this in 
 
          4    his rebuttal testimony? 
 
          5                    (Pause in proceedings.) 
 
          6              CO-HEARING OFFICER DODUC:  Miss Des Jardins. 
 
          7              MS. DES JARDINS:  Yeah.  I'm sorry.  I don't 
 
          8    have the exact passage. 
 
          9              CO-HEARING OFFICER DODUC:  Do you have other 
 
         10    questions for Mr. Milligan? 
 
         11                    (Pause in proceedings.) 
 
         12              MS. DES JARDINS:  Do you -- Mr. Milligan, do 
 
         13    you believe that -- In the drought years in 2014, were 
 
         14    natural flows sufficient to provide for health and safety 
 
         15    needs without curtailing . . . curtailing -- health and 
 
         16    safety pumping without curtailing outflows for salinity 
 
         17    requirements? 
 
         18              MS. AUFDEMBERGE:  Objection:  Beyond the scope. 
 
         19              CO-HEARING OFFICER DODUC:  Miss Des Jardins. 
 
         20              MS. DES JARDINS:  It does say -- This is a 
 
         21    question of whether -- whether there was sufficient -- 
 
         22    This -- The core issue is whether there is sufficient 
 
         23    natural flow or whether you have to release stored water, 
 
         24    and this goes to the core of the operational philosophy. 
 
         25              And I can go back to . . . 
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          1              CO-HEARING OFFICER DODUC:  Go back to his -- 
 
          2              MS. DES JARDINS:  Yeah. 
 
          3              CO-HEARING OFFICER DODUC:  -- testimony -- 
 
          4              MS. DES JARDINS:  Yeah.  The testimony. 
 
          5              Let's go back to -- Could you go down -- Scroll 
 
          6    down to Page 2. 
 
          7                   (Scrolling down document.) 
 
          8              MS. DES JARDINS:  Up. 
 
          9                    (Scrolling up document.) 
 
         10              MS. DES JARDINS:  Up. 
 
         11                    (Scrolling up document.) 
 
         12              MS. DES JARDINS:  Up. 
 
         13                (Document displayed on screen.) 
 
         14              MS. DES JARDINS:  It says (reading): 
 
         15              "Reclamation chose not to drain . . . upstream 
 
         16         CVP Reservoirs to meet system demands due to 
 
         17         heightened potential risk of the drought 
 
         18         continuing . . . requested modification of some 
 
         19         D-1641 requirements, not to directly improve CVP 
 
         20         water supplies, but to conserve upstream storage to 
 
         21         the benefit of a number of uses." 
 
         22              And the question there is:  This is directly 
 
         23    related to that because the question is whether natural 
 
         24    flows were sufficient to provide the CVP water supplies 
 
         25    for health and safety. 
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          1              WITNESS MILLIGAN:  This is a difficult question 
 
          2    because one has to assume meeting all the other 
 
          3    requirements.  And in that context, I don't believe it 
 
          4    was. 
 
          5              Reclamation did meet the health and safety 
 
          6    needs for a number of contractors, but it was somewhat at 
 
          7    the expense of some senior contractors getting some of 
 
          8    their water. 
 
          9              As it relates to the health and safety pumping, 
 
         10    there was not enough water in the Delta at the time to 
 
         11    maintain pumping at levels that would have sustained us 
 
         12    over a longer period in -- in the summer months and that 
 
         13    was a combination both of dry hydrology and extremely 
 
         14    high tides and salinity intrusion at the same time, which 
 
         15    was the product of -- It was also fairly unique in 2014 
 
         16    and 2015. 
 
         17              So there had to be adjustments made in the 
 
         18    system, and they were done both in terms of Delta outflow 
 
         19    for some habitat considerations, again a barrier end of 
 
         20    salinity was a deviation, and a number of contractors 
 
         21    both taking less water than they may have had a right to 
 
         22    that were senior to CVP, as well as going through some 
 
         23    extraordinary steps to maintain supplies. 
 
         24              So I think the answer to your question is, 
 
         25    there really was not enough water in the system in that 
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          1    particular year to meet these minimum pumping 
 
          2    requirements.  But I think it would have been -- And the 
 
          3    point of the passage here was to say that an aggressive 
 
          4    approach to CVP operations in other years would have made 
 
          5    that even worse, in my opinion. 
 
          6              But when we do get the 2014-2015, the 
 
          7    phenomenal lack of snowpack is a big driver, and that was 
 
          8    far worse than anything we saw in the '38-to -- 
 
          9    '28-to-34 drought period. 
 
         10              MS. DES JARDINS:  I did want to go back to 
 
         11    DDJ-178. 
 
         12                (Document displayed on screen.) 
 
         13              MS. DES JARDINS:  I'm sorry.  DDJ-179. 
 
         14                (Document displayed on screen.) 
 
         15              MS. DES JARDINS:  Mr. Milligan, this goes back 
 
         16    to the question of -- This shows, after the TUCP was 
 
         17    implemented, storage in Shasta built up to almost 
 
         18    2.4 million acre-feet while you were doing this -- 
 
         19    needing to constrain outflow in the Delta. 
 
         20              Isn't that building up CVP water supplies? 
 
         21              WITNESS MILLIGAN:  Well, certainly building up 
 
         22    storage in Shasta, and primary concern here was trying to 
 
         23    build a cold water pool for the subsequent summer. 
 
         24              These movements of storage, there's, you know, 
 
         25    completely a balancing of what inflows and outflows are. 
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          1    So, obviously, we're building upflow -- storage here, but 
 
          2    we were asking the Board not to -- for deviation so we 
 
          3    wouldn't take some of this storage, because this is not a 
 
          4    very high storage that we're topping out at, so there's 
 
          5    not a lot of cold water pool there. 
 
          6              If we had to take a portion of that to meet a 
 
          7    spring X-2 requirement, for example, we would been in 
 
          8    even worse shape. 
 
          9              MS. DES JARDINS:  Okay.  I believe that 
 
         10    concludes my questions.  Thank you. 
 
         11              CO-HEARING OFFICER DODUC:  Thank you, 
 
         12    Miss Des Jardins. 
 
         13              And that should conclude the cross-examination. 
 
         14              I'm not seeing anyone jumping up. 
 
         15              Miss Aufdemberge, do you wish to redirect? 
 
         16              MS. AUFDEMBERGE:  No redirect. 
 
         17              CO-HEARING OFFICER DODUC:  I don't believe 
 
         18    there were any verbal objections voiced to Mr. Mizell's 
 
         19    testimony and exhibits. 
 
         20              MS. HEINRICH:  I don't think that there were. 
 
         21              CO-HEARING OFFICER DODUC:  Mr. Ochenduszko, 
 
         22    were there any questions asked that were deferred to 
 
         23    somebody else that we need to track? 
 
         24              There were a couple of questions by 
 
         25    Mr. Hitchings and Mr. Bezerra, I believe, but I thought 
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          1    that Mr. Milligan at least attempted to answer them. 
 
          2              MR. OCHENDUSKO:  That's correct. 
 
          3              And, as well, Ms. Nikkel brought up some model 
 
          4    questions but she didn't actually ask those.  She 
 
          5    self-deferred. 
 
          6              CO-HEARING OFFICER DODUC:  Okay.  In that case, 
 
          7    then, I thank you, Mr. Milligan, and we will now take our 
 
          8    lunch break. 
 
          9              WITNESS MILLIGAN:  Thank you. 
 
         10                       (Witness excused.) 
 
         11              CO-HEARING OFFICER DODUC:  And when we return, 
 
         12    we will hear from the three witnesses whose names I now 
 
         13    do not remember, and we'll continue Part -- Panel 2 
 
         14    Petitioners' testimony. 
 
         15              We will resume at 2:05. 
 
         16            (Luncheon recess was taken at 1:04 p.m.) 
 
         17 
 
         18 
 
         19 
 
         20 
 
         21 
 
         22 
 
         23 
 
         24 
 
         25 
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          1    Thursday, April 27, 2017                2:09 p.m. 
 
          2                          PROCEEDINGS 
 
          3                           ---000--- 
 
          4              CO-HEARING OFFICER DODUC:  Good afternoon.  It 
 
          5    is 2:09.  We are back in session.  Apologize for being 
 
          6    late; desperately needed to reboot my morning. 
 
          7              With that, we are here and I believe, 
 
          8    Mr. Mizell and Mr. Berliner, you have witnesses here for 
 
          9    the second portion of your Panel 2. 
 
         10              How much time do you anticipate needing for 
 
         11    your direct? 
 
         12              MR. MIZELL:  35 minutes. 
 
         13              CO-HEARING OFFICER DODUC:  35 minutes.  Okay. 
 
         14              Just for planning purposes, who here plan on 
 
         15    conducting cross-examination? 
 
         16              Please come up and give me a rough time 
 
         17    estimate, identify yourself and your Group Number to help 
 
         18    me make my notes. 
 
         19              MR. HERRICK:  John Herrick, South Delta 
 
         20    parties. 
 
         21              Maybe 20 minutes. 
 
         22              CO-HEARING OFFICER DODUC:  I'm sorry? 
 
         23              MR. HERRICK:  Maybe 20 minutes. 
 
         24              CO-HEARING OFFICER DODUC:  Okay. 
 
         25              MS. MESERVE:  Good afternoon.  Osha Meserve for 
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          1    land, et al. 
 
          2              Probably about 30 minutes, though it may go to 
 
          3    45. 
 
          4              And I do have a proposal to switch the ordering 
 
          5    a little bit.  I've conferred with some other 
 
          6    Protestants.  And would you like me to mention that now 
 
          7    or -- 
 
          8              CO-HEARING OFFICER DODUC:  Please. 
 
          9              MS. MESERVE:  What we'd like to do, with your 
 
         10    indulgence, was to have 24, San Joaquin County, go in the 
 
         11    next order where I would go in 19, and then -- 
 
         12              CO-HEARING OFFICER DODUC:  I'm sorry.  So 
 
         13    that -- Would you be following 24 or before? 
 
         14              MS. MESERVE:  I would be, but the one other 
 
         15    accommodation is that City of Stockton would like to go 
 
         16    after me and they're 22.  So the way that portion of the 
 
         17    lineup would go would be 24, 21, 19, 22. 
 
         18              I do not believe there are parties here in 
 
         19    between those numbers, but if they are . . . 
 
         20              CO-HEARING OFFICER DODUC:  Okay.  24, 21, 19, 
 
         21    22. 
 
         22              And you are 19 and you have estimated 30 to 45 
 
         23    minutes. 
 
         24              MS. MESERVE:  Yes. 
 
         25              CO-HEARING OFFICER DODUC:  All right. 
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          1              MS. MESERVE:  Thank you. 
 
          2              MS. TABER:  Good afternoon, Kelly Taber for the 
 
          3    City of Stockton, Group 22. 
 
          4              We may need up to an hour, depending on how the 
 
          5    questions are answered. 
 
          6              CO-HEARING OFFICER DODUC:  Okay. 
 
          7              MS. TABER:  I would hope to be more efficient, 
 
          8    though. 
 
          9              MR. KEELING:  Tom Keeling for the San Joaquin 
 
         10    County Protestants. 
 
         11              I estimate between 45 minutes and an hour. 
 
         12              CO-HEARING OFFICER DODUC:  And I'm sorry. 
 
         13    What -- What group number are you?  You're 21? 
 
         14              MR. KEELING:  24. 
 
         15              CO-HEARING OFFICER DODUC:  24.  Ah. 
 
         16              MR. KEELING:  You will notice that once again I 
 
         17    am the goat. 
 
         18              CO-HEARING OFFICER DODUC:  Yes, you are. 
 
         19              Okay.  So that's 24, 21, 19 and 22. 
 
         20              MS. DES JARDINS:  Dierdre Des Jardins, 
 
         21    California Water Research. 
 
         22              And I estimate half an hour. 
 
         23              CO-HEARING OFFICER DODUC:  All right.  With 
 
         24    that, I will turn to Mr. Mizell and Mr. Berliner. 
 
         25              MR. JACKSON:  Excuse me. 
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          1              CO-HEARING OFFICER DODUC:  I'm sorry? 
 
          2              MR. JACKSON:  Given that -- those time limits, 
 
          3    is there any possibility we'll get to another panel 
 
          4    today? 
 
          5              CO-HEARING OFFICER DODUC:  I don't believe so, 
 
          6    not unless they -- 
 
          7              MR. JACKSON:  Those of us who have questions -- 
 
          8              CO-HEARING OFFICER DODUC:  -- are grossly 
 
          9    overestimating their times. 
 
         10              MR. JACKSON:  Okay.  Mr. Mizell, do you have 
 
         11    another panel today? 
 
         12              MR. MIZELL:  If we were required to call 
 
         13    another witness today, we could do so, but I am not 
 
         14    proposing to do that unless the -- 
 
         15              MR. JACKSON:  I'm trying to help him, so maybe 
 
         16    that I can go home and he can't. 
 
         17              CO-HEARING OFFICER DODUC:  Well, Mr. Jackson, 
 
         18    if you want to go home, I want to go home. 
 
         19              MR. JACKSON:  Well, I think Ms. Marcus could 
 
         20    actually to this by herself once. 
 
         21              CO-HEARING OFFICER MARCUS:  Not as well as she 
 
         22    can in any -- 
 
         23              CO-HEARING OFFICER DODUC:  Well, what we're -- 
 
         24              CO-HEARING OFFICER MARCUS:  -- way, shape or 
 
         25    form. 
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          1              MR. JACKSON:  I mean -- 
 
          2              CO-HEARING OFFICER MARCUS:  While I appreciated 
 
          3    it once. 
 
          4              CO-HEARING OFFICER DODUC:  I like you, 
 
          5    Mr. Jackson. 
 
          6              MR. JACKSON:  You could hit 99.  You don't have 
 
          7    to hit a hundred. 
 
          8              CO-HEARING OFFICER DODUC:  Thank you, 
 
          9    Mr. Jackson, but I think, in the interest of nothing else 
 
         10    than my sanity, we will not go to the next panel today. 
 
         11              Mr. Mizell, do any of your witnesses need to 
 
         12    take the oath? 
 
         13              MR. MIZELL:  Yes, they do.  Dr. Preece and 
 
         14    Mr. Owen both need the oath. 
 
         15              CO-HEARING OFFICER DODUC:  Please stand and 
 
         16    raise your right hand. 
 
         17        MICHAEL BRYAN, DOUGLAS M. OWEN and ELLEN PREECE 
 
         18    called as witnesses for the Petitioners, having been 
 
         19    first duly sworn, were examined and testified as follows: 
 
         20                     DIRECT EXAMINATION BY 
 
         21              MR. MIZELL:  Dr. Bryan, is DWR Exhibit 81 a 
 
         22    true and correct copy of your testimony? 
 
         23              WITNESS BRYAN:  Yes. 
 
         24              MR. MIZELL:  Dr. Preece, is DWR-83 a true and 
 
         25    correct copy of your testimony? 
 
                       California Reporting, LLC - (510) 224-4476 
                               www.CaliforniaReporting.com 











                                                                           156 
 
 
 
 
 
          1              WITNESS PREECE:  Yes. 
 
          2              MR. MIZELL:  And is DWR-16 a true and correct 
 
          3    copy of your Statement of Qualifications? 
 
          4              WITNESS PREECE:  Yes. 
 
          5              MR. MIZELL:  Mr. Owen, is DWR-82 a true and 
 
          6    correct copy of your testimony? 
 
          7              WITNESS OWEN:  Yes. 
 
          8              MR. MIZELL:  And is DWR-15 a true and correct 
 
          9    copy of your Statement of Qualifications? 
 
         10              WITNESS OWEN:  Yes. 
 
         11              MR. MIZELL:  Thank you. 
 
         12              I'm going to turn the microphone to Dr. Bryan 
 
         13    and Mr. Owen, and they will summarize their written 
 
         14    testimony for you. 
 
         15              WITNESS BRYAN:  Could you put up the testimony 
 
         16    that Mr. Mizell provided at the break. 
 
         17              Good afternoon, Hearing Officer Doduc, members 
 
         18    of the Board, Board staff.  My name is Dr. Michael Bryan 
 
         19    and I will be leading the water quality presentation this 
 
         20    afternoon. 
 
         21              My presentation will present to the Board my 10 
 
         22    opinions that I've developed by conducting technical 
 
         23    analyses in support of preparing testimony in three basic 
 
         24    areas, those being the California WaterFix effects on 
 
         25    harmful algal blooms and water quality at the City of 
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          1    Sacramento's Water Treatment Plant intakes on both Lower 
 
          2    American and Lower Sacramento Rivers. 
 
          3              My full analysis and rebuttal of claims made by 
 
          4    the City of Sacramento is provided in my written 
 
          5    testimony submitted as Exhibit DWR-651. 
 
          6              Second area would be California WaterFix 
 
          7    effects on harmful algal blooms in the Delta.  And again 
 
          8    my full analysis and rebuttal of claims made by 
 
          9    San Joaquin County and other parties pertaining to this 
 
         10    topic is provided in my written technical report 
 
         11    submitted as Exhibit DWR-653. 
 
         12              And, finally, the California WaterFix effects 
 
         13    on harmful algal blooms and water quality at the City of 
 
         14    Stockton's drinking water intake on the San Joaquin 
 
         15    River. 
 
         16              And, once again, my full analysis and address 
 
         17    of water quality concerns raised by the City of Stockton 
 
         18    is included in my technical report submitted as Exhibit 
 
         19    DWR-652. 
 
         20              MR. HUNT:  Pardon.  Before we continue, can you 
 
         21    please identify each slide and where it comes from as we 
 
         22    go throughout the process? 
 
         23              WITNESS BRYAN:  Yes. 
 
         24              MR. HUNT:  Thank you. 
 
         25              MR. MIZELL:  If I might just insert here, 
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          1    Dr. Bryan. 
 
          2              The PowerPoints you are seeing this afternoon 
 
          3    are a condensed version of what was submitted.  There 
 
          4    haven't been any substantive change -- There have been no 
 
          5    content changes.  What we have done is eliminated slides 
 
          6    that were not necessary in order to make a summary 
 
          7    presentation, and we've inserted Mr. Owen's slides in the 
 
          8    center where they flowed most naturally. 
 
          9              So it is modified from what was submitted as an 
 
         10    exhibit but you can see that in the corners are the full 
 
         11    citations to each and every slide and the contents are 
 
         12    unchanged. 
 
         13              WITNESS BRYAN:  So as I go through the 
 
         14    presentation.  I'll just refer to the slide number that's 
 
         15    in the upper right-hand corners of the slide. 
 
         16              So my first four opinions were developed based 
 
         17    on my analysis of the California WaterFix effects at the 
 
         18    City of Sacramento's water treatment plant intakes again 
 
         19    on the Lower Sacramento and Lower American Rivers. 
 
         20              The city claimed that the California WaterFix 
 
         21    would result in river flows and temperatures that would 
 
         22    increase harmful algal blooms in the Lower Sacramento and 
 
         23    Lower American River, cause probable level increases in 
 
         24    disinfection byproduct formation potential at the water 
 
         25    treatment plants, cause increases in river dissolved 
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          1    metals and organic carbon that also would adversely 
 
          2    affect water treatment plant operations and disinfection 
 
          3    byproduct levels at those treatment plants. 
 
          4              The city's experts provided no analysis 
 
          5    specific to the California WaterFix as it's currently 
 
          6    proposed to support these claims. 
 
          7              For my analyses, I used flow, velocity and 
 
          8    temperature modeling output originally presented in DWR's 
 
          9    case in chief, as well as temperature modeling presented 
 
         10    in the Biological Assessment for the California WaterFix. 
 
         11              Slide 4. 
 
         12              Because much of my rebuttal testimony relates 
 
         13    to how the California WaterFix would potentially affect 
 
         14    microcystis blooms in the rivers upstream from the Delta 
 
         15    and in the Delta, I wanted to first identify for you the 
 
         16    preliminary -- the primary environmental factors that 
 
         17    affect microcystis bloom frequency and magnitude in these 
 
         18    water bodies.  And these are shown, again, on Slide 4 
 
         19    here. 
 
         20              The primary eight biotic factors are: 
 
         21              Water temperature.  Studies have shown that 
 
         22    temperatures need to be 19 degree Celsius or higher in 
 
         23    these water bodies to get microcystic blooms, 
 
         24    66.2 degrees Fahrenheit.  That restricts the bloom season 
 
         25    to the summer and early fall months of the year. 
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          1              Microcystis needs low flows and channel 
 
          2    velocities resulting in low turbulence and mixing and 
 
          3    long residence times, water pollen gradiance and clarity 
 
          4    that produces photosynthetically active radiation of 50 
 
          5    micromoles per second or greater, and sufficient 
 
          6    nutrients, both nitrogen and phosphorus, as well as 
 
          7    biofactors in competition with other algae and grazing by 
 
          8    zooplankton. 
 
          9              All of these factors work together to control 
 
         10    microcystis bloom in any particular place in the Delta or 
 
         11    upstream of the Delta. 
 
         12              My testimony will focus primarily on water 
 
         13    temperature and channel flow velocity because other 
 
         14    parties have claimed that the California WaterFix would 
 
         15    change these parameters in a manner that would cause 
 
         16    greater microcystis blooms in the water upstream of the 
 
         17    Delta and in the Delta. 
 
         18              My first opinion pertains to Lower Sacramento 
 
         19    River harmful algal blooms. 
 
         20              Based on my analyses, it's my opinion that 
 
         21    neither the frequency nor magnitude of cyanobacterial 
 
         22    blooms would change in the Lower Sacramento River due to 
 
         23    the California WaterFix effects on flows and 
 
         24    temperatures. 
 
         25              Slide 7. 
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          1              To determine how model changes in river flows 
 
          2    and associated velocity and turbulence due to the 
 
          3    California WaterFix, relative to that which would incur 
 
          4    under the No-Action Alternative Scenario could affect 
 
          5    microcystis blooms, I turn to the scientific literature. 
 
          6              My review of the world's literature on this 
 
          7    topic revealed that flow velocities in the range of .1 to 
 
          8    1.3 feet per second disrupt microcystis blooms. 
 
          9              Velocities of .2 to 1 foot per second have been 
 
         10    shown to disrupt microcystis blooms to the point where 
 
         11    the dominant algal community is shifted from 
 
         12    cyanobacteria to green algae and diatoms. 
 
         13              Velocity above one foot per second has been 
 
         14    documented in the literature to quickly disrupt an 
 
         15    established microcystis bloom. 
 
         16              In short, the scientific literature indicates 
 
         17    that channel velocities above about .2 feet per second 
 
         18    become increasingly less favorable for cyanobacteria, 
 
         19    including microcystis, due to the turbulence in mixing 
 
         20    what they cause in the water column. 
 
         21              With regards to turbulence and mixing, 
 
         22    microcystis is at a competitive disadvantage over other 
 
         23    algae -- a competent advantage, rather, over other algae 
 
         24    when the water column has low turbulence and it's a 
 
         25    stable, calm water environment. 
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          1              But microcystis is at a disadvantage when flow 
 
          2    velocities are higher and there's turbulence and mixing 
 
          3    in the water column. 
 
          4              Slide 9. 
 
          5              Because channel velocity dictates the relative 
 
          6    degree of channel turbulence and mixing, I, therefore, 
 
          7    analyzed model velocity data for the Lower Sacramento 
 
          8    River at River Mile 58.  It's about 2 miles downstream 
 
          9    from the City of Sacramento's Sacramento River Water 
 
         10    Treatment Plant. 
 
         11              Using Exceedance Probability Plots for the 
 
         12    California WaterFix scenarios, Alternative 4A, 
 
         13    operational scenario H3, 4A, H4, Boundary 1, Boundary 2 
 
         14    and the No-Action Alternative as shown in the legend on 
 
         15    the bottom of the slide. 
 
         16              This example plot for the Lower Sacramento 
 
         17    River in August shows the probability with which daily 
 
         18    maximum velocities would exceed specified velocities 
 
         19    shown on the vertical axis. 
 
         20              There's a couple of things I'd like you to note 
 
         21    in the slide, on Slide 9. 
 
         22              First, daily maximum velocities for the 
 
         23    California WaterFix scenarios remain above about .9 feet 
 
         24    per second at all times which, according to the 
 
         25    literature that we just reviewed a minute ago, is a 
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          1    velocity that's too high to allow micro -- cyanobacteria 
 
          2    to create green algae and diatoms within the river. 
 
          3              Second, during the 40 percent of the time on 
 
          4    the river where velocities are the lowest, which you can 
 
          5    see on the right side of the figure, the California 
 
          6    WaterFix would more frequently result in higher 
 
          7    velocities than would occur under the No-Action 
 
          8    Alternative, which is indicated by the black line.  The 
 
          9    California WaterFix scenarios are indicated in the 
 
         10    color -- colored lines in these graphics. 
 
         11              Turning to Slide 10. 
 
         12              When looking at velocities on an even finer 
 
         13    15-minute time-step for the month of August, you see in 
 
         14    this slide, on Slide 10, August -- I should mention 
 
         15    August is a key month for microcystis blooms in the 
 
         16    Central Valley. 
 
         17              There's a couple of things I'd like you to note 
 
         18    from this figure. 
 
         19              First, we see that the frequency with which any 
 
         20    given velocity is exceeded is very similar among all five 
 
         21    scenarios modeled. 
 
         22              Second, for the 40 percent of the time when 
 
         23    velocities are lowest, again which you can see on the 
 
         24    right side -- lower right side of the graphic, the 
 
         25    California WaterFix would more frequently result in 
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          1    higher velocities than would the No-Action Alternative. 
 
          2              Slide 11. 
 
          3              As the figure in this slide shows, the 
 
          4    frequency with which any given temperature would be 
 
          5    exceeded in the Lower Sacramento River upstream of the 
 
          6    city's Sacramento River Water Treatment Plant in the 
 
          7    month of August would be about the same for the proposed 
 
          8    action and the No-Action Alternative. 
 
          9              So the California WaterFix as shown by the PA, 
 
         10    the red line -- PA standing for proposal action, because 
 
         11    this modeling came from the Biological Assessment for the 
 
         12    California WaterFix. 
 
         13              In that modeling, the WaterFix was depicted as 
 
         14    Alternative 4 H3+. 
 
         15              Figures for other months through the 
 
         16    May-through-October period, that period of the year when 
 
         17    water temperatures in the river are warm enough for 
 
         18    microcystis blooms to occur looks similar to this figure 
 
         19    here in Slide 11, indicating that the California WaterFix 
 
         20    would have very small effects on Lower Sacramento River 
 
         21    water temperature relative to that which occur under the 
 
         22    No-Action Alternative. 
 
         23              The minor temperature effects of the California 
 
         24    WaterFix would not change the frequency or magnitude of 
 
         25    blooms in the river relative to that which would occur on 
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          1    the thermal regime that would exist on the No-Action 
 
          2    Alternative. 
 
          3              This finding from detailed analyses does not 
 
          4    support the city's claim pertaining to temperature of 
 
          5    harmful algal blooms in the Lower Sacramento River. 
 
          6              My analyses supported the same opinion for the 
 
          7    Lower American River. 
 
          8              Slide 12. 
 
          9              Based on similar analyses, my second opinion 
 
         10    for the Lower American River harmful algal blooms is 
 
         11    similar to the opinion that I just went through with you 
 
         12    for the Lower Sacramento River. 
 
         13              I'm having difficulty with the clicker here. 
 
         14              There we go.  Maybe I was pointing it the wrong 
 
         15    way. 
 
         16              My third opinion pertains to disinfection 
 
         17    byproducts of the City of Sacramento's water treatment 
 
         18    plants. 
 
         19              Based on my analyses, it's my opinion that the 
 
         20    California WaterFix would not cause increases in 
 
         21    temperature and organic carbon in the Lower Sacramento 
 
         22    and Lower American Rivers of frequency and magnitude that 
 
         23    would substantially increase the disinfection byproduct 
 
         24    formation potential in the city's water treatment plants. 
 
         25              Slide 16. 
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          1              The city's water treatment plants are regulated 
 
          2    to comply with disinfection byproduct drinking water 
 
          3    MCLs -- maximum contaminant levels -- in the treated 
 
          4    drinking water supply on an annual average basis. 
 
          5              To determine how the California WaterFix would 
 
          6    affect total trihalomethane formation potential, for 
 
          7    example, I first determined the highest annual average 
 
          8    temperature increase modeled for the Lower Sacramento and 
 
          9    Lower American Rivers, which was .1 degrees Fahrenheit 
 
         10    for the Lower Sacramento River and .5 degrees Fahrenheit 
 
         11    for the Lower American River. 
 
         12              Again, this is on an annual average basis. 
 
         13              I then reviewed the scientific literature to 
 
         14    identify general models that have been developed to show 
 
         15    how the temperature how -- when temperature increases in 
 
         16    raw water supply, what effect that temperature change has 
 
         17    on the total trihalomethane formation potential at a 
 
         18    water treatment plant. 
 
         19              Using five such models, all of which show the 
 
         20    good predictability, the highest percent increase in 
 
         21    total for trihalomethanes determined for the Sacramento 
 
         22    River's .1 degree Fahrenheit annual average temperature 
 
         23    increase was .4 percent shown on the left side of this 
 
         24    slide. 
 
         25              It was 1.6 percent for the half a degree 
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          1    maximum annual temperature increase modeled for the Lower 
 
          2    American River shown on the right side of the slide. 
 
          3              This translates into about a 
 
          4    one-microgram-per-liter increase in total trihalomethane 
 
          5    production for which the drinking water MCL is 80, total 
 
          6    80 micrograms per liter. 
 
          7              For additional perspective, the city's annual 
 
          8    average of total trihalomethane concentration reported in 
 
          9    it's 2012 through 2015 Water Quality Consumer Confidence 
 
         10    Reports range from 57 micrograms per liter to 74 
 
         11    micrograms per liter. 
 
         12              At this point of the presentation, I'd like to 
 
         13    turn things over to Mr. Owen, who has also provided 
 
         14    testimony on this topic, on the trihalomethanes, and I'll 
 
         15    let him add to this discussion. 
 
         16              WITNESS OWEN:  Thank you, Dr. Bryan. 
 
         17              My qualifications are in Exhibit DWR-15 related 
 
         18    to this topic. 
 
         19              And on the Slide -- 
 
         20              MR. BAKER:  So -- 
 
         21              WITNESS OWEN:  -- DW -- 
 
         22              MR. BAKER:  -- before we move on, the previous 
 
         23    slides were from DWR-8 errata, and then these slides will 
 
         24    be from DWR-9; is that correct? 
 
         25              WITNESS OWEN:  (Nodding head.) 
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          1              MR. BAKER:  Thank you. 
 
          2              WITNESS OWEN:  And it's listed in the upper 
 
          3    right-hand corner as DWR-9. 
 
          4              I have only two slides, one with my conclusions 
 
          5    and the second with some backup. 
 
          6              My fundamental conclusions are three: 
 
          7              A temperature difference of 1-degree Fahrenheit 
 
          8    is very small in terms of affecting THM, and I also 
 
          9    include HAA5, because both of these are chlorinated 
 
         10    algaenated compounds that are regulated under the DBP 
 
         11    rule, so I included HAA5 as well. 
 
         12              This temperature change alone of that magnitude 
 
         13    would not result in a DBP compliance issue for the City 
 
         14    of Sacramento's water treatment plants. 
 
         15              To reach an extent of change in temperature at 
 
         16    which it would be observable is probably more on the 
 
         17    order of 5 degrees centigrade, which is close to 
 
         18    10 degrees Fahrenheit.  And many of -- much of the work 
 
         19    that's been done in developing predictive equations that 
 
         20    Dr. Bryan was talking about, and on which I relied, 
 
         21    usually used this kind of increment, 5 degrees 
 
         22    centigrade. 
 
         23              I also noted in Bonny Starr's testimony, which 
 
         24    was City of Sacramento-8, that she indicated that 
 
         25    increases in water temperature affected water treatment 
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          1    processes themselves. 
 
          2              And it wasn't clear in that testimony to me 
 
          3    whether she thought that were a good or a bad thing, but 
 
          4    actually it's a positive thing.  Conventional processes 
 
          5    as well as disinfection become more efficient as 
 
          6    temperature increases, although at a1-degree Fahrenheit 
 
          7    increment, it would not be discernible. 
 
          8              So in the upper right-hand corner, this also 
 
          9    says DWR-9. 
 
         10              So the analytical approach that I used is 
 
         11    similar to what Dr. Bryan did.  I applied an 
 
         12    industry-accepted model.  It is one of the mod -- one of 
 
         13    the predictive equation groups that Dr. Bryan has used, 
 
         14    but I used it because it is the one that was used by the 
 
         15    USEPA in developing the THM and HAA5 requirements as part 
 
         16    of the Stage I and Stage II DBP role, and I am familiar 
 
         17    with that work that was engaged in that process. 
 
         18              So my percent -- I also used a 1-degree 
 
         19    Fahrenheit difference, and that's a little bit higher 
 
         20    than the annual average that Dr. Bryan used.  I wanted to 
 
         21    be conservative in this fashion so I looked over all the 
 
         22    temperature increases in the modeling work that Dr. Bryan 
 
         23    had done at any probability of exceedance for any month 
 
         24    and 1-degree Fahrenheit was the maximum, so I chose that. 
 
         25              And so I increased both at a lower end and an 
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          1    upper end the temperature by one degree.  And you can see 
 
          2    the increase in percentages for total trihalomethanes in 
 
          3    the Sum of Five Haloacetic Acids. 
 
          4              Note that actually the percentages of decrease 
 
          5    as the temperature increases.  It's not a linear function 
 
          6    that's associated with this.  And all of these 
 
          7    percentages would not in any way result in a compliance 
 
          8    issue for the City of Sacramento water treatment plants 
 
          9    for these algaenated compounds under the DBP rule. 
 
         10              And so, Dr. Bryan, I'll turn this back to you. 
 
         11              WITNESS BRYAN:  Thank you, Mr. Owen. 
 
         12              So, continuing with DWR-8 errata, Slide 17. 
 
         13              The city claimed that the California WaterFix 
 
         14    would increase dissolved organic carbon in Lower 
 
         15    Sacramento River and Lower American Rivers due to two 
 
         16    factors:  Increased cyanobacteria and reduced reservoir 
 
         17    storage. 
 
         18              As I already discussed, cyanobacteria would not 
 
         19    change notably in either of the rivers between the 
 
         20    California WaterFix and the No-Action Alternative and, 
 
         21    thus, would not contribute to higher dissolved organic 
 
         22    carbon in the rivers. 
 
         23              With regards to storage, the city claimed that 
 
         24    releases from reservoirs at lower storage levels would 
 
         25    load additional organic carbon in the rivers below the 
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          1    reservoir. 
 
          2              They further claim that lower reservoir levels 
 
          3    in the fall would expose more shoreline within the 
 
          4    reservoir, which would load more organic carbons in the 
 
          5    rivers once we had a first flush event in the fall.  My 
 
          6    analyses did not support either of the city's claims with 
 
          7    regards to reservoir storage. 
 
          8              Regarding potential exposed shoreline and using 
 
          9    Folsom Reservoir as an example in my analysis, the 
 
         10    potential additional exposed shoreline in the fall for 
 
         11    the -- of the year for the California WaterFix relative 
 
         12    to the No-Action Alternative would constitute less than 
 
         13    1,100th of 1 percent of the acreage of the watershed. 
 
         14    Such a negligible change in the watershed would not be 
 
         15    expected to change organic carbon levels in the rivers 
 
         16    downstream in the reservoir. 
 
         17              I'll get this clicker figured out about the 
 
         18    time I'm done with my presentation here.  Still trying 
 
         19    this. 
 
         20              CO-HEARING OFFICER MARCUS:  It's the clicker; 
 
         21    it's not you. 
 
         22              CO-HEARING OFFICER DODUC:  Could we help him? 
 
         23              WITNESS BRYAN:  There we go. 
 
         24              Slide 19. 
 
         25              To address the city's claim that lower storage 
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          1    results and higher organic carbon in the rivers 
 
          2    downstream in the reservoir, I compiled monthly Shasta 
 
          3    storage data in river dissolved organic carbon in -- in 
 
          4    the river downstream of the reservoir at Balls Ferry. 
 
          5              As shown in the figure on Slide 19, the 
 
          6    dissolved organic carbon in the river does not go up as 
 
          7    storage goes down, as was claimed by the city.  In fact, 
 
          8    these data show no relationship between Shasta storage 
 
          9    and organic carbon in the lower Sacramento River 
 
         10    downstream of the reservoir. 
 
         11              Slide 20. 
 
         12              I performed the same analyses for Folsom 
 
         13    Reservoir storage in Lower American River organic carbon. 
 
         14    And, again, you can see from this figure organic carbon 
 
         15    in the Lower American River does not go up as storage 
 
         16    goes down. 
 
         17              Slide 21. 
 
         18              I'm keeping a close eye on these slides here. 
 
         19              Slide 21. 
 
         20              My fourth opinion pertains to reservoir storage 
 
         21    and dissolved metals in the rivers. 
 
         22              Based on my analyses, it's my opinion that 
 
         23    discharge from reservoirs having somewhat lower summer 
 
         24    and fall storage for the California WaterFix relative to 
 
         25    that of the No-Action Alternative would not cause 
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          1    increased dissolved metals in the rivers and, thus, would 
 
          2    not cause additional treatment requirements at the water 
 
          3    treatment plants. 
 
          4              Slide 23. 
 
          5              Modeling for the California WaterFix shows no 
 
          6    substantial reductions in end-of-September storage for 
 
          7    either Shasta or Folsom Reservoirs. 
 
          8              Slide 24. 
 
          9              To further assess this issue, I compiled 
 
         10    monthly Shasta and Folsom storage data from CDEC and 
 
         11    metals data in the rivers below these reservoirs from 
 
         12    DWR's Water Quality Data Library. 
 
         13              And as shown on Slide 24, this figure relates 
 
         14    to dissolved iron concentrations at the Lower Sacramento 
 
         15    River at Balls Ferry to end-of-September storage in the 
 
         16    reservoir, Shasta Reservoir. 
 
         17              The weak positive relationship of lower 
 
         18    dissolved metal concentration in the river when reservoir 
 
         19    storage levels are lower, shown here again in Slide 24, 
 
         20    is the opposite relationship of that claimed by the city. 
 
         21              I also demonstrated this for manganese, which 
 
         22    is shown and discussed in my technical report. 
 
         23              Slide 26. 
 
         24              I'll now move on to the second major component 
 
         25    of my presentation this afternoon where I present five 
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          1    opinions pertaining to the effects of the California 
 
          2    WaterFix on Delta harmful algal blooms. 
 
          3              This testimony is being provided as rebuttal of 
 
          4    claims made by San Joaquin County and other parties as 
 
          5    specified -- specifically identified and cited in my 
 
          6    written technical report, which again was submitted as 
 
          7    DWR Exhibit DWR-653. 
 
          8              Slide 27. 
 
          9              My fifth opinion pertains to Delta flows and 
 
         10    harmful algal brooms.  Based on my analyses, it's my 
 
         11    opinion that although microcystis blooms are expected to 
 
         12    occur at certain Delta locations in the future just as 
 
         13    they have occurred historically, channel velocities at 
 
         14    various Delta locations would not be altered to a degree 
 
         15    that would make hydrodynamic conditions substantially 
 
         16    more conducive to microcystis blooms under the California 
 
         17    WaterFix scenario relative to the hydrodynamics that 
 
         18    would occur in these channels under the No-Action 
 
         19    Alternative. 
 
         20              Slide 29. 
 
         21              I assessed 10 Delta locations, many of which 
 
         22    have experienced microcystis blooms in the past, for my 
 
         23    flow velocity analysis, and those are shown on this -- 
 
         24    this figure on Slide 29. 
 
         25              Slide 30. 
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          1              In the interest of time, I'll present just one 
 
          2    of the 10 locations to demonstrate the basis of my fifth 
 
          3    opinion.  The location is Old River at Rock Slough which 
 
          4    is a Delta location that has experienced microcystis 
 
          5    blooms in the past. 
 
          6              I have two points to make from this Probability 
 
          7    Exceedance Plot for daily maximum flows shown on 
 
          8    Slide 30. 
 
          9              First, the frequency with which any given daily 
 
         10    maximum channel velocity would occur would be merely the 
 
         11    same for all five scenarios. 
 
         12              This is particularly true for the 50 percent of 
 
         13    the time when flows are at their lowest, which you can 
 
         14    see on the right side of the graphic. 
 
         15              Second, daily maximum velocities are always 
 
         16    sufficiently high at or about .8 feet per second to 
 
         17    produce turbulence and well-mixed conditions within the 
 
         18    channel that are more favorable to green algae and 
 
         19    diatoms and less favorable for cyanobacteria, including 
 
         20    microcystis. 
 
         21              The daily maximum Exceedance Plots for the 
 
         22    other marine locations analyzed are similar to this one, 
 
         23    shown here for Old River. 
 
         24              Slide 31. 
 
         25              In analyzing model 15-minute absolute velocity 
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          1    data -- When I say "absolute," I mean these are 
 
          2    velocities regardless of which direction you're going. 
 
          3    We're working with absolute velocities. 
 
          4              We see that when velocities are below about 
 
          5    .8 feet per second, the frequency with which a given 
 
          6    velocity would be exceeded for the California WaterFix 
 
          7    would be equal to or greater than that for the No-Action 
 
          8    Alternative. 
 
          9              And you can see that in kind of the right lower 
 
         10    part of the slide where the colored lines are all at or 
 
         11    above the black line for the No-Action Alternative. 
 
         12    Hence, the California WaterFix is not causing low-flow 
 
         13    velocities more often than under the No-Action 
 
         14    Alternative scenario. 
 
         15              Velocities between about .8 and 1.2 feet per 
 
         16    second do occur somewhat less frequently for the 
 
         17    California WaterFix relative to the No-Action.  And you 
 
         18    can see that in the left upper portion of the graphic. 
 
         19              Nevertheless, the velocities that do occur for 
 
         20    the California WaterFix in this range are sufficiently 
 
         21    high to place cyanobacteria at a hydrodynamic 
 
         22    disadvantage in its competition with other algae because 
 
         23    of the turbulence and velocity that such high floats 
 
         24    would produce. 
 
         25              Consequently, somewhat reduced velocities for 
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          1    the California WaterFix scenario in this higher velocity 
 
          2    range of .8 to 1.2 feet per second would not be expected 
 
          3    to encourage greater cyanobacteria blooms at this 
 
          4    location relative to that which would occur under the 
 
          5    No-Action Alternative. 
 
          6              Slide 36. 
 
          7              My sixth opinion pertains to the effects of the 
 
          8    California WaterFix on Delta channel flow velocities as 
 
          9    they affect Delta residence time and harmful algal 
 
         10    blooms. 
 
         11              Based on my analyses, it's my opinion that 
 
         12    increased residence time alone does not equate with 
 
         13    increased microcystis bloom frequency or magnitude. 
 
         14              Based on current science, it's uncertain how 
 
         15    cyanoHABs would react to California WaterFix-driven 
 
         16    changes in residence time as modeled. 
 
         17              Slide 37. 
 
         18              This is continuing on the residence time topic. 
 
         19              Channel velocities really are the driver of a 
 
         20    number of key factors affecting microcystis, including 
 
         21    residence time, channel turbulence and mixing, which is 
 
         22    the real big one because it affects the competition of 
 
         23    the microcystis with other algae, and in-channel 
 
         24    turbidity, in-channel-generated turbidity, which then 
 
         25    affects the attenuation of light down through the water 
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          1    column and, of course, all algae are competing for light. 
 
          2              Because these and other factors interact in a 
 
          3    complex fashion to affect cyanoHABs, increased or long 
 
          4    residence time alone by itself, as a factor by itself, do 
 
          5    not always result in a bloom occurrence or an increased 
 
          6    bloom frequency.  And we see that from various research 
 
          7    that's been done in the Delta. 
 
          8              Slide 40. 
 
          9              My seventh opinion pertains to the effects the 
 
         10    California WaterFix are on Delta temperatures and harmful 
 
         11    algal blooms. 
 
         12              Based on my analyses, it's my opinion that the 
 
         13    frequency and magnitude of cyanobacteria blooms in the 
 
         14    Delta would not increase substantially due to the minor 
 
         15    increases -- or changes in temperatures due to the 
 
         16    California WaterFix relative to the temperatures that 
 
         17    would occur in the same locations under the No-Action 
 
         18    Alternative. 
 
         19              Slide 42. 
 
         20              I -- For this temperature assessment, I 
 
         21    analyzed nine different locations, which included both 
 
         22    streams and rivers, the Sacramento River and the 
 
         23    San Joaquin location on each of those rivers, as well as 
 
         24    a number of central south and eastern Delta locations 
 
         25    known to have experienced microcystis blooms in the past. 
 
                       California Reporting, LLC - (510) 224-4476 
                               www.CaliforniaReporting.com 











                                                                           179 
 
 
 
 
 
          1              Slide 44. 
 
          2              The Probability Exceedance Plot on Slide 44 
 
          3    shows that the frequency with which any given temperature 
 
          4    would occur in the San Joaquin River at Prisoner's Point 
 
          5    in the month of August would be about the same for the 
 
          6    California WaterFix in the No-Action Alternative. 
 
          7              This minor difference in August temperature 
 
          8    regime between the two scenarios would not alter 
 
          9    microcystis bloom frequency or magnitude at this river 
 
         10    location for the California WaterFix relative to that 
 
         11    which would occur under the temperature regime for the 
 
         12    No-Action Alternative. 
 
         13              This was also the case for the other eight 
 
         14    locations that I assessed, so I'm only showing you this 
 
         15    plot for Prisoner's Point.  But the other Exceedance 
 
         16    Plots for the other eight locations look very similar to 
 
         17    this. 
 
         18              Slide 46. 
 
         19              My eighth opinion pertains to the effects of 
 
         20    the California WaterFix on Delta turbidity and harmful 
 
         21    algal blooms. 
 
         22              Based on my analyses, it's my opinion that 
 
         23    minor change in turbidity that may occur for the 
 
         24    California WaterFix would not have a substantial effect 
 
         25    on the frequency or magnitude of harmful algal blooms in 
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          1    the Delta. 
 
          2              Continuing on this turbidity topic, Slide 48. 
 
          3              The Final EIR/EIS analyzed that -- analysis of 
 
          4    turbidity concluded that the California WaterFix would 
 
          5    have less than significant adverse effects on Delta 
 
          6    turbidity. 
 
          7              We can also, you know, glean additional insight 
 
          8    on this issue by looking at recent research, and in 
 
          9    particular, Lehman et al. (2017) which was a study of 
 
         10    microcystis blooms in the Delta for the drought year of 
 
         11    2014 compared to what occurred in wet years of 2004 and 
 
         12    2005 and dry years of 2007 and 2008. 
 
         13              The Lehman et al. study found that Delta 
 
         14    turbidity and light levels in the euphotic zone -- that 
 
         15    zone of water column that algae is productive -- did not 
 
         16    differ significantly between the drought year 2014 and 
 
         17    other years, despite the San~Joaquin River flows being a 
 
         18    factor of three lower in 2014 relative to what they were 
 
         19    in the wet years of 2004 and 2005. 
 
         20              Because flow difference is a factor of 
 
         21    three-across years did not significantly alter Delta 
 
         22    turbidity or light availability for microcystis, I would 
 
         23    not expect the smaller magnitude flow differences between 
 
         24    the California WaterFix and the No-Action Alternatives to 
 
         25    significantly affect Delta turbidity or light 
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          1    availability for microcystis. 
 
          2              Slide 49. 
 
          3              My ninth opinion pertains to the effects of the 
 
          4    California WaterFix on Delta nutrients and harmful algal 
 
          5    blooms. 
 
          6              Based on my analyses, it's my opinion that 
 
          7    relatively small increases in nutrients due to the 
 
          8    California WaterFix would not be expected to increase the 
 
          9    frequency, magnitude or duration of cyanobacteria 
 
         10    blooms -- cyanoHABs, as we call them -- in the Delta 
 
         11    relative to that which would occur from the No-Action 
 
         12    Alternative. 
 
         13              Slide 51, continuing on this topic of 
 
         14    nutrients. 
 
         15              The issue raised by the other parties is -- 
 
         16    pertaining to nutrients is that the California WaterFix 
 
         17    scenarios would increase the proportion of San Joaquin 
 
         18    River water and decrease the proportion of Sacramento 
 
         19    River water in the Central Delta. 
 
         20              Because San Joaquin River water is higher in 
 
         21    nitrogen and phosphorus than the Sacramento River, that 
 
         22    change in flow factions leads to an increase in nutrients 
 
         23    in those Central Delta locations, nitrogen and 
 
         24    phosphorus. 
 
         25              So to assess the effects of these slight 
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          1    increases in nitrogen and phosphorus, I turned to the 
 
          2    scientific literature which indicates that total nitrogen 
 
          3    and orthophosphate, or soluble reactive phosphorus -- SRP 
 
          4    as it's shown in the slide -- which is the form of 
 
          5    phosphorus most readily used by phytoplankton, are 
 
          6    available in nonlimiting amounts in our Delta. 
 
          7              In a review article of everything that was 
 
          8    known about microcystis at the time that they wrote it in 
 
          9    2015, Berg and Sutula found that nutrient concentrations 
 
         10    in N-to-P ratios did not -- did not change sufficiently 
 
         11    among years to explain the interannual variation in 
 
         12    microcystis blooms, frequency of occurrence for the 
 
         13    biomass of those blooms. 
 
         14              They further state in their paper, and I quote 
 
         15    here (reading): 
 
         16              "Therefore, the initiation of microcystis 
 
         17         blooms and other cyanoHABs are probably not 
 
         18         associated with changes in nutrient concentrations 
 
         19         or their ratios in the Delta." 
 
         20              Findings from these researchers and others 
 
         21    indicate that small changes in nitrogen and phosphorus 
 
         22    that would occur for the California WaterFix would not be 
 
         23    expected to affect microcystis blooms in the Delta. 
 
         24              I was on a roll there but -- No.  There we go. 
 
         25    Thanks for the help. 
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          1              Slide 52. 
 
          2              This brings me to my third and final topic 
 
          3    area. 
 
          4              My tenth opinion pertains to the effects of the 
 
          5    California WaterFix on water quality at the City of 
 
          6    Stockton's water treatment plant intake on the 
 
          7    San Joaquin River. 
 
          8              Based on my analyses, it's my opinion that the 
 
          9    California WaterFix would not alter the water quality at 
 
         10    the City of Stockton's Water Treatment Plant intake in a 
 
         11    manner that would cause adverse impacts to the municipal 
 
         12    and industrial supply of beneficial uses at that river 
 
         13    location. 
 
         14              This opinion that I reached from forming 
 
         15    site-specific analyses is consistent with the impact 
 
         16    determinations made in the Recirculated and Final EIR. 
 
         17              Slide 53. 
 
         18              The water quality concerns raised by the City 
 
         19    of Stockton are those listed here in Slide 53. 
 
         20              It's my opinion that the impact assessment for 
 
         21    these constituents presented in the Recirculated Draft 
 
         22    and Final EIR/EIS adequately and accurately addressed 
 
         23    whether or not the California WaterFix would cause 
 
         24    significant adverse effects or impacts to the municipal 
 
         25    and industrial supply and beneficial uses of the Delta, 
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          1    including the Reach of the San~Joaquin River where the 
 
          2    City of Stockton groups for NI (phonetic) uses. 
 
          3              Nevertheless, additional analyses were 
 
          4    performed, specifically at the city's intake location, to 
 
          5    best address their concerns that they raised in these 
 
          6    proceedings. 
 
          7              I've already presented my opinions on the 
 
          8    effects of the California WaterFix on the latter two 
 
          9    issues listed on Slide 53, those being water temperature 
 
         10    and cyanobacteria.  My opinions presented on these topics 
 
         11    also apply to the city's intake location on the 
 
         12    San Joaquin River. 
 
         13              Regarding other toxins, the EIR/EIS assessed a 
 
         14    total of 182 different constituents or constituent 
 
         15    classes, many of which were toxins, and found that the 
 
         16    California WaterFix would result in less than significant 
 
         17    non-adverse impacts for all toxic compounds in the Delta, 
 
         18    including the San Joaquin River. 
 
         19              Regarding pesticides, my technical report, 
 
         20    Exhibit DWR-652, provides a detailed assessment for the 
 
         21    potential for the California WaterFix to affect pesticide 
 
         22    levels for those pesticides at the drinking water -- 
 
         23    city's drinking water intake, those pesticides that are 
 
         24    regulated with drinking water MCLs. 
 
         25              This assessment did not identify any pesticides 
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          1    that the California WaterFix would increase to levels of 
 
          2    concern for the diversion and treatment of municipal and 
 
          3    industrial water supplies at the city's intake location. 
 
          4              The final five constituents listed in Slide 53, 
 
          5    those being bromide, chloride, EC, organic carbon and 
 
          6    nitrate plus nitrite, were assessed quantitatively using 
 
          7    the DSM-2 modeling output for the four California 
 
          8    WaterFix scenarios:  Again, 4A H3, 4A H4, Boundary 1, 
 
          9    Boundary 2 and the No-Action Alternative. 
 
         10              Slide 55. 
 
         11              As an example of these latter constituents and 
 
         12    analyses that I performed on them, Slide 55 shows 
 
         13    box-and-whisker and probability of exceedance plots for 
 
         14    monthly bromide concentrations in the San~Joaquin River 
 
         15    at the City of Stockton's intake location. 
 
         16              The period of record analyzed using the DSM-2 
 
         17    model is the same period we would have had in the past, 
 
         18    which is 1976 to 1991. 
 
         19              I also in the technical report analyzed each of 
 
         20    the Water Year types individually.  This particular 
 
         21    graphic shows all years together for the period of 
 
         22    record. 
 
         23              There are no adopted water quality objectives 
 
         24    or criteria for bromide, and the primary source of 
 
         25    bromide is the city's water treatment plan intake 
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          1    location of seawater intrusion or bromide concentrations 
 
          2    as background levels in the San Joaquin River itself. 
 
          3              I conclude from the site-specific analyses that 
 
          4    bromide concentrations that would occur at the site for 
 
          5    the California WaterFix need not substantially degrade 
 
          6    water quality with respect to bromide relative to that 
 
          7    which would occur at this site under the No-Action 
 
          8    Alternative and, thus, would not adversely impact 
 
          9    San Joaquin River's municipal and industrial supply 
 
         10    beneficial uses. 
 
         11              This is the same impact conclusion reached for 
 
         12    bromide in the Final EIR/EIS. 
 
         13              I made the same technical findings from my 
 
         14    site-specific analyses for chloride, EC, nitrate plus 
 
         15    nitrite, and organic carbon. 
 
         16              With that, I will end and answer any questions 
 
         17    that the Board staff may have. 
 
         18              CO-HEARING OFFICER DODUC:  Thank you, 
 
         19    Mr. Mizell.  That concludes your direct? 
 
         20              MR. MIZELL:  It does. 
 
         21              CO-HEARING OFFICER DODUC:  All right.  Then we 
 
         22    will begin with cross-examination. 
 
         23              And I think the first group up will be -- Well, 
 
         24    it would have been Miss Meserve for Group 19, but per her 
 
         25    request, it is Mr. Keeling, Group Number 24, who will go 
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          1    first. 
 
          2              And Mr. Keeling, I would like to give the court 
 
          3    reporter a break around 3:30, so please find a convenient 
 
          4    time because you had requested an hour. 
 
          5              MR. KEELING:  Yes. 
 
          6              CO-HEARING OFFICER DODUC:  So if there's a 
 
          7    natural break around 3:30, we will take our break then. 
 
          8              MR. KEELING:  Good afternoon, Hearing Officers, 
 
          9    counsel, and the witnesses.  I'm Tom Keeling on behalf of 
 
         10    the San Joaquin County Protestants. 
 
         11              My questions are all for Dr. Bryan.  They have 
 
         12    to do with the -- particularly the Delta but going into a 
 
         13    little bit more of his testimony about key factors such 
 
         14    as turbidity, velocity that affect the formation of HABs. 
 
         15                      CROSS-EXAMINATION BY 
 
         16              MR. KEELING:  As a preliminary matter, 
 
         17    Dr. Bryan, has the DSM-2 model ever been used in a 
 
         18    peer-reviewed scientific journal to predict the effects 
 
         19    of flow velocities and HABs formation? 
 
         20              WITNESS BRYAN:  I don't know. 
 
         21              MR. KEELING:  Has the DSM-2 model ever been 
 
         22    used to assess the potential for formation of HABs in a 
 
         23    peer-reviewed scientific journal? 
 
         24              WITNESS BRYAN:  I guess that sounds like the 
 
         25    same question to me.  Was there a different aspect to 
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          1    that question? 
 
          2              MR. KEELING:  I'm reading -- I'm phrasing it 
 
          3    another way.  Is the answer still you don't know? 
 
          4              WITNESS BRYAN:  Could you repeat the question? 
 
          5              MR. KEELING:  Has the DSM-2 model ever been 
 
          6    used to assess the potential for formation of HABs in any 
 
          7    peer-reviewed scientific journal at all? 
 
          8              WITNESS BRYAN:  It may have been, but I -- I 
 
          9    don't -- I'm not aware. 
 
         10              MR. KEELING:  Am I -- Do I recall correctly 
 
         11    that you examined Knights Landing for temperature? 
 
         12              WITNESS BRYAN:  Yes. 
 
         13              MR. KEELING:  And you looked at Knights Landing 
 
         14    for flow as well; is that right? 
 
         15              WITNESS BRYAN:  No, not for flow. 
 
         16              MR. KEELING:  Why didn't you examine other 
 
         17    locations for temperature, such as Elk Slough or 
 
         18    Snodgrass Slough? 
 
         19              WITNESS BRYAN:  I didn't have temperature 
 
         20    modeling data available at those locations. 
 
         21              MR. KEELING:  Did you conduct any kind of 
 
         22    investigation to see if we would have temperature data 
 
         23    available for locations that might be more conducive to 
 
         24    HABs formation than Knights Landing? 
 
         25              WITNESS BRYAN:  The reason that I analyzed 
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          1    temperature at Knights Landing was as part of my rebuttal 
 
          2    of City of Sacramento's claims that California WaterFix 
 
          3    would increase microcystis blooms in the Sacramento River 
 
          4    upstream of their Sacramento River Water Treatment Plant. 
 
          5              So the logical location to look at temperature 
 
          6    and velocities was near their -- their intake.  So that's 
 
          7    why I used that -- the location of Knights Landing 
 
          8    upstream of their intake location. 
 
          9              MR. KEELING:  Did the City of San Joaquin's 
 
         10    testimony -- Did the City of Sacramento's testimony 
 
         11    include a discussion of Knights Landing? 
 
         12              WITNESS BRYAN:  I don't believe that it did. 
 
         13              MR. KEELING:  Or temperature at Knights 
 
         14    Landing? 
 
         15              WITNESS BRYAN:  I don't recall that they 
 
         16    discussed that, no. 
 
         17              MR. BERLINER:  I'm sorry.  I apologize for 
 
         18    interrupting. 
 
         19              But Mr. Keeling asked a question, did the City 
 
         20    of San Joaquin -- 
 
         21              MR. KEELING:  City of Sacramento.  I'm sorry. 
 
         22              MR. BERLINER:  I suspected that.  But maybe you 
 
         23    could -- Could you ask the question again, because the 
 
         24    record reads City of San Joaquin. 
 
         25              MR. KEELING:  Let the record reflect that I 
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          1    meant the City of Sacramento. 
 
          2              MR. BERLINER:  Thank you. 
 
          3              And just for the witness, if you could confirm 
 
          4    his answer would remain the same. 
 
          5              MR. KEELING:  And the answer would remain the 
 
          6    same even if I meant the City of Sacramento rather than 
 
          7    the City of San Joaquin? 
 
          8              WITNESS BRYAN:  Yes. 
 
          9              CO-HEARING OFFICER DODUC:  And, Mr. Berliner, 
 
         10    the microphone needs to be down closer to you.  Thank 
 
         11    you. 
 
         12              MR. KEELING:  Do you know of any locations in 
 
         13    the Delta that would be typically subject to lower river 
 
         14    velocities than the main stem of the Sacramento River 
 
         15    during the same model period? 
 
         16              WITNESS BRYAN:  Yeah, there are a lot of 
 
         17    different locations in the Delta that would have lower 
 
         18    velocities than the main stem of the Sacramento. 
 
         19              MR. KEELING:  Those might include Elk Slough? 
 
         20              WITNESS BRYAN:  Sloughs do tend to have lower 
 
         21    velocities than the main stem, yes. 
 
         22              MR. KEELING:  That would include Cache Slough 
 
         23    and Snodgrass Slough? 
 
         24              MR. MIZELL:  Objection:  Asked and answered. 
 
         25              CO-HEARING OFFICER DODUC:  Are you moving on, 
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          1    Mr. Keeling? 
 
          2              MR. KEELING:  Yes. 
 
          3              CO-HEARING OFFICER DODUC:  Thank you. 
 
          4              MR. KEELING:  Am I correct in understanding 
 
          5    that you examined the river velocity using DSM-2? 
 
          6              WITNESS BRYAN:  That's correct. 
 
          7              MR. KEELING:  Are the figures shown on Pages 8 
 
          8    and 9 of DWR -- 
 
          9              Mr. Baker, DWR-8, not this errata.  All of my 
 
         10    discussions will be on DWR-8. 
 
         11              Pages 8 and 9. 
 
         12                (Document displayed on screen.) 
 
         13              MR. KEELING:  Do you have Pages 8 and 9 in 
 
         14    front of you, sir? 
 
         15              WITNESS BRYAN:  I think they're coming up on 
 
         16    the screen. 
 
         17              MR. KEELING:  My question very simply is:  Why 
 
         18    don't these figures identify how they were generated? 
 
         19              WITNESS BRYAN:  Why don't they -- Could you 
 
         20    repeat the question? 
 
         21              MR. KEELING:  Oh, I understood from your 
 
         22    previous response that these figures were based on DSM-2. 
 
         23              WITNESS BRYAN:  That's correct. 
 
         24              MR. KEELING:  And I'm wondering why that wasn't 
 
         25    shown on the figures themselves. 
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          1              WITNESS BRYAN:  No particular reason. 
 
          2              MR. KEELING:  Who prepared the model output 
 
          3    figures that -- for Pages 8 and 9? 
 
          4              WITNESS BRYAN:  The modeling is -- was 
 
          5    conducted for DWR's case in chief, so DWR Modelers would 
 
          6    have produced them. 
 
          7              Then the output files were given to me and my 
 
          8    staff and my staff and I worked up these figures. 
 
          9              MR. KEELING:  Did you personally prepare these 
 
         10    figures? 
 
         11              WITNESS BRYAN:  I did not.  My staff produced 
 
         12    these figures. 
 
         13              MR. KEELING:  Do you know who on your staff 
 
         14    produced these figures? 
 
         15              WITNESS BRYAN:  Yes. 
 
         16              MR. KEELING:  Who? 
 
         17              WITNESS BRYAN:  Kyle Bloom. 
 
         18              MR. KEELING:  Kyle . . . 
 
         19              WITNESS BRYAN:  Bloom. 
 
         20              MR. KEELING:  You examined water velocity at 
 
         21    River Mile 58; did you not? 
 
         22              WITNESS BRYAN:  I examined flow velocity at 
 
         23    River Mile 58 in the Lower Sacramento River, that's 
 
         24    correct. 
 
         25              MR. KEELING:  How was the water velocity at 
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          1    River Mile 58 determined? 
 
          2              WITNESS BRYAN:  Using the DSM-2 model. 
 
          3              MR. KEELING:  DSM-2 uses average velocity; is 
 
          4    that correct? 
 
          5              WITNESS BRYAN:  The DSM-2 model runs on a 
 
          6    15-minute time-step, so you can get whatever averages out 
 
          7    of that that you want. 
 
          8              MR. KEELING:  Well, I was really speaking 
 
          9    specially, not chron -- not temporally. 
 
         10              Let me put it this way:  Isn't it true that 
 
         11    estimated velocities dropped non-linearly from the center 
 
         12    of the channel towards the river margin where the blooms 
 
         13    form? 
 
         14              WITNESS BRYAN:  Yes, the channel margins would 
 
         15    have lower velocity than the side of the channel, that's 
 
         16    correct. 
 
         17              MR. KEELING:  So when I -- Going back to my 
 
         18    question about average velocity. 
 
         19              Now you understand what I mean when I say if 
 
         20    there's a spatial rather than a temporal reference? 
 
         21              WITNESS BRYAN:  (Nodding head.) 
 
         22              MR. KEELING:  So what's the answer? 
 
         23              WITNESS BRYAN:  What's the question? 
 
         24              MR. KEELING:  Does DSM-2 use average velocity? 
 
         25              WITNESS BRYAN:  If your question is specific to 
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          1    how DSM-2 models average velocity spatially, I would want 
 
          2    to defer that question to the Modelers.  I didn't conduct 
 
          3    the modeling so I can't specifically tell you how it 
 
          4    spatially averages velocity across the channel. 
 
          5              MR. KEELING:  Well, does the method by which 
 
          6    velocity at River Mile 58 was determined also give us the 
 
          7    water velocity on the channel margin of the river? 
 
          8              MR. MIZELL:  Objection:  Asked and answered. 
 
          9    He's indicated that that's a detail that the Modelers 
 
         10    did. 
 
         11              CO-HEARING OFFICER DODUC:  Actually, that is a 
 
         12    different question. 
 
         13              MR. KEELING:  It is a different question. 
 
         14              WITNESS BRYAN:  It's my understanding that the 
 
         15    DSM-2 model looks at the entire channel.  Exactly how it 
 
         16    averages velocity across that channel, you'd have to ask 
 
         17    the Modelers to define that for you. 
 
         18              So my understanding is, it -- it would look at 
 
         19    all parts of the channel but, again, exactly how it 
 
         20    averages the velocity across the channel, they could 
 
         21    speak to much better than I. 
 
         22              CO-HEARING OFFICER DODUC:  But is it your 
 
         23    understanding that whatever that average is would then 
 
         24    apply to other parts of the channel, the entire channel? 
 
         25              WITNESS BRYAN:  Well, my understanding is that 
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          1    DSM-2 doesn't give you different velocities for different 
 
          2    sections of the channel, if that's the question.  It 
 
          3    gives you one velocity for the entire channel. 
 
          4              MR. KEELING:  So your answer would be no. 
 
          5              WITNESS BRYAN:  To what question. 
 
          6              MR. KEELING:  The question I just asked, which 
 
          7    is:  Doesn't the method by which velocity at River 
 
          8    Mile 58 was determined also give us the water velocity of 
 
          9    the canal margin of the river? 
 
         10              WITNESS BRYAN:  And my answer was:  It would -- 
 
         11    My best understanding is that it would integrate 
 
         12    velocities in the channel margin as a part of how it 
 
         13    calculates a single velocity for the channel. 
 
         14              It does not give separate velocities for 
 
         15    different, distinct portions of the channel. 
 
         16              MR. KEELING:  Madam Hearing Officer, I asked a 
 
         17    yes-or-no question. 
 
         18              CO-HEARING OFFICER DODUC:  Mr. Keeling, he 
 
         19    answered the question.  I understood his answer. 
 
         20              MR. KEELING:  Thank you. 
 
         21              CO-HEARING OFFICER DODUC:  I expect that you do 
 
         22    as well. 
 
         23              MR. KEELING:  Thank you. 
 
         24              Well, my next question, then, is:  What is the 
 
         25    velocity at the edge of the channel at River Mile -- at 
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          1    River Mile 58? 
 
          2              MR. MIZELL:  Objection:  Vague.  At what point 
 
          3    in time?  Under what conditions? 
 
          4              MR. KEELING:  Well, under what conditions did 
 
          5    you examine velocity at River Mile 58?  Those would be 
 
          6    the conditions under which I'm asking this question. 
 
          7              WITNESS BRYAN:  So, my analysis used the best 
 
          8    available modeling that's available to me, modeling that 
 
          9    was specifically done for the California WaterFix to 
 
         10    analyze how this Project would affect flows, velocities, 
 
         11    temperatures, all the things that we've been talking 
 
         12    about in this hearing. 
 
         13              So I -- The rebuttal testimony that I was 
 
         14    preparing to rebut claims that the California WaterFix 
 
         15    would cause substantial increases in microcystis blooms 
 
         16    in the Sacramento River upstream of the City of 
 
         17    Sacramento's Water Treatment Plant.  Those claims had no 
 
         18    modeling whatsoever.  They had nothing to back them up, 
 
         19    nothing to back up those statements. 
 
         20              So I used best-available information produced 
 
         21    specifically for this hearing process from the standard 
 
         22    models that we've talked about for months in this 
 
         23    proceeding, and that's the best-available information I 
 
         24    had in order to evaluate velocities in the channel, and 
 
         25    so that's what I used. 
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          1              MR. KEELING:  I'm going to move to strike the 
 
          2    entire monologue, which was unresponsive and it didn't 
 
          3    constitute evidence. 
 
          4              CO-HEARING OFFICER DODUC:  Mr. Keeling, you 
 
          5    asked a question.  He answered it to the best of his 
 
          6    ability. 
 
          7              I followed his answer, and so I will ask you to 
 
          8    move on because I think you've made your point on this. 
 
          9              MR. KEELING:  Did you use the particle tracking 
 
         10    module, sometimes referred to as the PTM? 
 
         11              WITNESS BRYAN:  No, I did not. 
 
         12              MR. KEELING:  Are you aware of what the PTM is? 
 
         13              WITNESS BRYAN:  Yes. 
 
         14              MR. KEELING:  And you didn't use it at all in 
 
         15    this analysis. 
 
         16              WITNESS BRYAN:  I did not. 
 
         17              MR. KEELING:  You understand that the PTM 
 
         18    treats tracked particles as being neutrally buoyant; is 
 
         19    that correct? 
 
         20              WITNESS BRYAN:  That's my understanding. 
 
         21              MR. KEELING:  And you understand that 
 
         22    cyanobacteria are not neutrally buoyant; don't you? 
 
         23              WITNESS BRYAN:  Cyanobacteria can control 
 
         24    buoyancy up and down the water column. 
 
         25              MR. KEELING:  They're not neutral? 
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          1              WITNESS BRYAN:  Sometimes they're neutral. 
 
          2    Depends on what they put into their gas vesicles. 
 
          3              MR. KEELING:  Why did you not use the PTM in 
 
          4    this case? 
 
          5              WITNESS BRYAN:  I did not use the particle 
 
          6    tracking model because . . . 
 
          7              What the Particle Tracking Model is looking at, 
 
          8    at least in how it's been used for discussions of 
 
          9    residence time, and microcystis ecology is very complex 
 
         10    and one of the things I've already indicated in my 
 
         11    presentation is worth reiterating here, is that velocity 
 
         12    controls channel turbulence and mixing.  And channel 
 
         13    turbulence and mixing controls where the microcystis can 
 
         14    outcompete other algae and when and perform a big bloom 
 
         15    at a location or whether the other algae outcompete 
 
         16    microcystis, and it just didn't ever really form a large 
 
         17    problematic bloom. 
 
         18              So there's a lot of factors that microcystis 
 
         19    needs to come together to form a bloom, one of which can 
 
         20    aid microcystis in a sense of accumulating -- It's a slow 
 
         21    growing algae.  And so one of the reasons it gets 
 
         22    outcompeted by other algae is because of the faster 
 
         23    growing. 
 
         24              So when a microcystis is performing a bloom 
 
         25    over time, particularly in a riverine system like the 
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          1    Sacramento River, it really can't really win that gain of 
 
          2    competition with other algae before it gets flushed 
 
          3    downstream.  The residence times are simply too short in 
 
          4    a riverine environment. 
 
          5              In addition, the riverine environment was 
 
          6    turbulent in mixing and has high turbidity.  And so when 
 
          7    the cells get churned from the top to the bottom of the 
 
          8    channel, microcystis needs a lot of light as well.  It 
 
          9    doesn't grow as well in low light conditions as diatoms 
 
         10    and other forms of algae, and so those are the forms that 
 
         11    are competing. 
 
         12              The way microcystis tries to win that 
 
         13    competition, whether it's in a river or a channel of the 
 
         14    Delta, it needs that calm water, that lack of churning 
 
         15    and mixing, because when the water is calm and stable, it 
 
         16    can control its buoyancy and it moves itself up to the 
 
         17    surface where it can reproduce at the surface in high 
 
         18    light environments.  It can handle higher lighted 
 
         19    environments than many other algae. 
 
         20              It performs -- It gets up to the surface.  It 
 
         21    grows.  It produces colonies.  These colonies flow up and 
 
         22    they form a mat at the surface, is what they're trying to 
 
         23    do, which then shades out the other algae and that's how 
 
         24    they win that competition. 
 
         25              That's all disrupted when you have turbulence 
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          1    and mixing. 
 
          2              So if in a particular location cyanobacteria 
 
          3    are growing and they're starting to form a bloom, the 
 
          4    longer residence time you have, the more those cells of 
 
          5    microcystis can accumulate and come up to the surface, 
 
          6    and you get more and more biomass over time versus 
 
          7    getting flushed out of the area, which is what would 
 
          8    happen in a short tidal residence time. 
 
          9              So what the Particle Tracking Model does is, 
 
         10    it -- essentially in a DSM-2 modeling, it puts in 
 
         11    particles at a location and it tracks them to see how 
 
         12    long it takes, how many days it takes, for them to get 
 
         13    flushed out of a Reach or channel or an area within the 
 
         14    Delta. 
 
         15              The reason I didn't use the Particle Tracking 
 
         16    Model in my analysis, is, I think it's -- it can be 
 
         17    misleading in terms of the results that you're getting 
 
         18    from it when you're trying to analyze whether microcystis 
 
         19    will form a bloom or not. 
 
         20              Because imagine two different scenarios.  They 
 
         21    both have a residence time of, let's just say, 10 days. 
 
         22              One scenario is a water body that is very 
 
         23    lake-like, like a slough, habitat or something.  And the 
 
         24    particles in the model would move into that area and move 
 
         25    out in, like, a 10-day period.  But the entire 10 days 
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          1    would be a very calm, stable water column environment and 
 
          2    microcystis could compete very well in that environment. 
 
          3              In our Delta, we have a large tidal flux, and 
 
          4    we have channels that flow both directions every day.  So 
 
          5    you can still have a Particle Tracking Model come up with 
 
          6    a 10-day residence time. 
 
          7              But each and every one of those days, that 
 
          8    channel is moving back and forth.  It's sloshing on the 
 
          9    tidal cycle back and forth, back and forth.  And so 
 
         10    you're getting turbulence and mixing that's going to 
 
         11    cause microcystis to be at a hydrodynamic disadvantage in 
 
         12    its competition with other algae. 
 
         13              So, residence time as measured by a Particle 
 
         14    Tracking Model is not refined enough in my opinion to 
 
         15    make, you know, judgments about how microcystis would 
 
         16    react or not react based on a one- or two- or three-day 
 
         17    change in residence time model, Particle Tracking Model. 
 
         18    That's why I didn't use it. 
 
         19              MR. KEELING:  What model did you use to 
 
         20    estimate temperature for your testimony? 
 
         21              WITNESS BRYAN:  It was the model that was 
 
         22    performed for the Biological Assessment, and I believe 
 
         23    that's Reclamation's temperature model. 
 
         24              MR. KEELING:  Is that a predictive model?  By 
 
         25    "predictive," I mean a model that would actually estimate 
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          1    the actual temperatures in the river at a given location 
 
          2    during operations? 
 
          3              WITNESS BRYAN:  Well, we had long discussions 
 
          4    of that in this hearing. 
 
          5              All models are attempting to, you know, provide 
 
          6    information in the right ballpark.  But the way in which 
 
          7    we use the models, including the temperature models, are 
 
          8    in a comparative fashion. 
 
          9              So I was less focused on the absolute 
 
         10    temperatures in my analysis and more interested in how 
 
         11    the relative frequency and magnitude with which 
 
         12    temperatures would change in the relative magnitude by 
 
         13    which the California WaterFix would change temperatures, 
 
         14    not so much to try to predict absolute temperatures. 
 
         15              MR. KEELING:  Let's look at the graphic display 
 
         16    of the model run on Page 10 of DWR-8, Mr. Baker. 
 
         17              Do you have that in front of you? 
 
         18                (Document displayed on screen.) 
 
         19              MR. KEELING:  Why is the source of this figure 
 
         20    on Page 10 of DWR-8 not identified? 
 
         21              WITNESS BRYAN:  No particular reason. 
 
         22              MR. KEELING:  Who prepared the chart at 
 
         23    Page 10? 
 
         24              WITNESS BRYAN:  The actual figure? 
 
         25              MR. KEELING:  Yes. 
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          1              WITNESS BRYAN:  My staff. 
 
          2              MR. KEELING:  Do you know who on your staff? 
 
          3              WITNESS BRYAN:  Kyle Bloom. 
 
          4              MR. KEELING:  Why didn't you show the 
 
          5    temperature for 4A, H3 and H4 and the two boundary 
 
          6    conditions as well? 
 
          7              WITNESS BRYAN:  Because those were not 
 
          8    available for this location. 
 
          9              This modeling comes from the Biological 
 
         10    Assessment, and it did not look at those other scenarios. 
 
         11    They just looked at the proposed action versus the 
 
         12    No-Action Alternative. 
 
         13              MR. KEELING:  So how could one compare the 
 
         14    outcomes of those scenarios with respect to temperature? 
 
         15              WITNESS BRYAN:  Again, I didn't have access to 
 
         16    modeling for those scenarios at a location in relatively 
 
         17    close proximity upstream of the City of Sacramento's 
 
         18    uptake, so I used what model was available to me. 
 
         19              MR. KEELING:  Is that "I don't know?" 
 
         20              WITNESS BRYAN:  No, it's not an "I don't know." 
 
         21              MR. KEELING:  Are you telling me there is no 
 
         22    way to make that comparison? 
 
         23              MR. MIZELL:  Objection:  Badgering the witness. 
 
         24              CO-HEARING OFFICER DODUC:  Mr. Keeling. 
 
         25              MR. KEELING:  My question is:  How would you 
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          1    make the comparison. 
 
          2              CO-HEARING OFFICER DODUC:  How would you make 
 
          3    the comparison, Dr. Bryan? 
 
          4              WITNESS BRYAN:  How would you make what 
 
          5    comparison? 
 
          6              MR. KEELING:  The comparison for temperatures 
 
          7    for 4A, H3, H4 and the two boundary conditions. 
 
          8              WITNESS BRYAN:  You'd have to do a model run 
 
          9    with the Reclamation's temperature model for all those 
 
         10    conditions and then get output at that location. 
 
         11              MR. KEELING:  But that was never done. 
 
         12              WITNESS BRYAN:  Not to my knowledge. 
 
         13              MR. KEELING:  This figure at Page 10 of DWR-8 
 
         14    describes model temperatures at Knights Landing; is that 
 
         15    correct? 
 
         16              WITNESS BRYAN:  Yeah.  Model temperatures at 
 
         17    Knights Landing in the Lower Sacramento River, that's 
 
         18    correct. 
 
         19              MR. KEELING:  The figure seems to me to show 
 
         20    the probability of exceedance at Knights Landing was 
 
         21    summarized here for all the Water Years combined; is that 
 
         22    correct? 
 
         23              WITNESS BRYAN:  Yes, that's correct. 
 
         24              MR. KEELING:  Going back to the temperature 
 
         25    model being used. 
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          1              Has that temperature model ever been used in a 
 
          2    peer-reviewed scientific article to assess a potential 
 
          3    for HABs formation? 
 
          4              WITNESS BRYAN:  I don't know. 
 
          5              MR. KEELING:  How is the average of 91 years of 
 
          6    model runs related to the formation of algal blooms? 
 
          7              WITNESS BRYAN:  That's not an average that's 
 
          8    shown in these graphs. 
 
          9              MR. KEELING:  Do these graphs show peak 
 
         10    temperatures? 
 
         11              WITNESS BRYAN:  These -- Yes, this graphic does 
 
         12    show that, the highest temperature that would have been 
 
         13    output for any given month in the model. 
 
         14              MR. KEELING:  This would be a good place to 
 
         15    break, going back to your earlier point. 
 
         16              CO-HEARING OFFICER DODUC:  Let me clarify: 
 
         17              The highest -- The highest temperature that 
 
         18    month, not the highest average temperature in that month? 
 
         19    Not the average temperature of that month? 
 
         20              WITNESS BRYAN:  (Nodding head.) 
 
         21              This Probability Exceedance Plot would include 
 
         22    all monthly output data for the 1922 through 2003 period 
 
         23    of record. 
 
         24              So the probability exceedance lines that you 
 
         25    see for each figure would take in all of those monthly 
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          1    averages for each month of each of the years. 
 
          2              CO-HEARING OFFICER DODUC:  Monthly average. 
 
          3              WITNESS BRYAN:  Well, this -- Let me correct: 
 
          4    This is just August, to remind ourselves.  We're just 
 
          5    looking at August.  So it's going to have 82 Augusts in 
 
          6    that dataset.  You get one value for August for each year 
 
          7    out of -- out of the model. 
 
          8              CO-HEARING OFFICER DODUC:  But is that an 
 
          9    average value for that August? 
 
         10              WITNESS BRYAN:  Yes. 
 
         11              CO-HEARING OFFICER DODUC:  Thank you. 
 
         12              MR. KEELING:  Thank you. 
 
         13              CO-HEARING OFFICER DODUC:  We will take a 
 
         14    15-minute break and we will return at 3:35. 
 
         15                  (Recess taken at 3:20 p.m.) 
 
         16               (Proceedings resumed at 3:35 p.m.) 
 
         17              CO-HEARING OFFICER DODUC:  It is 3:35, so 
 
         18    please take your seat.  We will resume. 
 
         19              And, Mr. Keeling, I've been advised by counsel 
 
         20    to be very clear in case there are any confusion on the 
 
         21    record that we will respect your motion to strike a 
 
         22    portion of Mr. -- of Dr. Bryan's testimony -- actually an 
 
         23    answer to your question which you characterized as -- 
 
         24    What was it? 
 
         25              MS. HEINRICH:  Monologue. 
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          1              CO-HEARING OFFICER DODUC:  A monologue. 
 
          2              In response to that motion, my ruling is that 
 
          3    is overruled. 
 
          4              MR. KEELING:  Thank you. 
 
          5              CO-HEARING OFFICER DODUC:  With that -- Just so 
 
          6    you know, I've asked Miss Heinrich to keep track of the 
 
          7    vocal objections that are raised during the course of -- 
 
          8    of this hearing on admissibility, and I've asked 
 
          9    Mr. Ochenduszko to keep track of any questions that 
 
         10    are -- particularly for the Petitioners' witnesses that 
 
         11    are being deferred to a later witness so that we make 
 
         12    sure that they are appropriately addressed. 
 
         13              MR. KEELING:  That was my understanding.  And 
 
         14    for that reason, I've not thought it necessary to follow 
 
         15    up with a letter or writing to the Hearing Officers about 
 
         16    the two motions to strike I made on Tuesday. 
 
         17              CO-HEARING OFFICE DODUC:  Thank you. 
 
         18              We appreciate the efficiency and the saving of 
 
         19    trees in terms of filing more paperwork with us. 
 
         20              MR. KEELING:  (Nodding head.) 
 
         21              CO-HEARING OFFICER DODUC:  All right.  With 
 
         22    that, Mr. Keeling, we are back to you and your 
 
         23    cross-examination. 
 
         24              MR. KEELING:  Going back to Exhibit DWR-8, 
 
         25    Dr. Bryan, Page 27. 
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          1              Mr. Baker, can you put us on Page 27? 
 
          2                (Document displayed on screen.) 
 
          3              MR. KEELING:  There we go.  Thank you. 
 
          4              Do I understand correctly that these nine Delta 
 
          5    locations referred to are representative of the entire 
 
          6    Delta in your testimony? 
 
          7              WITNESS BRYAN:  What I attempted to do is 
 
          8    select a reasonable number of locations that both 
 
          9    geographically covered the cross-section geographic area 
 
         10    of the Delta, some of the main stem channels, the 
 
         11    San Joaquin River and the Sacramento River, as well as 
 
         12    those interior Delta channels that have experienced 
 
         13    microcystis blooms in the past. 
 
         14              So, yes, collectively, I was attempting to make 
 
         15    the nine Delta locations reasonably representative for 
 
         16    the analysis. 
 
         17              MR. KEELING:  Are there any of these locations 
 
         18    that are not either large river channels or sloughs 
 
         19    directly or hydrologically connected to the existing 
 
         20    export intakes? 
 
         21              WITNESS BRYAN:  Could you repeat that question? 
 
         22              MR. KEELING:  Let me put it differently: 
 
         23              Are any of these locations dead-end sloughs? 
 
         24              WITNESS BRYAN:  I do not believe so. 
 
         25              MR. KEELING:  So none of these in your 
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          1    assessment are dead-end sloughs. 
 
          2              Did you look at any dead-end sloughs? 
 
          3              WITNESS BRYAN:  No. 
 
          4              MR. KEELING:  Do you know how many dead-end 
 
          5    sloughs there are in the Delta? 
 
          6              WITNESS BRYAN:  Many. 
 
          7              MR. KEELING:  Sorry.  Your answer? 
 
          8              WITNESS BRYAN:  I would say many. 
 
          9              MR. KEELING:  Thank you. 
 
         10              I'd like to bring you to Page 28. 
 
         11              Mr. Baker. 
 
         12                (Document displayed on screen.) 
 
         13              MR. KEELING:  And I -- Please forgive me, 
 
         14    Dr. Bryan.  I may have missed a moment of your direct 
 
         15    testimony about this exhibit, and if I'm going over it 
 
         16    again, I apologize. 
 
         17              What -- What is shown in the figure on Page 28? 
 
         18              WITNESS BRYAN:  It's a figure of the Delta that 
 
         19    shows the locations -- nine different locations that I 
 
         20    assessed flow velocity -- locations at which I assessed 
 
         21    flow velocity. 
 
         22              MR. KEELING:  And is there a reason why the 
 
         23    source of this figure is not listed anywhere on the 
 
         24    exhibit? 
 
         25              WITNESS BRYAN:  No particular reason, no. 
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          1              MR. KEELING:  Who prepared Page 28? 
 
          2              WITNESS BRYAN:  My staff. 
 
          3              MR. KEELING:  Who in particular? 
 
          4              WITNESS BRYAN:  Dave Thomas. 
 
          5              MR. KEELING:  Thank you. 
 
          6              Who decided on these specific locations? 
 
          7              WITNESS BRYAN:  It was really a combination of 
 
          8    factors: 
 
          9              One, I -- I met with Modelers and said that I 
 
         10    wanted to look at, again, the geographic coverage of the 
 
         11    Delta up to 10 different locations for my analysis to 
 
         12    evaluate flow velocity, and I wanted to choose locations 
 
         13    that I knew from past research, like Lehman studies, that 
 
         14    have microcystis blooms occurring in those locations 
 
         15    historically.  And so we overlaid those areas that had 
 
         16    microcystis issues in the past with those locations for 
 
         17    which flow velocity were available for the models, and 
 
         18    that's how I came up with these locations. 
 
         19              MR. KEELING:  Why did you not also examine any 
 
         20    of what you characterize as the many dead-end sloughs in 
 
         21    the Delta? 
 
         22              WITNESS BRYAN:  Primarily because I don't think 
 
         23    that the DSM-2 model necessarily can model velocities in 
 
         24    dead-end sloughs very well. 
 
         25              And, secondly, I don't know -- Well, I guess I 
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          1    can leave it at that.  I'm not so sure that, when we're 
 
          2    trying to look at how the California WaterFix would 
 
          3    affect velocities in channels in the Delta, how it can 
 
          4    affect microcystis blooms. 
 
          5              If you get into a dead-end slough, no matter 
 
          6    how you operate the system, that dead-end slough's going 
 
          7    to have low velocities.  By definition, it's a dead-end 
 
          8    slough, so you're not going to see much of a difference 
 
          9    in that slough between the No-Action Alternative and the 
 
         10    California WaterFix scenarios. 
 
         11              MR. KEELING:  Do you have any reports or 
 
         12    studies to back up that conclusion? 
 
         13              WITNESS BRYAN:  No.  Just -- Just my years of 
 
         14    experience in working on aquatic systems. 
 
         15              MR. KEELING:  Did you do any testing or 
 
         16    modeling yourself to reach that conclusion? 
 
         17              WITNESS BRYAN:  I'm not sure I understand the 
 
         18    question. 
 
         19              MR. KEELING:  You just -- You just told me that 
 
         20    you didn't think that the WaterFix, if it's approved, 
 
         21    would make a difference with respect to velocities in 
 
         22    dead-end sloughs, and I'm asking if you did any modeling 
 
         23    or testing yourself on that. 
 
         24              WITNESS BRYAN:  No. 
 
         25              MR. MIZELL:  Objection:  Asked and answered. 
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          1              CO-HEARING OFFICER DODUC:  Now it's been asked 
 
          2    and answered. 
 
          3              MR. KEELING:  Taking a look at the velocity 
 
          4    modeling on Pages 29 through 34 of Exhibit DWR-8. 
 
          5              This is a series of velocity figures? 
 
          6              Perhaps you can go through them, Mr. Baker, so 
 
          7    that the witness can see what we're talking about. 
 
          8                (Document displayed on screen.) 
 
          9              MR. KEELING:  Thank you. 
 
         10              I have just two questions: 
 
         11              Is the velocity modeling that is shown on these 
 
         12    Pages 29 through 34 of DWR-8 to be used on a Project 
 
         13    operational basis? 
 
         14              MR. MIZELL:  Objection:  Vague. 
 
         15              MR. KEELING:  Okay.  Would these velocities 
 
         16    presented on these pages be the same velocities that you 
 
         17    would expect to see during Project operations? 
 
         18              WITNESS BRYAN:  The modeling that I used was 
 
         19    conducted to define what we would see in terms of flows 
 
         20    and velocities under the different scenarios that are 
 
         21    indicated in the slide, so that's what I had to work 
 
         22    with. 
 
         23              There's always -- Obviously, a Project like 
 
         24    this has operational flexibility.  Things can vary 
 
         25    somewhat from planning models. 
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          1              But as far as the analysis that I was able to 
 
          2    conduct at this point in time, this, in my opinion, is 
 
          3    the best indication of the velocities that would occur at 
 
          4    this location for each of those scenarios. 
 
          5              MR. KEELING:  So these are not predictive? 
 
          6              WITNESS BRYAN:  Well, again, models are always 
 
          7    trying to be as reasonably accurate as they can be. 
 
          8              We've had extensive discussions in this hearing 
 
          9    about predictive models and comparative models.  My 
 
         10    analysis, it's not . . .  It's not important that these 
 
         11    models be pinpoint accurate.  They're in the -- Because, 
 
         12    after all, the development that DSM-2 has gone through 
 
         13    over the years, and its various calibrations and so 
 
         14    forth, we have the confidence to use the DSM-2 model for 
 
         15    these types of proceedings.  So we think it gives us 
 
         16    reasonable estimates of flows and velocities and things 
 
         17    of that nature. 
 
         18              My -- I use the data out of DSM-2 in a 
 
         19    comparative mode.  What my interest is here, as shown on 
 
         20    the right lower side of this graphic in particular, where 
 
         21    microcystis can gain a foothold and form the large blooms 
 
         22    that are problematic is when flows are low. 
 
         23              So a Probability Exceedance Plot like this 
 
         24    shows you that, when flows are low, the frequency with 
 
         25    which they're low is the same across the Alternative 
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          1    Assessment.  That's what I was looking to determine. 
 
          2              MR. KEELING:  The next few questions may betray 
 
          3    my ignorance because I'm just a guy on the street and 
 
          4    you're a scientist, so don't think me foolish. 
 
          5              If I understand your testimony correct -- 
 
          6    correctly, long residence times are associated with lower 
 
          7    channel velocities; is that correct? 
 
          8              WITNESS BRYAN:  Yes. 
 
          9              MR. KEELING:  Is it fair to say that longer 
 
         10    residence times associated with lower channel velocities 
 
         11    are likelier to lead to HABs formation than shorter 
 
         12    residence times associated with higher channel 
 
         13    velocities? 
 
         14              MR. MIZELL:  Objection:  Incomplete 
 
         15    hypothetical; vague. 
 
         16              MR. KEELING:  It is a hypothetical, but I think 
 
         17    it's a clear hypothetical. 
 
         18              Did you understand the question? 
 
         19              CO-HEARING OFFICER DODUC:  Hold on.  I'm having 
 
         20    technical difficulty with my microphone. 
 
         21              CO-HEARING OFFICER MARCUS:  It just turned 
 
         22    itself off. 
 
         23              CO-HEARING OFFICER DODUC:  I turned it off. 
 
         24              When in doubt, just hit it; right? 
 
         25              MR. KEELING:  I'll repeat the question. 
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          1              CO-HEARING OFFICER DODUC:  Mr. Keeling, yes, 
 
          2    please do repeat the question. 
 
          3              MR. KEELING:  Yes. 
 
          4              Is it fair to say that longer residence times 
 
          5    associated with lower channel velocities are likelier 
 
          6    generally to lead to HABs formations than shorter 
 
          7    residence times associated with higher channel 
 
          8    velocities? 
 
          9              CO-HEARING OFFICER DODUC:  Overruled, 
 
         10    Mr. Mizell.  I understand the question, I believe. 
 
         11    Mr. Bryan does as well. 
 
         12              WITNESS BRYAN:  Yeah, I understand the 
 
         13    question. 
 
         14              But as a hypothetical, one of the things that I 
 
         15    attempted to explain earlier is that, you know, we as 
 
         16    human beings love to try to figure out what makes things 
 
         17    tick, what causes microcystis to do what it does. 
 
         18              And flow velocity's very important; residence 
 
         19    time can be important.  But it's only two factors in the 
 
         20    mix. 
 
         21              And so your hypothetical scenario really 
 
         22    doesn't give me enough of the other information to be 
 
         23    able to answer the question, really. 
 
         24              So, in general, lower flows and longer 
 
         25    residence time are more conducive to microcystis in 
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          1    general.  But what you have to be careful of, is, when 
 
          2    you look across a complex arena like our Delta and the 
 
          3    various channels, if you say, "I slow down velocity and 
 
          4    increase residence time at this location; therefore, I 
 
          5    will get more microcystis blooms," it's never that 
 
          6    simple. 
 
          7              So I would caution against that interpretation. 
 
          8              MR. KEELING:  I wasn't suggesting a single 
 
          9    causation.  I was assuming a controlling for other causal 
 
         10    factors. 
 
         11              And if controlled for other factors, I 
 
         12    understand your answer to be yes. 
 
         13              WITNESS BRYAN:  In general, as you slow the 
 
         14    water down, less turbulence, a water column becomes more 
 
         15    stable, that's more conducive to microcystis, yes. 
 
         16              MR. KEELING:  So controlling for those other 
 
         17    factors you just alluded to, low channel turbulence and 
 
         18    mixing is likelier to lead to HAB formation than not; 
 
         19    correct? 
 
         20              WITNESS BRYAN:  Say that again? 
 
         21              MR. KEELING:  Controlling for those other 
 
         22    factors you alluded to, lower channel turbulence and 
 
         23    mixing is likelier to encourage the formation of HABs. 
 
         24              WITNESS BRYAN:  Again, it depends what channel 
 
         25    you're talking about, and it depends how much you're 
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          1    slowing velocities down. 
 
          2              If the channel's highly turbid, it's already at 
 
          3    a high velocity, you can slow it down by 20, 30, 
 
          4    50 percent and have no effect on harmful algal blooms. 
 
          5              So there are a lot of other factors.  We can 
 
          6    talk in generalities, and I think the answer I provided 
 
          7    speaks to the big-picture generality that, in general, as 
 
          8    you slow down channel velocity, reduce turbulence, 
 
          9    increase water calm disability, that plays to the 
 
         10    hydrodynamic advantage of microcystis. 
 
         11              But, again, I warn against oversimplifications 
 
         12    of saying if we slow down velocity, we're automatically 
 
         13    going to get more microcystis.  That just doesn't 
 
         14    always -- isn't always the case. 
 
         15              MR. KEELING:  I understand that HABs formations 
 
         16    involves a synthesis -- dynamic synthesis of many 
 
         17    factors, Dr. Bryan, but I also understand your testimony 
 
         18    breaks it out into individual discussions, like 
 
         19    temperature, flow, turbidity.  And so it makes it 
 
         20    difficult to talk about this without talking -- 
 
         21              WITNESS BRYAN:  Oh, absolutely. 
 
         22              MR. KEELING:  -- as you did about these 
 
         23    individual compounds. 
 
         24              Do you agree with that? 
 
         25              WITNESS BRYAN:  I agree. 
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          1              MR. KEELING:  Would you agree that controlling 
 
          2    for these other components to which you've alluded, low 
 
          3    channel turbulence -- Well, strike that. 
 
          4              Isn't it true that lower in-channel turbidity 
 
          5    is likely to lead to HABs formation than higher channel 
 
          6    turbidity, controlling for those other factors? 
 
          7              WITNESS BRYAN:  Again, it depends what "lower" 
 
          8    and "higher" means. 
 
          9              We -- Yeah, I'll just leave it at that. 
 
         10              It depends what turbidity levels you're 
 
         11    starting from and going to. 
 
         12              MR. KEELING:  Doesn't the EIR/EIS explain that 
 
         13    the California WaterFix, if approved, will result in 
 
         14    longer residence times in the Delta? 
 
         15              WITNESS BRYAN:  To the degree that it does, it 
 
         16    was probably referring to the Particle Tracking Model 
 
         17    that we were discussing earlier. 
 
         18              So, to the extent that the EIR talks about 
 
         19    information from the Particle Tracking Model from DSM-2, 
 
         20    that does indicate that there will be longer residence 
 
         21    times. 
 
         22              MR. KEELING:  Did you review the Final EIR/EIS? 
 
         23              WITNESS BRYAN:  Yes. 
 
         24              MR. KEELING:  And another -- 
 
         25              WITNESS PREECE:  I have something to add that 
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          1    will help answer your questions about residence time. 
 
          2              In the Stockton deep water ship canal, which is 
 
          3    known for having short residence times, in 2012, there 
 
          4    was a big -- or longer residence times.  Excuse me. 
 
          5              There -- In 2012, there was a very large 
 
          6    cyanobacteria bloom. 
 
          7              In 2009, when conditions were very similar, so 
 
          8    always very long residence times, there was no bloom. 
 
          9              And so that's an example of where all the other 
 
         10    factors appeared to be similar and residence time being 
 
         11    very slow did not create a bloom. 
 
         12              MR. KEELING:  Thank you, Ms. Preece. 
 
         13              Isn't it true that the deep water channel to 
 
         14    which you refer is an engineer channel and not part of 
 
         15    the Sacramento River? 
 
         16              WITNESS BRYAN:  Yeah, it's not part of the 
 
         17    Sacramento River.  It's part of the San Joaquin River. 
 
         18              MR. KEELING:  Is it part of a river or is it an 
 
         19    engineer channel? 
 
         20              WITNESS BRYAN:  It's part of the river.  It's 
 
         21    just been deepened. 
 
         22              MR. KEELING:  Dr. Bryan, we've been talking 
 
         23    about HABs, harmful algal blooms. 
 
         24              How many cyanobacteria constitute a bloom? 
 
         25              WITNESS BRYAN:  What do you mean by "how many 
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          1    cyanobacteria"? 
 
          2              MR. KEELING:  I mean, what quantity a -- If 
 
          3    a -- If you meet a unit -- single unit of cyanobacteria 
 
          4    in the water, it's not an algal bloom. 
 
          5              What's the quantity we're talking about before 
 
          6    you get to a bloom status? 
 
          7              WITNESS BRYAN:  I guess I've never heard it 
 
          8    discussed that way. 
 
          9              But if you're talking about microcystis, 
 
         10    microcystis has very small cells.  And so you can have 
 
         11    millions of cells in the water column and not have a 
 
         12    bloom that we would look at and say, "Oh, jeez, there's a 
 
         13    problematic bloom."  But you can still have, you know, a 
 
         14    lot -- millions and millions of algae cells in the water 
 
         15    column. 
 
         16              So, when we talk about blooms or problematic 
 
         17    blooms, it's just the accumulation of these -- these 
 
         18    small cells to a very, very high level where they become 
 
         19    visible, where they begin to form those mats on the 
 
         20    surface and so on and so forth. 
 
         21              MR. KEELING:  And I believe you testified that 
 
         22    water column clarity is a key driver for the formation of 
 
         23    algal blooms? 
 
         24              WITNESS BRYAN:  Yes.  It can be, yes. 
 
         25              MR. KEELING:  Is high water clarity considered 
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          1    a prerequisite for microcystis bloom formation? 
 
          2              WITNESS BRYAN:  No, I wouldn't say it is. 
 
          3              MR. KEELING:  If I told you that was a quote 
 
          4    directly from Lehman 2013, would that surprise you? 
 
          5              WITNESS BRYAN:  No, it wouldn't surprise me. 
 
          6    But microcystis has a life history strategy, as I alluded 
 
          7    to earlier, where it -- it -- in order to compete with 
 
          8    other algae and get the light that's available, it can 
 
          9    control its location in the water column so it can 
 
         10    migrate up to the surface. 
 
         11              So even in areas that have high turbidity and 
 
         12    operate clearly, if microcystis has all these other 
 
         13    factors in its favor that we're talking about, including 
 
         14    hydrodynamics in a stable water column, it can get up to 
 
         15    the surface. 
 
         16              So you don't have to necessarily have a clear 
 
         17    water column for microcystis to form a bloom and now 
 
         18    compete. 
 
         19              It may -- Yeah, I'll -- I'll leave it at that. 
 
         20              MR. KEELING:  But you did agree that water 
 
         21    column clarity is a key driver for the formation of algal 
 
         22    blooms. 
 
         23              WITNESS BRYAN:  It can be.  It's not always a 
 
         24    prerequisite. 
 
         25              MR. KEELING:  Isn't it true that the proposed 
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          1    WaterFix Project, if approved and constructed, would 
 
          2    remove much of the sediment carried by the Sacramento 
 
          3    River, resulting in greater clarity below the points at 
 
          4    which that sediment is removed? 
 
          5              WITNESS BRYAN:  I -- I do not agree with that 
 
          6    statement. 
 
          7              MR. KEELING:  At this time, I'd like to 
 
          8    distribute two short excerpts from the Final EIR/EIS, and 
 
          9    Mr. Baker has them on a flash drive thanks to 
 
         10    Miss Meserve's foresight. 
 
         11              UNIDENTIFIED SPEAKER:  Do you have it available 
 
         12    for the Hearing Officers? 
 
         13              MR. BAKER:  I don't have any other copies. 
 
         14              MR. KEELING:  And while she's doing that, I 
 
         15    don't know the procedure.  I'm happy to assign this a 
 
         16    number next in order and have my assistant upload it 
 
         17    tomorrow for -- if that's the procedure you want. 
 
         18              CO-HEARING OFFICER DODUC:  Yes, please.  And 
 
         19    also added to your index of exhibits. 
 
         20              MR. OCHENDUSKO:  Yes, please -- 
 
         21              MR. KEELING:  All right. 
 
         22              MR. OCHENDUSKO:  -- the exhibit identification, 
 
         23    please. 
 
         24              MR. KEELING:  All right.  I have to write that 
 
         25    down because I'll never remember. 
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          1              CO-HEARING OFFICER DODUC:  Thank you for being 
 
          2    so helpful, Mr. Keeling. 
 
          3              And for wearing the best tie. 
 
          4              MR. KEELING:  Thank you. 
 
          5              MR. MIZELL:  Excuse me, Hearing Officer Doduc. 
 
          6              If you would like, I believe Dr. Preece had 
 
          7    found a number for the number of cells in a HAB bloom if 
 
          8    that something that interests you.  Otherwise -- 
 
          9              CO-HEARING OFFICER DODUC:  Actually, that does 
 
         10    interest me. 
 
         11              WITNESS PREECE:  Okay.  So, typically, a 
 
         12    plantonic -- which that's the type of microcystis that we 
 
         13    are talking about here -- blooms are defined as 7-by-104 
 
         14    cells per liter and develop over a period of several 
 
         15    weeks, starting from a plantonic population of at least a 
 
         16    thousand cells per liter. 
 
         17              CO-HEARING OFFICER DODUC:  And who decided 
 
         18    that? 
 
         19              WITNESS PREECE:  This is based off of two 
 
         20    sources:  Baxa and others, 2010, who writes on the Delta, 
 
         21    and then Davis and others, 2009. 
 
         22              CO-HEARING OFFICER DODUC:  Thank you. 
 
         23              MR. KEELING:  I can just imagine the individual 
 
         24    who had to count as they were adding up. 
 
         25              Dr. Bryan, you've been handed two excerpts from 
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          1    the Bay-Delta Conservation Plan/California WaterFix Final 
 
          2    EIR/EIS, which I believe is Exhibit SWRCB-103. 
 
          3              And I will -- We will have exhibits with these 
 
          4    excerpts later, but I think they're all from that. 
 
          5              The first is UT7 for Alternative 4, 
 
          6    Pages 20-131 through 20-133. 
 
          7                (Document displayed on screen.) 
 
          8              MR. KEELING:  Do you have that in front of you? 
 
          9              WITNESS BRYAN:  I do. 
 
         10              MR. KEELING:  The second is UT7 for 
 
         11    Alternative 4A, Pages 20-193 through 20-194. 
 
         12              Do you have that in front of you? 
 
         13              WITNESS BRYAN:  Yes, I do. 
 
         14              MR. KEELING:  Please direct your attention to 
 
         15    the section entitled "Solid Waste" on Page 20-132 of the 
 
         16    first excerpt. 
 
         17              WITNESS BRYAN:  (Examining document.) 
 
         18              MR. KEELING:  Mr. Baker, if you could make it a 
 
         19    little larger for folks in the back without losing part 
 
         20    of those areas? 
 
         21                (Enlarging document on screen.) 
 
         22              MR. KEELING:  There we go.  Thank you. 
 
         23              CO-HEARING OFFICER DODUC:  And Mr. Herrick is 
 
         24    muting his phone right now. 
 
         25              MR. KEELING:  I am -- Have you had a chance to 
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          1    review that? 
 
          2              Or go ahead.  Let me know when you're finished. 
 
          3              WITNESS BRYAN:  Which section would you like me 
 
          4    to read? 
 
          5              MR. KEELING:  The section entitled "Solid 
 
          6    Waste" consists of three paragraphs. 
 
          7              WITNESS BRYAN:  (Examining document.) 
 
          8              MR. BAKER:  Mr. Keeling, would you like to 
 
          9    identify this Exhibit SJC and the next number? 
 
         10              MR. KEELING:  If I knew the next number, I 
 
         11    would.  Maybe you could tell me, Mr. Baker. 
 
         12              MR. OCHENDUSKO:  Well, we'll let your -- We'll 
 
         13    let your secretary identify that and put it in with the 
 
         14    EII later today. 
 
         15              MR. KEELING:  Very good. 
 
         16              WITNESS BRYAN:  Okay. 
 
         17              MR. KEELING:  Okay.  Thank you. 
 
         18              You understand that this section deals in large 
 
         19    part with removal of sedimentation from the river. 
 
         20              You understand that? 
 
         21              WITNESS BRYAN:  Yes. 
 
         22              MR. KEELING:  And looking at the conclusion in 
 
         23    the -- actually, the second paragraph where it says 
 
         24    (reading): 
 
         25              "During periods of high sediment load in the 
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          1         Sacramento River, the daily mass of solids would be 
 
          2         expected to increase up to 253,000 dry pounds per 
 
          3         day.  The annual volume of solids is anticipated to 
 
          4         be approximately 291,600 cubic feet (dry solids)." 
 
          5              Do you see that? 
 
          6              WITNESS BRYAN:  Yes. 
 
          7              MR. KEELING:  What would be the effect on water 
 
          8    clarity below the proposed North Delta intakes by 
 
          9    removing approximately 291,600 cubic feet dry solids 
 
         10    annually? 
 
         11              WITNESS BRYAN:  In the Water Quality chapter 
 
         12    of -- of the EIR/EIS, we had to assess how the California 
 
         13    WaterFix would affect turbidity. 
 
         14              So if you have a flowing river and you have 
 
         15    these diversion intakes and it's flowing at 10 NTUs -- 
 
         16    those are the Nephelometric Turbidity Units -- and water 
 
         17    column is flowing at 10 NTUs, and you divert some of that 
 
         18    water, the water that passes the diversion is still 
 
         19    flowing at 10 NTUs, because you've taken a bunch of water 
 
         20    out, you've taken sediment with that water. 
 
         21              But the turbidity of the water that continues 
 
         22    to flow in the channel immediately downstream from those 
 
         23    intakes is 10 NTUs. 
 
         24              Now, it's a lower volume of water, and so that 
 
         25    lower volume of water would generate less in-channel 
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          1    turbulence and scour of channel margins, et cetera.  And 
 
          2    so it can have some effect on down -- downstream 
 
          3    turbidity. 
 
          4              But we did not feel that it would have such a 
 
          5    substantial effect, because you're still going to have 
 
          6    relatively high volumes of flow passing the diversions in 
 
          7    the channel downstream.  It's still going to have a large 
 
          8    settlement load; it's still going to have sediment; it's 
 
          9    still going to have resuspension of that sediment in a 
 
         10    tidal cycle. 
 
         11              So in the Water Quality chapter in the EIR/EIS, 
 
         12    we found that the California WaterFix would have a 
 
         13    less-than-significant adverse effect on turbidity. 
 
         14              MR. KEELING:  Is that why you didn't discuss 
 
         15    the removal of sediment -- suspended sedimentation in 
 
         16    your -- in your testimony about HABs? 
 
         17              WITNESS BRYAN:  Yes.  I don't believe that the 
 
         18    California WaterFix is going to affect turbidity in the 
 
         19    Delta to a point that would have any effect on harmful 
 
         20    algal blooms. 
 
         21              MR. KEELING:  And just to complete this, the -- 
 
         22    the excerpt that we just looked at concerned 
 
         23    Alternative 4. 
 
         24              If you take a look at the second excerpt, which 
 
         25    addresses impact UT7 for Alternative 4A. 
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          1              Do you have that in front of you. 
 
          2                (Document displayed on screen.) 
 
          3              MR. KEELING:  And take a look at Page 20-193 at 
 
          4    the bottom where it reads -- Thank you, Mr. Baker. 
 
          5              (Reading): 
 
          6              "Potential effects associated with operation 
 
          7         and maintenance of water conveyance facilities would 
 
          8         be similar to those described under Alternative 4. 
 
          9         Therefore, 4A would not result in physical effects 
 
         10         associated with the provision of new . . . 
 
         11         physically altered -- new or physically altered 
 
         12         government facilities." 
 
         13              And then continue on to Page 20-194 to the 
 
         14    third paragraph, Mr. Baker, which states (reading): 
 
         15              "Similar to Alternative 4, the operation of 
 
         16         maintenance activities associated with the proposed 
 
         17         water conveyance facilities would not be expected to 
 
         18         generate solid waste such that there would be an 
 
         19         increase in demand for solid waste management 
 
         20         providers in the plan area and surrounding 
 
         21         communities.  Therefore, there would be no or 
 
         22         minimal effect on solid waste management 
 
         23         facilities." 
 
         24              Do you understand that the overarching 
 
         25    consequence to be that, with respect to sediment removal, 
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          1    there's no material difference between Alternative 4 and 
 
          2    4A? 
 
          3              WITNESS BRYAN:  I'm not familiar with this 
 
          4    section of the EIR/EIS.  I didn't have anything to do 
 
          5    with preparing it so I'm not really prepared to answer 
 
          6    questions about this. 
 
          7              MR. KEELING:  Do you disagree with those 
 
          8    statements? 
 
          9              WITNESS BRYAN:  I don't have any opinion about 
 
         10    the statements.  I didn't work on this section of the 
 
         11    EIR. 
 
         12              MR. KEELING:  In preparing your testimony, were 
 
         13    you aware of the estimated amount of sediment that would 
 
         14    be removed under Alternative 4A? 
 
         15              WITNESS BRYAN:  I was aware that sediment would 
 
         16    be removed based on the diversions at the North Delta 
 
         17    Diversions, yes. 
 
         18              MR. KEELING:  That is all I have.  Thank you. 
 
         19              CO-HEARING OFFICER DODUC:  Thank you, 
 
         20    Mr. Keeling. 
 
         21              MR. KEELING:  Thank you, Miss Preece; thank 
 
         22    you, Dr. Bryan. 
 
         23              CO-HEARING OFFICER DODUC:  Mr. Herrick, you're 
 
         24    up next. 
 
         25              MR. HERRICK:  Thank you, Madam chairs, Board 
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          1    Members, staff. 
 
          2              Mr. Keeling asked questions on all my topics so 
 
          3    I will be very brief, hit just a couple of follow-on 
 
          4    things I might ask. 
 
          5                      CROSS-EXAMINATION BY 
 
          6              MR. HERRICK:  Dr. Brown -- Bryan.  Excuse me 
 
          7    while I figure out where the heck I am. 
 
          8              WITNESS BRYAN:  (Laughing.) 
 
          9              MR. HERRICK:  You touched on in some of your 
 
         10    answers this issue of the predictive as opposed to the 
 
         11    comparative issue with the models, and you stated that 
 
         12    you guys had -- you'd talk about that in preparation for 
 
         13    this; correct? 
 
         14              In one of your presentations, you -- you were 
 
         15    showing us how you thought the modeled changes in 
 
         16    velocities did not significantly result in velocities 
 
         17    above the .2. 
 
         18              Do you recall that? 
 
         19              WITNESS BRYAN:  Is there a slide that you'd 
 
         20    like to pull up? 
 
         21              MR. HERRICK:  Yeah.  I'm sorry. 
 
         22              If we can . . . 
 
         23              Anyway, let me just say without looking at 
 
         24    that: 
 
         25              Are you asking the Board to rely on the numbers 
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          1    you've provided for changes in velocity or just the 
 
          2    differences between the two scenarios? 
 
          3              WITNESS BRYAN:  I'm not sure I follow your 
 
          4    question. 
 
          5              MR. HERRICK:  Well, if -- if you show that 
 
          6    velocity changes at a particular location are -- result 
 
          7    in numbers that are above .2, are you asking the Board to 
 
          8    make their decision based upon the actual numbers in the 
 
          9    future will be above .2? 
 
         10              WITNESS BRYAN:  Well, if you look at the 
 
         11    various locations that I analyzed -- And maybe we could 
 
         12    pull up the PowerPoint presentation, the DWR-8 errata, 
 
         13    the combined version that we went through today.  I just 
 
         14    want to kind of get us on the same page. 
 
         15              Why don't you pull up Slide 31. 
 
         16                (Document displayed on screen.) 
 
         17              WITNESS BRYAN:  Is this helpful to the -- your 
 
         18    question? 
 
         19              MR. HERRICK:  Yes.  Yes, thank you. 
 
         20              So, in your direct testimony, I believe you 
 
         21    were referring to the fact that the changes in velocity 
 
         22    didn't typically result in any significant times when 
 
         23    those numbers resulted -- resulting numbers were above 
 
         24    .2. 
 
         25              In other words, .2 is the threshold you were 
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          1    talking about is when impacts on microcystis growth 
 
          2    occurred. 
 
          3              WITNESS BRYAN:  No, I wouldn't necessarily 
 
          4    characterize it that way. 
 
          5              The information that I spoke to in my 
 
          6    testimony, the slide that you're referring to is an 
 
          7    earlier slide where I said that velocities above .2 feet 
 
          8    per second become increasingly more challenging 
 
          9    hydrodynamically for microcystis because the velocities, 
 
         10    as they increase above .2 feet per second, you get more 
 
         11    of the mixing and turbulence in the channel. 
 
         12              So that's the point that I was making with the 
 
         13    .2. 
 
         14              MR. HERRICK:  Yes.  I was -- I wasn't trying to 
 
         15    disagree with that.  I was trying to restate it, which I 
 
         16    did poorly, but . . . 
 
         17              What I'm trying to get at is, should we use 
 
         18    your Slide 31 as a representation of how often it will be 
 
         19    above .2 or just the differences between different 
 
         20    scenarios? 
 
         21              Because that gets to the predictive versus 
 
         22    comparative issue, and I thought when you were 
 
         23    referencing the .2, you were making that predictive 
 
         24    conclusion. 
 
         25              WITNESS BRYAN:  Like I said before, it's an 
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          1    interesting discussion we've had in this hearing about 
 
          2    predictive and comparative.  It's an important point, but 
 
          3    when we use models, we want and expect them to be 
 
          4    reasonably at least in the ballpark of accurate to what 
 
          5    we're talking about. 
 
          6              So if you look at this slide, the reason that 
 
          7    the flow of velocities go to zero is because you've got 
 
          8    tidal movement in this channel.  It reverses directions. 
 
          9    So, for minutes at the slack tide, you're going to be at 
 
         10    zero and it's going to flow in the other direction.  So 
 
         11    that's why you have a very low percent of time that you 
 
         12    have a zero flow here. 
 
         13              And the rest of the Probability Exceedance Plot 
 
         14    is the model's best estimate and the frequency with which 
 
         15    you get other velocity in that channel. 
 
         16              So, the bulk of my analysis, I feel that DSM-2 
 
         17    does a reasonable job of indicating -- We know we have 
 
         18    slack tides out there.  We know when a channel reverses, 
 
         19    it goes to zero for a short amount of time. 
 
         20              So if we have a figure like this that had 
 
         21    nothing below .2 feet per second, we would be suspect of 
 
         22    the model because we know we have slag tides. 
 
         23              So when we look at this, it is a reasonable 
 
         24    representation of the kinds of velocities that you get on 
 
         25    a 15-minute time-step absolutely regardless of direction 
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          1    in Old River at Rock Slough. 
 
          2              Once we have that -- 
 
          3              CO-HEARING OFFICER DODUC:  So you are using it 
 
          4    as a predictive tool? 
 
          5              WITNESS BRYAN:  No.  I was just getting to that 
 
          6    point. 
 
          7              CO-HEARING OFFICER DODUC:  Get to it quicker, 
 
          8    please. 
 
          9              MR. HERRICK:  Yes, please. 
 
         10              WITNESS BRYAN:  Once -- Once we have a model 
 
         11    that we think is worthy of looking at its output, meaning 
 
         12    if the model was so -- had no ability to even predict a 
 
         13    value in the right ballpark, we wouldn't use the model. 
 
         14              So these models can provide a reasonable 
 
         15    representation of the probability of exceeding any given 
 
         16    velocity that you see on this plot. 
 
         17              But where the real analysis comes in is, I 
 
         18    don't care how -- quite how -- you know, how much the 
 
         19    model, whether it's precisely accurate, whether the 
 
         20    frequency with which .4 feet per second is exactly, you 
 
         21    know, 70 percent or -- I don't -- I don't really care 
 
         22    about that precision so I'm not using it in a predictive 
 
         23    fashion that way.  I'm using it in a comparative fashion. 
 
         24              So what it's telling me is that under the 
 
         25    No-Action Alternative, I'm going to see everything from 
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          1    zero velocity at the slack tide all the way up to 
 
          2    1.2 feet per second. 
 
          3              And I can see on the Probability Exceedance 
 
          4    Plot how frequently I'm at or above any of those 
 
          5    velocities.  Then I use the comparative mode approach 
 
          6    because I want to see if the California WaterFix is 
 
          7    causing those low-flow conditions where microcystis would 
 
          8    have an advantage to occur more frequently or less 
 
          9    frequently than under the No-Action Alternative. 
 
         10              So the bulk of the analysis is certainly in the 
 
         11    comparative mode. 
 
         12              MR. HERRICK:  I'll leave it at that. 
 
         13              CO-HEARING OFFICER DODUC:  That was a fine 
 
         14    question, Mr. Herrick. 
 
         15              MR. HERRICK:  It started out as a fine one. 
 
         16              Dr. Bryan, on Page 29 of DWR-8, which is the 
 
         17    original PowerPoint, you list a -- you identified those 
 
         18    locations for which your analysis on velocities were 
 
         19    made; correct? 
 
         20              WITNESS BRYAN:  Yes. 
 
         21              MR. HERRICK:  Now, does this analysis include 
 
         22    the temporary barrier program being in operation during 
 
         23    the -- whatever months it's normally operating? 
 
         24              WITNESS BRYAN:  You'd have to ask the Modelers 
 
         25    that question. 
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          1              MR. HERRICK:  Okay.  Are you familiar with 
 
          2    the -- the barrier program, in that it traps incoming 
 
          3    tides to a great degree to hold levels as best as 
 
          4    possible, and then does not let water flow back 
 
          5    downstream when the tide goes out? 
 
          6              WITNESS BRYAN:  Again, I'm not -- I'm not 
 
          7    familiar with that, so you'd have to ask the Modeling. 
 
          8              MR. HERRICK:  I'm not trying to test you, but 
 
          9    given the program where there are barriers that trap 
 
         10    flows, did that go into your consideration as to changes 
 
         11    in velocities that might occur if you have -- I'm just 
 
         12    representing possibly -- sloshing back and forth behind 
 
         13    barriers and no net flow out of them one way or the 
 
         14    other? 
 
         15              WITNESS BRYAN:  What I guess I can say is, the 
 
         16    degree to which barriers are in place or not in place 
 
         17    would be reflected in the model scenarios that I 
 
         18    compared. 
 
         19              So -- But you'd have to ask the Modelers what 
 
         20    was in and what was out of each of those scenarios. 
 
         21              MR. HERRICK:  Okay.  And lastly, this'll be a 
 
         22    generalization, so please object if you don't like it. 
 
         23              But you went through the various factors, 
 
         24    velocity, temperature, dissolved organic compounds, 
 
         25    residence time. 
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          1              And my reading of your -- your testimony, your 
 
          2    conclusions, is that each one of those you analyzed and 
 
          3    said, I don't think it significantly affects the 
 
          4    frequency or magnitude of algal blooms. 
 
          5              But I wonder if you've done an analysis that 
 
          6    combines all those things.  In other words, if we look at 
 
          7    the worst case under each one of those scenarios, would 
 
          8    level of impact would it have on HABs? 
 
          9              WITNESS BRYAN:  Yeah.  I think, you know, 
 
         10    overall, in an analysis like mine, because it was 
 
         11    rebuttal testimony and the folks that -- that I was 
 
         12    rebutting were making claims that temperature would cause 
 
         13    increase in cyanobacterial flow, cause reduced flow, 
 
         14    cause increase, we analyzed those individually, as we 
 
         15    often do.  We did water quality analyses.  We looked at 
 
         16    individual constituents at a time. 
 
         17              But based on the analyses that I've done, I 
 
         18    don't feel that temperature, when looked at in isolation, 
 
         19    that temperatures would change sufficiently in the Delta 
 
         20    to affect microcystis. 
 
         21              I don't feel that the hydrodynamic profile on 
 
         22    velocities and the hydrodynamics that you get in the 
 
         23    channels, the turbulence and mixing, would change 
 
         24    substantially between the scenarios -- the WaterFix 
 
         25    scenarios and No-Action Alternative, to make a cause on 
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          1    microcystis. 
 
          2              So, while I went through that individually, I 
 
          3    would also say that, when you combine that, when you 
 
          4    combine the effects of the California WaterFix, 
 
          5    temperature and velocity, I would still not expect to see 
 
          6    that to be -- to cause a substantial difference in 
 
          7    microcystis dynamics in the Delta. 
 
          8              I just don't think it's substantial enough even 
 
          9    when added together to cause notable differences in the 
 
         10    dynamics of microcystis in the Delta. 
 
         11              MR. HERRICK:  I appreciate your conclusion. 
 
         12              I guess my question was more:  The various 
 
         13    Protestants and parties are trying to analyze the 
 
         14    effects.  And if you give us a string of, as you put it, 
 
         15    not significantly change the magnitude or frequency, and 
 
         16    then you add four or five of those, you don't think 
 
         17    there's significance together, on what basis can other 
 
         18    people, then, determine whether or not your conclusion 
 
         19    might be correct?  Or should we just rely on your 
 
         20    expertise? 
 
         21              And there's -- there's no quantification of all 
 
         22    these in what you labeled as not-significants together. 
 
         23              MR. MIZELL:  I'm going to object for the moment 
 
         24    here:  The question is rather unfair. 
 
         25              Our rebuttal evidence is based upon the cases 
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          1    in chief of the other parties. 
 
          2              If Mr. Herrick is asking why we didn't include 
 
          3    in our rebuttal a scenario that was never brought up in 
 
          4    the cases in chief of other parties, it would have been 
 
          5    objected to as improper rebuttal. 
 
          6              So based on this line of questioning, we could 
 
          7    certainly produce during surrebuttal, but it's an unfair 
 
          8    question to ask why the witness has not prepared 
 
          9    something, because it's beyond the other cases in chief. 
 
         10              CO-HEARING OFFICER DODUC:  Mr. Herrick, he has 
 
         11    a point. 
 
         12              MR. HERRICK:  Perhaps, but the issue -- 
 
         13              CO-HEARING OFFICER DODUC:  He does. 
 
         14              MR. HERRICK:  The issue is, who has the burden 
 
         15    of proof? 
 
         16              So when the issue arises, and then the 
 
         17    Petitioners say, "Well, we're just rebutting.  We're not 
 
         18    going to show you what we think the effects are," then 
 
         19    there's an argument they haven't met their burden of 
 
         20    proof. 
 
         21              So the witness doesn't have to answer that.  I 
 
         22    was just trying bring that issue to the forefront because 
 
         23    it is other people trying to make significant decisions 
 
         24    based on nobody having done a combined analysis. 
 
         25              CO-HEARING OFFICER DODUC:  Thank you, 
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          1    Mr. Herrick. 
 
          2              MR. HERRICK:  Thank you. 
 
          3              CO-HEARING OFFICER DODUC:  And I look forward 
 
          4    to reading that in your closing brief. 
 
          5              MR. HERRICK:  Thank you.  That's all. 
 
          6              CO-HEARING OFFICER DODUC:  Okay.  That would 
 
          7    next -- I believe our final cross-examiner today will be 
 
          8    Miss Meserve.  And then tomorrow we'll have Miss Taber 
 
          9    and Miss Des Jardins, which means that we will get to 
 
         10    your remaining Panel 2 tomorrow, Mr. Mizell. 
 
         11              And since I see Miss Nikkel also still here, 
 
         12    let me go ahead and address the -- the notice that North 
 
         13    Delta Water Agency served on the Department to request 
 
         14    that Dr. Nader-Tehrani appear as a witness for North 
 
         15    Delta, and to request that he bring specified documents 
 
         16    or other evidence to the hearing. 
 
         17              We will be issuing a written ruling forthcoming 
 
         18    that will have further detail on this, but for now, I 
 
         19    want you to be aware that -- Oh, let me also acknowledge 
 
         20    that DWR submitted a Motion for Protective Order seeking 
 
         21    to vacate North Delta's notice.  And, like I said, we'll 
 
         22    be issuing a written ruling on this. 
 
         23              But for tomorrow's purposes, Dr. Nader-Tehrani 
 
         24    will not be required to appear separately on behalf of 
 
         25    North Delta, provided that he appears as a rebuttal 
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          1    witness for DWR as proposed and is subject to 
 
          2    cross-examination on the modeling identified in North 
 
          3    Delta's notice. 
 
          4              In addition, Dr. Nader-Tehrani will not be 
 
          5    required to bring to the hearing any documents or other 
 
          6    evidence that DWR has already provided to North Delta or 
 
          7    made publicly available. 
 
          8              Mr. Nader-Tehrani should bring to the hearing 
 
          9    any documents or other evidence described in North 
 
         10    Delta's notice that have not been provided already. 
 
         11              And while I don't think it was specifically 
 
         12    clear, let me add, Ms. Nikkel, that while Mr. -- while 
 
         13    Dr. Nader-Tehrani will not be required to appear 
 
         14    separately as your witness, you will be allowed in the 
 
         15    conduct of your cross-examination to explore some of the 
 
         16    topics you identified. 
 
         17              MS. NIKKEL:  Thank you.  That's very helpful to 
 
         18    know in advance.  Appreciate the notice. 
 
         19              A couple of questions for clarification, one 
 
         20    maybe for Mr. Mizell: 
 
         21              And the first one is, our Notice was not 
 
         22    specific to Dr. Nader-Tehrani.  If Dr. Nader-Tehrani is 
 
         23    the appropriate witness to direct these questions to, 
 
         24    we're happy to do that while he's appearing in his panel, 
 
         25    but we just want to confirm that he's the right person to 
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          1    ask. 
 
          2              CO-HEARING OFFICER DODUC:  He will be the 
 
          3    person who will be appearing and you may ask him your 
 
          4    questions. 
 
          5              MS. NIKKEL:  And if he says no, we'll have to, 
 
          6    I think, raise the issue again perhaps. 
 
          7              CO-HEARING OFFICER DODUC:  We'll address that 
 
          8    if we come to that. 
 
          9              MS. NIKKEL:  And then my second question for 
 
         10    clarification is whether documents made publicly 
 
         11    available, that means made publicly available anywhere 
 
         12    and not necessarily submitted into the record; correct? 
 
         13              CO-HEARING OFFICER DODUC:  As long as you have 
 
         14    access to it. 
 
         15              MS. NIKKEL:  Okay.  Thank you. 
 
         16              CO-HEARING OFFICER DODUC:  Okay.  Any 
 
         17    questions, Mr. Mizell? 
 
         18              MR. MIZELL:  Not about the ruling, no. 
 
         19              As for tomorrow and the appearance of 
 
         20    witnesses, I'm going to offer a proposal that we have 
 
         21    Miss Sergent appear tomorrow. 
 
         22              I know that a number of folks and I have talked 
 
         23    about this over the break, and I don't believe has raised 
 
         24    any objection so far. 
 
         25              But she has a rather discrete portion of 
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          1    testimony and it might be nice to have that presented on 
 
          2    its own at this point so that the Modelers and the 
 
          3    Operators can appear beginning on the 4th, and that's as 
 
          4    a whole. 
 
          5              CO-HEARING OFFICER DODUC:  So you are changing 
 
          6    again on me, because I believe your initial projection 
 
          7    was that Miss Sergent, Mr. Leahigh, Dr. Nader-Tehrani, 
 
          8    Mr. Munévar and three other witnesses will be appearing 
 
          9    together as a panel, and now you are suggesting that 
 
         10    Miss Sergent appear tomorrow by herself. 
 
         11              MR. MIZELL:  That is correct. 
 
         12              You've run this rebuttal hearing very 
 
         13    efficiently and I am attempting to make sure that my 
 
         14    witnesses can be available when you want them. 
 
         15              Miss Sergent has a discrete piece of testimony 
 
         16    and, therefore, she can appear on her own without too 
 
         17    much disruption to the rest, whereas the Operators and 
 
         18    the Modelers really are overlapping. 
 
         19              And as you indicated before, we want to avoid 
 
         20    the he said/she said sort of back and forth between 
 
         21    asking questions of one and being referred to the other. 
 
         22              CO-HEARING OFFICER DODUC:  Assuming -- and I'm 
 
         23    not hearing any objection -- Ah, maybe. 
 
         24              Are you as annoyed as I am that there are these 
 
         25    last-minute changes, Miss Spaletta? 
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          1              MS. SPALETTA:  It doesn't annoy me.  I actually 
 
          2    like Mr. Mizell's proposal to have fixed dates, to be 
 
          3    frank, so that this would not be an issue.  I didn't like 
 
          4    necessarily the dates he proposed, but I did like the 
 
          5    idea of fixed dates for that reason. 
 
          6              I actually have a mandatory court appearance 
 
          7    tomorrow, and so I was going to ask to go out of order to 
 
          8    cross-examine that panel at the end, whenever the next 
 
          9    day of hearing would be. 
 
         10              CO-HEARING OFFICER DODUC:  But now it's not a 
 
         11    panel. 
 
         12              MS. SPALETTA:  But now it's not a panel, and so 
 
         13    it puts me at a bit of a disadvantage because I will not 
 
         14    be here to examine Miss Sergent. 
 
         15              CO-HEARING OFFICER DODUC:  And did you wish to 
 
         16    cross-examine Miss Sergeant? 
 
         17              MS. SPALETTA:  I did.  It may be that, by the 
 
         18    time it gets to me, the questions are done, in which case 
 
         19    I will, you know, try to watch the video if it's 
 
         20    available over the weekend and I could notify someone 
 
         21    that I don't need to examine her anymore.  I'm happy to 
 
         22    do that. 
 
         23              But that does cause a problem for me if she 
 
         24    goes by herself tomorrow. 
 
         25              CO-HEARING OFFICER DODUC:  Because Mr. Mizell 
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          1    is springing forth this last change on us, and because 
 
          2    you were kind enough to be here today to allow us some 
 
          3    pre-warning of your unavailability, I will make sure 
 
          4    that, in the event Miss Sergent needs to come back 
 
          5    on . . . Thursday? 
 
          6              When are we meeting next?  Thursday? 
 
          7              MR. OCHENDUSKO:  Yes. 
 
          8              CO-HEARING OFFICER DODUC:  Thursday.  In the 
 
          9    event that she needs to come back for you to conduct your 
 
         10    cross-examination, she will be required to do so. 
 
         11              MS. SPALETTA:  I appreciate that, and I will 
 
         12    try my very best to make sure that I let Mr. Mizell know 
 
         13    if I don't need to examine her, so as to not make it 
 
         14    necessary. 
 
         15              CO-HEARING OFFICER DODUC:  Let us know, as 
 
         16    well. 
 
         17              MS. SPALETTA:  I will.  Thank you. 
 
         18              CO-HEARING OFFICER DODUC:  Thank you. 
 
         19              MS. HEINRICH:  One other housekeeping item, if 
 
         20    I may. 
 
         21              I'm not sure that -- Well, we don't know how 
 
         22    long cross-examination of Miss Sergent will take, and it 
 
         23    looks like we probably will finish with Land's 
 
         24    cross-examination of this panel today, which only, 
 
         25    according to my notes, leave us with about an hour and a 
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          1    half worth of cross-examination of this panel plus any 
 
          2    redirect or recross.  So I'm not sure that we can fill 
 
          3    the day tomorrow solely with Miss Sergent's 
 
          4    cross-examination. 
 
          5              CO-HEARING OFFICER DODUC:  Thank you, 
 
          6    Miss Heinrich, for pointing that out. 
 
          7              MR. MIZELL:  If it's the Board's pleasure, I 
 
          8    can also produce additional witnesses, but I would 
 
          9    indicate that once we bring forth the Operators or the 
 
         10    Modelers in separate panels, then Mr. Ochenduszko never 
 
         11    well might have a busier job. 
 
         12              CO-HEARING OFFICER DODUC:  I seem to recall 
 
         13    when we reconvened last -- When did we last . . .  On 
 
         14    Tuesday.  Was it Tuesday? 
 
         15              MS. HEINRICH:  Yes. 
 
         16              CO-HEARING OFFICER DODUC:  All the days come 
 
         17    together. 
 
         18              I believe it was Mr. Bezerra that raised this 
 
         19    issue in pointing out that Mr. -- that Dr. Nader-Tehrani 
 
         20    appeared on the unavailability list that you provided, 
 
         21    Mr. Mizell.  And I recall you saying at that time, in 
 
         22    response to Mr. Bezerra's question, that you would make 
 
         23    your witness available when they are called. 
 
         24              MR. MIZELL:  That is true.  That is why this 
 
         25    is -- this is a proposal, not a -- not an edict.  I'm 
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          1    asking that we make this accommodation. 
 
          2              It was -- It was Mr. Munévar who does not have 
 
          3    availability this week, but I can attempt to get him back 
 
          4    in state and make him appear tomorrow. 
 
          5              CO-HEARING OFFICER DODUC:  If we need to get to 
 
          6    that panel, or the remainder of Panel 2, then please make 
 
          7    sure that your available witnesses are here.  And as we 
 
          8    have allowed you flexibility, and other parties 
 
          9    flexibility, in the past to have witnesses appear out of 
 
         10    sequence as long as they are still within the time of 
 
         11    your presentation of rebuttal, we will allow you that 
 
         12    flexibility. 
 
         13              But I expect that, if we finish with 
 
         14    Miss Sergent tomorrow, that you will have your witnesses 
 
         15    available to continue with your presentation of rebuttal. 
 
         16              MR. MIZELL:  Very good.  Thank you. 
 
         17              MR. HERRICK:  John Herrick, South Delta. 
 
         18              I just want to clarify whether it's going to be 
 
         19    one part of that panel that follows Miss Sergent or all 
 
         20    of them are going to be here just for the preparation for 
 
         21    any potential cross if we get to it? 
 
         22              If -- If -- If Miss Sergent is done sometime 
 
         23    tomorrow, are we putting on one or more of the panel or 
 
         24    is the whole panel going to try to present? 
 
         25              Because we supported his idea -- 
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          1              CO-HEARING OFFICER DODUC:  His remaining 
 
          2    panel -- The remainder of his Panel 2 consists of one, 
 
          3    two, three, four, five, six people. 
 
          4              Is that correct, Mr. Mizell? 
 
          5              MR. MIZELL:  That is correct. 
 
          6              MS. MORRIS:  Stefanie Morris, State Water 
 
          7    Contractors. 
 
          8              Could -- Would it be possible to get an 
 
          9    estimate of who plans, and the timing of cross-examining 
 
         10    Miss Sergent, since Mr. Munévar, as Mr. Mizell says, is 
 
         11    out of the state, and so he's -- 
 
         12              CO-HEARING OFFICER DODUC:  This is the 
 
         13    Petitioners' -- 
 
         14              MS. MORRIS:  I'd like to -- 
 
         15              CO-HEARING OFFICER DODUC:  This is the 
 
         16    Petitioners' Petition to the State Water Board. 
 
         17              It is the Petitioners' responsibility to have 
 
         18    their witnesses available in state knowing the dates in 
 
         19    advance in order to ensure all parties fair and equal 
 
         20    access in the participation of this hearing, so I am not 
 
         21    at all sympathetic. 
 
         22              MS. MORRIS:  But -- But I'm not trying to ask 
 
         23    for your sympathy.  I'm just trying to understand for 
 
         24    everybody in the hearing room, for purposes of 
 
         25    cross-examination and coordinating the schedules, if it 
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          1    looks like that panel will go on tomorrow or if 
 
          2    Miss Sergent is going to have a long cross-examination. 
 
          3              I'm not asking for sympathy.  I'm just trying 
 
          4    to understand and make it fair -- 
 
          5              CO-HEARING OFFICER DODUC:  Keep in mind -- 
 
          6              MS. MORRIS:  -- to all the participants who 
 
          7    have to prepare for cross-examination. 
 
          8              CO-HEARING OFFICER DODUC:  Keep in mind, 
 
          9    however, that not all parties are present here today. 
 
         10    Not all parties are required to be present here today. 
 
         11    They may show up tomorrow now that they know Miss Sergent 
 
         12    will be up for her rebuttal testimony and 
 
         13    cross-examination. 
 
         14              So, yes, I could ask for an estimate of time -- 
 
         15    and thank you again, Mr. Mizell, for dumping this on us 
 
         16    at the last minute -- but it will -- may not truly 
 
         17    reflect the level of cross-examination Miss Sergent might 
 
         18    be subject to. 
 
         19              MS. MORRIS:  Thank you. 
 
         20              CO-HEARING OFFICER DODUC:  On that note, who 
 
         21    present here today plans on cross-examination of 
 
         22    Miss Sergent, and for how long? 
 
         23              MS. NIKKEL:  Meredith Nikkel on behalf of North 
 
         24    Delta Water Agency. 
 
         25              We have probably 30 minutes of 
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          1    cross-examination for Miss Sergent. 
 
          2              CO-HEARING OFFICER DODUC:  Thank you, 
 
          3    Miss Nikkel. 
 
          4              MR. HERRICK:  John Herrick, South Delta 
 
          5    parties. 
 
          6              Mr. Dean Riess will be conducting, and I 
 
          7    believe maybe up to a half hour. 
 
          8              MR. COOPER:  Dustin Cooper on behalf of 
 
          9    Group 7. 
 
         10              I would anticipate about 30 minutes. 
 
         11              MS. TABER:  Kelly Taber on behalf of City of 
 
         12    Stockton. 
 
         13              Just a couple of questions, very short.  A few 
 
         14    minutes. 
 
         15              MS. SPALETTA:  Jennifer Spaletta, and it will 
 
         16    be not tomorrow but it will be about 30 minutes. 
 
         17              CO-HEARING OFFICER DODUC:  Okay. 
 
         18              MS. DES JARDINS:  Dierdre Des Jardins. 
 
         19              And if I have to estimate today, it would be 
 
         20    about half an hour, but I was going to look at her 
 
         21    testimony more tonight.  Thank you. 
 
         22              MR. WASIEWSKI:  Tim Wasiewski for the 
 
         23    San Joaquin Tributaries Authority. 
 
         24              Maybe 15 minutes. 
 
         25              CO-HEARING OFFICER DODUC:  So we obviously will 
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          1    be through with Miss Sergent, with the exception of 
 
          2    calling her back on Monday for Miss Spaletta if 
 
          3    necessary, if necessary.  Not Monday.  I'm sorry. 
 
          4    Thursday. 
 
          5              We should be done with Miss Sergent by no later 
 
          6    than mid-afternoon. 
 
          7              Are we done?  Are there other surprises, 
 
          8    Mr. Mizell? 
 
          9              MR. MIZELL:  No, ma'am. 
 
         10              CO-HEARING OFFICER DODUC:  All right. 
 
         11              Miss Meserve, thank you for your patience, for 
 
         12    what I intended to be a short announcement. 
 
         13              MS. MESERVE:  You never know around here.  All 
 
         14    right. 
 
         15              Good afternoon, Dr. Bryan, Owen, Preece. 
 
         16              Let's see.  So the areas I was going to cover 
 
         17    was a little bit about the preparation of the testimony, 
 
         18    went into that; injury versus effects in terms of what 
 
         19    we're here for in the hearing; the preparation of the 
 
         20    Final EIR versus the Draft EIR in terms of residence time 
 
         21    and -- and the limits of modeling. 
 
         22              And I think Mr. Mizell won't mind if I go long, 
 
         23    I think, but I should try to keep it to half hour.  Okay. 
 
         24                      CROSS-EXAMINATION BY 
 
         25              MS. MESERVE:  So most of my questions are for 
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          1    Mr. Bryan. 
 
          2              So first is:  You were the lead preparer of the 
 
          3    Water Quality chapter of the EIR for this Project; is 
 
          4    that correct? 
 
          5              WITNESS BRYAN:  Yes, I served as the principal 
 
          6    in charge and a number of my staff worked with me on that 
 
          7    chapter. 
 
          8              MS. MESERVE:  And you're very familiar with the 
 
          9    EIR process, I assume? 
 
         10              WITNESS BRYAN:  Yes. 
 
         11              MS. MESERVE:  Can you just state your general 
 
         12    understanding of why we prepare EIRs.  What's the 
 
         13    purpose? 
 
         14              WITNESS BRYAN:  Well, first and foremost, maybe 
 
         15    to comply with CEQA. 
 
         16              But EIRs, EISs are prepared to analyze the 
 
         17    effects of Projects on the environment so that 
 
         18    decision-makers can make decisions with full knowledge of 
 
         19    the environmental effects that may occur upon those 
 
         20    Projects being implemented. 
 
         21              MS. MESERVE:  And what about with respect to 
 
         22    mitigation?  What's the -- What's the requirement? 
 
         23              MR. MIZELL:  Objection:  This goes beyond the 
 
         24    scope of his rebuttal testimony. 
 
         25              MS. MESERVE:  The reason I'm asking about this 
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          1    is because this is a hearing about whether there's injury 
 
          2    to legal users of water. 
 
          3              His testimony actually doesn't speak to that. 
 
          4    It speaks to something that sounds a little bit more like 
 
          5    an effect in significance, and I'm just trying to 
 
          6    understand his testimony in the context of this 
 
          7    proceeding. 
 
          8              MR. BERLINER:  Again, this is rebuttal 
 
          9    testimony to points that were raised by others and nobody 
 
         10    raised this point. 
 
         11              CO-HEARING OFFICER DODUC:  That is correct, 
 
         12    Miss Meserve.  Can you reframe the question? 
 
         13              MS. MESERVE:  I shall try. 
 
         14              MR. BERLINER:  Frankly, it sounds like legal 
 
         15    argument. 
 
         16              CO-HEARING OFFICER DODUC:  Try it, 
 
         17    Miss Meserve, and I'll -- 
 
         18              MS. MESERVE:  Well, I believe that the 
 
         19    testimony which is -- that this was prepared to rebut 
 
         20    actually spoke in terms of injury to legal uses and users 
 
         21    of water in the Delta. 
 
         22              And this rebuttal from the Petitioners doesn't 
 
         23    really speak to that.  So I'm trying to understand what 
 
         24    the expert is -- what he thought he was demonstrating. 
 
         25              So I think if you let me -- give me a tiny bit 
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          1    of rope, it won't take long, and I think it is obvious. 
 
          2              CO-HEARING OFFICER DODUC:  All right. 
 
          3              MS. MESERVE:  Thanks. 
 
          4              So do you -- Dr. Bryan; correct? 
 
          5              WITNESS BRYAN:  (Nodding head.) 
 
          6              MS. MESERVE:  Yes. 
 
          7              Do you know generally what the purpose of 
 
          8    Part 1 of the proceeding is in which you are an expert 
 
          9    witness; correct?  What is the purpose? 
 
         10              MR. BERLINER:  Objection:  Relevance. 
 
         11              MS. MESERVE:  He is here to opine on the 
 
         12    ultimate question we are here for; right? 
 
         13              MR. BERLINER:  No.  He's here -- 
 
         14              CO-HEARING OFFICER DODUC:  Hold on -- 
 
         15              MR. BERLINER:  He is here to rebut testimony. 
 
         16              CO-HEARING OFFICER DODUC:  -- Mr. Berliner. 
 
         17              What is your question, Miss Meserve? 
 
         18              MS. MESERVE:  What is his understanding of what 
 
         19    the purpose of Part 1 of this proceeding is. 
 
         20              CO-HEARING OFFICER DODUC:  No.  Let's -- Let's 
 
         21    be more focused on that question, please. 
 
         22              MS. MESERVE:  Let me work on that. 
 
         23              Is it your understanding that Petitioners have 
 
         24    the burden to show there is no injury in this proceeding? 
 
         25              MR. BERLINER:  Objection:  Relevance. 
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          1              CO-HEARING OFFICER DODUC:  Sustained. 
 
          2              Miss Meserve, focus on his rebuttal. 
 
          3              MS. MESERVE:  Okay. 
 
          4              Did you consider the issue of injury in 
 
          5    preparing your testimony? 
 
          6              MR. BERLINER:  Objection:  Relevance. 
 
          7              MS. MESERVE:  When you use the term "effect" in 
 
          8    your testimony, what do you mean? 
 
          9              WITNESS BRYAN:  When I use the term "effect." 
 
         10              When we're analyzing the effects of Projects, 
 
         11    so in this case the California WaterFix being 
 
         12    implemented, I'm making comparisons between the 
 
         13    California WaterFix and the No-Action Alternative, there 
 
         14    can be any number of environmental effects. 
 
         15              An effect can be a change in temperature.  An 
 
         16    effect can be a change in flow or flow velocity.  These 
 
         17    are all environmental effects of the action being 
 
         18    implemented. 
 
         19              Then, what I -- what we do in impact 
 
         20    assessments, to use that term, is, we first do an 
 
         21    assessment to understand the frequency and magnitude of 
 
         22    the effect.  And then we, in turn, look at whether that 
 
         23    frequency and magnitude of the effect would cause an 
 
         24    adverse impact. 
 
         25              We've been talking a lot about microcystis, so 
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          1    does the change in frequency and magnitude of velocities, 
 
          2    or does the change in frequency and magnitude of 
 
          3    temperature rise to the level that they would change 
 
          4    microcystis dynamics in the Delta such that it would 
 
          5    maybe cause more frequent blooms and be an adverse 
 
          6    effect. 
 
          7              So that's the nature of the assessment. 
 
          8              MS. MESERVE:  And so were you looking at 
 
          9    whether there was any effect at all, or whether it was a 
 
         10    substantial, or what kind of effect? 
 
         11              WITNESS BRYAN:  Well, again, if you -- if you 
 
         12    look at the approach that I've taken in my analyses, 
 
         13    wherever possible, they're based on quantitative modeling 
 
         14    output. 
 
         15              And so the modeling, as you've seen in the 
 
         16    presentation, it shows quantitatively those effects.  It 
 
         17    shows the change in frequency in currents of velocities. 
 
         18    It shows the change in frequency and occurrence of 
 
         19    temperatures.  So it does show those effects. 
 
         20              I then interpreted what those effects mean to 
 
         21    microcystis, or what a change in bromide might mean to 
 
         22    formation of disinfection byproducts at a water treatment 
 
         23    plant. 
 
         24              So assessments always start with understanding 
 
         25    the environmental change and they go from that to what 
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          1    would be the adverse effect from that environmental 
 
          2    change -- 
 
          3              MS. MESERVE:  And -- 
 
          4              WITNESS BRYAN:  -- or if there would be an 
 
          5    adverse effect. 
 
          6              MS. MESERVE:  Right. 
 
          7              So when you opine that there would not be a 
 
          8    very big difference between the different modeled 
 
          9    outputs, are you saying there is no effect? 
 
         10              WITNESS BRYAN:  How are you using the term 
 
         11    "effect" in this question? 
 
         12              MS. MESERVE:  Well, I'm trying to get at the 
 
         13    relevance of -- of the opinions you've stated here in 
 
         14    response to the Protestants, because it speaks to me in 
 
         15    terms of an EIR consultant talking about environmental 
 
         16    impacts, and so that's why I'm trying to put it in 
 
         17    context for our proceeding here. 
 
         18              So I think it's very relevant and I think we've 
 
         19    been pushy about this concept and we should not be. 
 
         20              Anyway, back to questions.  Am I allowed to ask 
 
         21    any more questions about how he analyzed it or not, 
 
         22    because I want to ask -- 
 
         23              CO-HEARING OFFICER DODUC:  What is your 
 
         24    question? 
 
         25              MS. MESERVE:  Well, okay.  So for instance, the 
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          1    ultimate question with the HABs here in the EIR was 
 
          2    whether there was a potential significant environmental 
 
          3    effect; correct? 
 
          4              WITNESS BRYAN:  If -- If you want to phrase it 
 
          5    in CEQA lingo, it would -- the question would be, is 
 
          6    there a significant adverse effect, yes. 
 
          7              MS. MESERVE:  And the EIR found that there was 
 
          8    not after mitigation; correct? 
 
          9              WITNESS BRYAN:  For which? 
 
         10              MS. MESERVE:  For Water Quality Impact 32, HABs 
 
         11    Formation. 
 
         12              WITNESS BRYAN:  I don't think it reduced 
 
         13    mitigation.  I think there would not be significant 
 
         14    adverse effect. 
 
         15              MS. MESERVE:  So, in your experience here as an 
 
         16    expert today, are you opining that that means there is no 
 
         17    injury? 
 
         18              MR. BERLINER:  I'm going to object as vague on 
 
         19    the use of the word "injury," as to whether we're using 
 
         20    it in the legal context before the Board or in some other 
 
         21    fashion. 
 
         22              CO-HEARING OFFICER DODUC:  Miss Meserve. 
 
         23              MS. MESERVE:  Well, I think it's very relevant, 
 
         24    and I think I want to know what his definition of 
 
         25    "injury" is, so -- 
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          1              CO-HEARING OFFICER DODUC:  He's a scientist.  I 
 
          2    don't know that he has a definition of "injury." 
 
          3              MS. MESERVE:  In preparing for this testimony, 
 
          4    were you advised as to what injury is in this context? 
 
          5              CO-HEARING OFFICER DODUC:  Did . . . 
 
          6              Dr. Bryan, did you use the term "injury" in 
 
          7    your rebuttal testimony? 
 
          8              WITNESS BRYAN:  No, I did not. 
 
          9              MS. MESERVE:  In your preparation, did you 
 
         10    discuss that in terms of being prepared to enter this 
 
         11    proceeding in . . . 
 
         12              WITNESS BRYAN:  Well, I guess I could give you 
 
         13    my 2 cents on this topic since we're in as deep as we are 
 
         14    here. 
 
         15              I feel that my responsibility as a scientist is 
 
         16    to do an environmental analysis and bring factual 
 
         17    information forward to share with this Board. 
 
         18              First, as I said, it's kind of a two-step 
 
         19    process. 
 
         20              What would be the environmental changes due to 
 
         21    implementing the California WaterFix relative to what 
 
         22    those environmental conditions would be under the 
 
         23    No-Action Alternative? 
 
         24              Then I analyzed those changes, those 
 
         25    differences, to see if adverse things would happen. 
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          1              In the case of microcystis, would 
 
          2    implementation of the California WaterFix cause an 
 
          3    increased frequency and magnitude of cyanobacteria blooms 
 
          4    either upstream in the Delta or in the Delta? 
 
          5              My testimony said, no, that would not happen. 
 
          6              Yes, there are environmental changes due to 
 
          7    implementing the California WaterFix.  We can see them in 
 
          8    the modeling output.  I analyzed them.  But, no, they 
 
          9    would not rise to the level that would cause significant 
 
         10    adverse changes in the frequency or the magnitude of 
 
         11    cyanobacteria. 
 
         12              I feel it's my responsibility as a scientist to 
 
         13    stop there.  You now have -- The Board has that 
 
         14    information.  And I've always felt it's more of a legal 
 
         15    determination that this Board will make based on my -- 
 
         16    for lack of a better term -- impact assessments, whether 
 
         17    you think what I have found constitutes injury to a legal 
 
         18    user of water or not.  I think that's your determination. 
 
         19              CO-HEARING OFFICER DODUC:  Thank you. 
 
         20              MS. MESERVE:  Let's see.  Looking at your CV, 
 
         21    DWR-33, there isn't any mention of experience with HABs. 
 
         22              Do you have direct experience yourself studying 
 
         23    HABs in the Delta? 
 
         24              WITNESS BRYAN:  Not until this Project. 
 
         25              MS. MESERVE:  And that would be beginning when? 
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          1              WITNESS BRYAN:  Oh, a number of years ago, I 
 
          2    guess. 
 
          3              MS. MESERVE:  And -- Well, your CV says 2008. 
 
          4    However, there was no discussion of HABs, for instance, 
 
          5    in the case in chief or in the Draft EIR, so when did you 
 
          6    begin looking at HABs with this Project? 
 
          7              WITNESS BRYAN:  Like I said, a couple -- couple 
 
          8    years ago. 
 
          9              MS. MESERVE:  It would be three years ago, 
 
         10    maybe? 
 
         11              WITNESS BRYAN:  Well, I don't know if it's two 
 
         12    or three.  It was as a party, preparing the Environmental 
 
         13    Impact Report, EIR/EIS. 
 
         14              MS. MESERVE:  Do you consider yourself to be an 
 
         15    expert on HABs as a result of this couple of years of 
 
         16    experience? 
 
         17              WITNESS BRYAN:  Yes. 
 
         18              MS. MESERVE:  And according to the testimony 
 
         19    presented by -- also a doctor.  I'm sorry.  Preece? 
 
         20              WITNESS PREECE:  Yes. 
 
         21              MS. MESERVE:  She contributed significantly to 
 
         22    the testimony and reports you're presenting today. 
 
         23              Can you tell me why Ms. Preece doesn't present 
 
         24    any substantive testimony, even though Dr. Preece appears 
 
         25    to have more substantive expertise? 
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          1              WITNESS BRYAN:  My -- I have had a lot of 
 
          2    involvement in this Project, and I have the expertise 
 
          3    that was required to do the rebuttal assessments. 
 
          4              Dr. Preece assisted me in these rebuttal 
 
          5    assessments because of her expertise on algae in 
 
          6    particular. 
 
          7              MS. MESERVE:  With respect to the reports, 
 
          8    DWR-651 and 653, did you prepare those? 
 
          9              WITNESS BRYAN:  Yes, I did. 
 
         10              MS. MESERVE:  Did Dr. Preece assist in 
 
         11    preparing those? 
 
         12              WITNESS BRYAN:  Yes. 
 
         13              MS. MESERVE:  Is there any plan for a peer 
 
         14    review of those documents, 653 and 651? 
 
         15              WITNESS BRYAN:  Do I personally have any plans 
 
         16    for that? 
 
         17              MS. MESERVE:  Or was -- Yes. 
 
         18              WITNESS BRYAN:  Not at this time. 
 
         19              MS. MESERVE:  Did anyone review and comment on 
 
         20    those reports prior to them being submitted here, outside 
 
         21    of your office? 
 
         22              WITNESS BRYAN:  DWR Legal. 
 
         23              MS. MESERVE:  Who at DWR Legal? 
 
         24              WITNESS BRYAN:  Mr. Mizell. 
 
         25              MR. MIZELL:  (Raising hand.) 
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          1              MS. MESERVE:  Let's see. 
 
          2              Let's see.  So on the Final EIR, your firm 
 
          3    prepared the Water Quality chapter of both the draft and 
 
          4    the Final EIR; correct? 
 
          5              WITNESS BRYAN:  That's correct. 
 
          6              MS. MESERVE:  Or you were the lead consultant, 
 
          7    I guess. 
 
          8              For the -- Let's see.  For the analysis of the 
 
          9    new diversions under the Tunnels Project, did you make 
 
         10    any substantive changes to the discussion of HABs in the 
 
         11    Final EIR? 
 
         12              WITNESS BRYAN:  We added some additional detail 
 
         13    to the tunnel. 
 
         14              MS. MESERVE:  Did you change the discussion of 
 
         15    the significance of residence time as a factor in the 
 
         16    formation of HABs? 
 
         17              WITNESS BRYAN:  Can you clarify your question? 
 
         18              MS. MESERVE:  The Draft EIR discusses residence 
 
         19    time as one of the important factors. 
 
         20              I'm wondering, in the revisions, which were not 
 
         21    provided in red line but I prepared myself, I noticed 
 
         22    some changes, and I'm wondering if you can explain what 
 
         23    you did differently in the Final EIR with respect to 
 
         24    residence time. 
 
         25              WITNESS BRYAN:  I'm not sure I understand the 
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          1    question still. 
 
          2              MS. MESERVE:  Your testimony states that 
 
          3    increased residence time alone does not equate to 
 
          4    microcystis bloom frequency or magnitude.  It's uncertain 
 
          5    how cyanoHABs would react. 
 
          6              This is DWR -- Page 16 to 17 of 81.  Sorry. 
 
          7              And that is reflected in the Final EIR as new 
 
          8    text.  So there's a -- Would it be fair to say that 
 
          9    the -- the weight of residence time as a factor was 
 
         10    lightened in the Final EIR? 
 
         11              MR. MIZELL:  I'm going to object to this line 
 
         12    of questioning. 
 
         13              The relative changes between versions of the 
 
         14    EIR/EIS was not presented as part of Dr. Bryan's rebuttal 
 
         15    analysis. 
 
         16              If Miss Meserve would prefer to focus on the 
 
         17    details of his testimony, I'm happy to let that proceed. 
 
         18              CO-HEARING OFFICER DODUC:  Miss Meserve, how is 
 
         19    the question that you just asked linked to the rebuttal 
 
         20    testimony that Dr. Bryan presented? 
 
         21              MS. MESERVE:  Because the -- the report -- 
 
         22    653's discussion of residence time is exactly the same as 
 
         23    the Final EIR, and that's entirely new text from the 
 
         24    draft. 
 
         25              So I'm just, you know, wondering what changed 
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          1    in terms of science between the draft EIR -- sorry -- the 
 
          2    revised draft and the final with respect to residence 
 
          3    time. 
 
          4              CO-HEARING OFFICER DODUC:  Can you ask him 
 
          5    instead whether the discussion of residence time in his 
 
          6    rebuttal testimony was new information developed? 
 
          7              MS. MESERVE:  That's a good question.  Yes. 
 
          8                          (Laughter.) 
 
          9              CO-HEARING OFFICER DODUC:  Try that, 
 
         10    Miss Meserve. 
 
         11              MS. MESERVE:  Okay. 
 
         12              Is the discussion of residence time in the 
 
         13    Final EIR based on new information or new science that 
 
         14    was developed subsequently to the revised draft? 
 
         15              WITNESS BRYAN:  No, I wouldn't say it's new 
 
         16    science.  I -- I think, as I already indicated, when the 
 
         17    Draft EIR came out, there was no discussion of 
 
         18    microcystis at all. 
 
         19              So by the time we got to the Final EIR, knowing 
 
         20    that there was more interest in the topic, we increased 
 
         21    the detail of our analysis for microcystis in the Final 
 
         22    EIR to provide more information in the EIR/EIS.  And so 
 
         23    that's when that additional information pertaining to 
 
         24    residence time that you're speaking to came in.  It's 
 
         25    just -- It's just more detailed discussion is what I 
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          1    would characterize it as. 
 
          2              MS. MESERVE:  However, isn't Opinion -- 
 
          3    sorry -- 6 of DWR-81 that increased residence time alone 
 
          4    does not equate with microcystis frequency, et cetera, 
 
          5    and that is reflected in the Final EIR? 
 
          6              But you would agree that it is a factor.  It's 
 
          7    one of the four main factors that you list in the Final 
 
          8    EIR; correct? 
 
          9              WITNESS BRYAN:  Well, yeah.  And, again, 
 
         10    residence time, if you think about residence time and 
 
         11    what it really does for microcystis, residence time is 
 
         12    not in and of itself necessarily a primary -- what I 
 
         13    would call a primary driver. 
 
         14              The primary drivers are:  You need to have the 
 
         15    right water temperature; you need to have a calm, stable 
 
         16    water column. 
 
         17              You can't have all the turbulence and mixing 
 
         18    we've been talking about because microcystis can't do 
 
         19    well under those conditions and compete with other algae. 
 
         20              So you have to have all these other what we 
 
         21    call abiotic environmental factors, such as turbulence 
 
         22    and mixing, temperature. 
 
         23              In biotic factors, the competition with other 
 
         24    algae all have to come together for microcystis to form a 
 
         25    bloom. 
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          1              That's why Dr. Preece added -- interjected 
 
          2    earlier about the study has been done by Spear, et al., 
 
          3    in the deep water ship channel.  It always has long 
 
          4    residence times in the summer. 
 
          5              In 2012, it produced a large bloom. 
 
          6              In 2009, which had extremely similar 
 
          7    environmental conditions, it did not produce a large 
 
          8    broom. 
 
          9              So, what residence time really does is, while 
 
         10    microcystis can form a large bloom, because if anything 
 
         11    else happens and it's blooming.  Those cells are either 
 
         12    going to get washed downstream, flushed away from that 
 
         13    region, or they're going to accumulate in that region. 
 
         14              So when you have long residence times, they 
 
         15    begin to accumulate, the population keeps growing and 
 
         16    growing and accumulates a larger and larger bloom at that 
 
         17    location. 
 
         18              So you see the difference between being a 
 
         19    primary driver versus almost an accommodating factor.  It 
 
         20    can allow microcystis bloom to last longer or become 
 
         21    larger, but it's not necessarily a primary driver to 
 
         22    initiate a microcystis bloom. 
 
         23              MS. MESERVE:  Okay.  So . . . 
 
         24              However, in the -- I'm trying to find what 
 
         25    exhibit number it is.  Sorry. 
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          1              In the Final EIR, however, it lists four 
 
          2    factors, and it doesn't say which ones are primary versus 
 
          3    secondary:  Warm temperatures, nutrient availability, 
 
          4    water column irradiancies, clarity and flows and long 
 
          5    residence times. 
 
          6              Does that sound familiar? 
 
          7              WITNESS BRYAN:  Yeah. 
 
          8              MS. MESERVE:  Okay.  That's on Page 8-196, and 
 
          9    I will -- 
 
         10              WITNESS BRYAN:  And all of those are primary 
 
         11    factors.  And the last one you listed, it may be listed 
 
         12    as flow and residence time, but really the primary factor 
 
         13    associated with flow is what we've been talking about 
 
         14    today, is velocity and turbulence and whether you have a 
 
         15    calm, stable water column that microcystis likes or a 
 
         16    turbulent well-mixed water column it doesn't like. 
 
         17              That's a primary factor right along with 
 
         18    temperature and the other factors that you listed. 
 
         19              Residence time itself, when you focus on it as 
 
         20    an isolated factor, I would not call a primary factor.  I 
 
         21    would call that a -- almost, for lack of a better term, 
 
         22    an accommodating factor that can allow cells to 
 
         23    accumulate in a given area versus being flushed away 
 
         24    short of the residence time. 
 
         25              MS. MESERVE:  Okay.  And your DWR-81 -- Maybe 
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          1    we can look at it to make it a little easier.  At Page -- 
 
          2              CO-HEARING OFFICER DODUC:  Miss Meserve, let me 
 
          3    also interrupt here.  We have a hard stop at 5 o'clock. 
 
          4              MS. MESERVE:  Okay. 
 
          5              CO-HEARING OFFICER DODUC:  And I do need at 
 
          6    least a few minutes to try to clarify with Mr. Mizell who 
 
          7    all will be appearing tomorrow. 
 
          8              So if you have just a few minutes or you want 
 
          9    to stop now.  It's not going to be -- 
 
         10              MS. MESERVE:  I'll just stop now and then I'll 
 
         11    try to be better organized. 
 
         12              Thank you. 
 
         13              CO-HEARING OFFICER DODUC:  Very good.  Thank 
 
         14    you, Miss Meserve. 
 
         15              All right.  Mr. Mizell, let's all take a deep 
 
         16    breath. 
 
         17              And Miss Sergent will appear tomorrow by 
 
         18    herself. 
 
         19              If Miss Spaletta informs us that she still 
 
         20    needs to cross-examine Miss Sergent, Miss Sergent will be 
 
         21    required to return next Thursday for that. 
 
         22              MR. MIZELL:  Absolutely. 
 
         23              CO-HEARING OFFICER DODUC:  Assuming we get done 
 
         24    with Miss Sergent's testimony and cross-examination, who 
 
         25    do you propose to call up next? 
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          1              MR. MIZELL:  I'm currently in touch with all of 
 
          2    my witnesses on the remainder of Panel 2 as you 
 
          3    requested.  And I am attempting to book flights for 
 
          4    Mr. Munévar.  John Leahigh is in an Oroville emergency 
 
          5    briefing for most of the morning. 
 
          6              But it appears, based on the remainder of time 
 
          7    we have on this panel and the estimated times for 
 
          8    Miss Sergeant, that we will not get to the remainder of 
 
          9    Panel 2 until after lunch.  That will be compatible with 
 
         10    that other briefing.  So, as long as we don't get to the 
 
         11    remaining panel before 1 p.m., we should have John 
 
         12    Leahigh as well. 
 
         13              In that -- In that case, we would have the 
 
         14    remaining Panel 2 witnesses, assuming that there are no 
 
         15    flight delays. 
 
         16              CO-HEARING OFFICER DODUC:  All right.  So for 
 
         17    Mr. Herrick's purpose, because he was the one who asked 
 
         18    the question of preparing to conduct cross-examination -- 
 
         19              I'm sorry.  Ask your question again. 
 
         20                     (Microphone feedback.) 
 
         21              CO-HEARING OFFICER DODUC:  Kyle. 
 
         22              MS. MESERVE:  (Slapping microphone.) 
 
         23              CO-HEARING OFFICER DODUC:  Ooh. 
 
         24              CO-HEARING OFFICER MARCUS:  I don't think this 
 
         25    should be a practice for people to adopt. 
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          1              MS. MESERVE:  I don't understand that, no 
 
          2    offense. 
 
          3              Does that mean all the rest of that panel is 
 
          4    coming in tomorrow or portions of that panel? 
 
          5              MR. MIZELL:  It was my understanding that the 
 
          6    Hearing Officers preferred to have all of the panel ready 
 
          7    to go tomorrow and that's what I'm attempting to do. 
 
          8              MS. MESERVE:  Thank you. 
 
          9              CO-HEARING OFFICER DODUC:  All right.  It is 
 
         10    5:57.  It's been a long day. 
 
         11              Thank you all.  We will see you at 9:30. 
 
         12             (Proceedings adjourned at 5:56 p.m.) 
 
         13 
 
         14 
 
         15 
 
         16 
 
         17 
 
         18 
 
         19 
 
         20 
 
         21 
 
         22 
 
         23 
 
         24 
 
         25 
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          1    State of California   ) 
                                     ) 
          2    County of Sacramento  ) 
 
          3 
 
          4         I, Candace L. Yount, Certified Shorthand Reporter 
 
          5    for the State of California, County of Sacramento, do 
 
          6    hereby certify: 
 
          7         That I was present at the time of the above 
 
          8    proceedings; 
 
          9         That I took down in machine shorthand notes all 
 
         10    proceedings had and testimony given; 
 
         11         That I thereafter transcribed said shorthand notes 
 
         12    with the aid of a computer; 
 
         13         That the above and foregoing is a full, true, and 
 
         14    correct transcription of said shorthand notes, and a 
 
         15    full, true and correct transcript of all proceedings had 
 
         16    and testimony taken; 
 
         17         That I am not a party to the action or related to a 
 
         18    party or counsel; 
 
         19         That I have no financial or other interest in the 
 
         20    outcome of the action. 
 
         21 
 
         22    Dated:  May 2, 2017 
 
         23 
 
         24 
                                  ________________________________ 
         25                        Candace L. Yount, CSR No. 2737 
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I, Michael Brett, do hereby declare: 



I. INTRODUCTION 



I have been a Professor in the Department of Civil and Environmental Engineering at 



the University of Washington since 1997.  I received my doctorate from the Institute of 



Limnology at Uppsala University (Sweden) in 1990.  I received my masters of science in 



Zoology from the University of Maine in 1985.  I received my undergraduate bachelor’s degree 



in Fisheries from Humboldt State University in 1983. 



 My research and teaching focuses on applied and biological Limnology, in particular the 



response of Lakes, Rivers and Estuaries to excessive nutrient inputs, especially eutrophication 



and regulation of phytoplankton biomass and secondary production in lakes.  I also study the 



bioavailability of nitrogen and phosphorus in the effluents of advanced nutrient removal 



wastewater treatment plants.  Much of my published research deals with planktonic dynamics 



of aquatic food webs.  I have also directed several modeling projects that attempt to 



mechanistically represent the biological responses of lakes and reservoirs to eutrophication. 



II. SUMMARY OF TESTIMONY 



This testimony provides a sur-rebuttal to rebuttal testimony presented by Petitioner 



DWR in the above captioned hearing.  (See DWR-81, DWR-653 and associated references.)   



 Testifying on behalf of the San Joaquin County Protestants, Local Agencies of the North 



Delta, et al., and South Delta Water Agency/Central Delta Water Agency, Erik Ringelberg 



(“Ringelberg”) and other experts described the likely CWF-driven increases in the frequency 



and magnitude of Harmful Algal Blooms (“HABs”) formation and Microcystis-related problems 



in the Delta.  (SJC- 4 and SJC-68, SDWA-76 errata and SDWA-74, SDWA-257and associated 



exhibits referenced therein.)  Ringelberg opined that the CWF would establish the equivalent of 



drought conditions, with their associated lower flows, by removing significant amounts of 



Sacramento River water from the Delta during seasonal periods critical for HABs formation.  



(SJC-4, p. 4:5-11.)  The lower flows, and resulting longer water residence times, as well as 



likely localized increases in water temperatures, will all promote HABs formation, according to 



Ringelberg.  He also observed that flow reduction directly affects water velocity, which scours 
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sediments as well as maintains particles in suspension. Ringelberg explained that as a result 



of the CWF the nutrient concentrations will likely increase, thereby amplifying the conditions in 



which blue-green algae (cyanoabacteria) thrive.  (SJC-4, pp. 12-13.)     



 DWR provided rebuttal to Ringelberg with testimony from Dr. Michael Bryan (“Bryan”).  



He opined that the CWF would not alter channel velocities at various Delta locations to a 



degree that would make hydrodynamic conditions substantially more conducive to HABs than 



projected conditions under the No Action Alternative.  (DWR-81, pp. 15:17 - 16:17.)  



Responding, in part, to testimony by Ringelberg concerning the deleterious effects of the 



increased residence time expected to result from the CWF, Bryan stated that increased 



residence time, in itself, does not necessarily lead to increased HABs formation and that the 



relationship between HABs formation (Microcystis in particular) and CWF-driven increases in 



residence time is uncertain.  (DWR-81, pp. 16:18 -17:21.)  Bryan testified that his qualitative 



review indicated that turbidity changes likely to result from the CWF would be “minor” and that 



they would not substantially affect HABs formation in the Delta.  (DWR-81, pp. 18:18 – 19:14.)  



He similarly diminished the effects of CWF-driven temperature increases by opining that they 



would also be too minor, as modeled for the Delta locations he examined, to substantially 



worsen HABs formation.  (DWR-81, pp. 17:26 – 18:12.)  With respect to anticipated CWF-



driven increases in nutrient concentrations, Bryan again opined that such increases would be 



relatively small and “would not be expected to increase the frequency, magnitude, or duration 



of cyanoHAB in the Delta, relative to that which would occur for the [No Action Alternative].”  



(DWR-81, pp. 19:16 – 20:10.)    



Many of the main points made in DWR-81, DWR-651 and DWR-653 are consistent with 



evidence in the limnological literature and for the Delta ecosystem. In particular, Harmful Algal 



Blooms (HABs) dominated by cyanobacteria are typically associated with high phosphorus 



concentrations, high water temperatures, water column irradiance >50 μmoles/m2/s, and low 



salinity <10 ppt. Cyanobacteria blooms are also strongly associated with low flows, low 



turbulence and long water residence times (Visser et al. 2016).  Also, at this time the 



limnological community’s ability to predict when a particular taxa of cyanobacteria (e.g., 
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Microcystis, Aphanizomenon, Anabaena, Oscillatoria, and Cylindrospermopsis) will bloom (or 



decline for that matter) is quite limited.  What is known is that certain taxa tend to have 



annually recurring blooms within specific water bodies, e.g., Microcystis aeruginosa in the 



Delta, Anabaena circinalis in Clear Lake (California), Aphanizomenon flos-aquae in Upper 



Klamath Lake (Oregon), and Nodularia spumigena in Pyramid Lake (Nevada).  That 



Microcystis aeruginosa forms HABs in the Delta, especially during low flow drought years, was 



also noted by Bryan.  (DWR-653; see also Lehman et al. 2017 (DWR-720).)  



However, as explained below, the emphasis of DWR-653 on the importance of flow 



velocity over water residence times for the development of cyanobacteria blooms is not 



consistent with evidence or the published literature.  Specifically, both low turbulent mixing and 



long water residence times tend to favor cyanobacteria compared to non-buoyant eukaryotic 



phytoplankton (e.g., diatoms, chlorophytes, etc.) but for different reasons.  Low turbulence 



allows cyanobacteria to utilize buoyancy regulation to optimize light and nutrient availability, 



while other non-buoyant algae tend to sink.  Long water residence times favor cyanobacteria 



because they grow much more slowly than other phytoplankton and they are therefore more 



susceptible to hydraulic washout and advective depletion of their populations.  This is 



consistent with much of the literature cited in DWR-653.   



III. SUR-REBUTTAL TO OPINIONS 5-9 IN DWR-81 AND DWR-653 



Rebuttal Opinion #5 - Flow Velocity (DWR-81, pp. 15-16, DWR-653, pp. 10-30.) 



 



Petitioner DWR contended that channel velocities at several mid-channel Delta 
locations would not be altered enough by the CWF to be more conducive to 
Microcystis blooms relative to the no action scenario.  
 



Sur-Rebuttal 



There is insufficient basis for the Petitioner DWR to conclude that mid-channel 
Delta locations would not be altered enough by the CWF to be more conducive to 
Microcystis blooms relative to the no action scenario.  
 



Comparative velocity modeling for the proposed diversions aggregated velocities 



throughout the channel and did not provide velocities in the areas most likely to have 











SJC-200 



4 



Sur-Rebuttal Testimony of Michael T. Brett, Ph.D.  
Concerning Harmful Algal Blooms Resulting from the California WaterFix 



1



2



3



4



5



6



7



8



9



10



11



12



13



14



15



16



17



18



19



20



21



22



23



24



25



26



27



28



cyanobacteria blooms (Hearing Transcript, April 27, 2017, pp. 192-194 [explaining how DSM2 



averages velocity across the channel].)  In addition, only nine locations were selected for 



analysis, and were claimed to be representative of the entire Delta.  (DWR-81, p. 27; see also 



Hearing Transcript, April 27, 2017, p. 208.) 



The lack of model-predicted change in mid-channel flow velocities, which was the basis 



for contending that no change in HABs would occur with the CWF, is not considered pertinent 



to the effects of reduced flows on water turbulence and water residence times (WRT) in the 



vegetated shoreline areas and backwater sloughs where HABs have been observed. 



Cyanobacteria blooms already occur in some Delta areas where flows will decrease and water 



residence times will increase in side channels, sloughs and backwater areas with CWF 



conditions, as indicated by Ringelberg (SJC-04) and predicted for the southern Delta by Burke 



(SDWA-76 errata, SDWA-257).  Cyanobacteria blooms have also been documented in the 



southern and central Delta by Berg & Sutula, 2015 (DWR-558, pp. 35–36) where DWR 



predicts that CWF will increase residence time (e.g., SWRCB-104, Table 6.6-17 [model 



showed median water residence time at Mildred Island increased 238% in July]).  Extensive 



cyanobacteria blooms have also been documented in the shoreline areas and backwater 



sloughs of Discovery Bay by the Contra Costa County Health Department (SJC-217 [Discovery 



Bay Sample Locations (2016), available at: http://cchealth.org/eh/pdf/algae-map-discovery-



bay.pdf) where the 2016 BA also discloses increased residence times (e.g., SWRCB-104, 



Table 6.6-20 [model showed median water residence time at Discovery Bay sub-region 



increased 57% in July]).  Nutrient concentrations and physical conditions are currently 



favorable, especially during recent low inflow years, for promoting summer blooms of 



Microcystis, and other cyanobacteria such as Aphanizomenon in the Delta.  Thus, if water 



residence times are increased due to the CWF, as expected, especially in side channels, 



backwater sloughs and the central and south Delta, then that would mean more time for 



cyanobacteria HABs growth and biomass accumulation.  



As illustrated in the exchange below, Petitioner’s expert Bryan did not attempt to explore 



how the proposed new diversions would change velocities in the dead end sloughs throughout 
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the Delta:   



MR. KEELING:  Why did you not also examine any of what you characterize as 



the many dead-end sloughs in the Delta? 



WITNESS BRYAN:  Primarily because I don't think that the DSM-2 model 



necessarily can model velocities in dead-end sloughs very well. And, secondly, I 



don't know -- Well, I guess I can leave it at that.  I'm not so sure that, when we're 



trying to look at how the California WaterFix would affect velocities in channels in 



the Delta, how it can affect microcystis blooms.  If you get into a dead-end 



slough, no matter how you operate the system, that dead-end slough's going to 



have low velocities.  By definition, it's a dead-end slough, so you're not going to 



see much of a difference in that slough between the No-Action Alternative and 



the California WaterFix scenarios. 



MR. KEELING:  Do you have any reports or studies to back up that conclusion? 



WITNESS BRYAN:  No.  Just -- Just my years of experience in working on 



aquatic systems. 



MR. KEELING:  Did you do any testing or modeling yourself to reach that 



conclusion? 



WITNESS BRYAN:  I'm not sure I understand the question. 



MR. KEELING:  You just -- You just told me that you didn't think that the 



WaterFix, if it's approved, would make a difference with respect to velocities in 



dead-end sloughs, and I'm asking if you did any modeling or testing yourself on 



that. 



WITNESS BRYAN:  No. 



(Hearing Transcript, April 27, 2017, pp. 210-211.) 



Bryan also relied on critical flow velocity estimates based on results from the Darling 



River in Australia, where increased flow rate was observed to discourage blooms of Anabaena, 



a filamentous cyanobacteria (Mitrovic et al., 2011 (DWR-730)). However, the Darling River has 



several weirs along its length for water diversion and these weirs provide a longer WRT which 
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facilitates biomass accumulation. The authors considered prevention of water column 



stratification, was one reason flow management was effective at controlling Anabaena 



circinalis blooms. However, these authors also indicated that dilution and translocation of cells 



was important. Thus, continual wash-out of cells at higher flow velocities, due to short WRTs, 



was also important for bloom disruption/prevention. In any case, the morphology of the Darling 



River (with its weirs, which pool water) is not an appropriate reference system for the Delta, 



where flow velocities are determined by tidal processes. 



Bryan (DWR-653) unreasonably focused most of his analysis on the effects of flow 



velocity. Flow velocity is a surrogate for water column turbulence, and it is the high turbulence 



that actually interferes with cyanobacteria bloom development – not high velocity (although in 



non-laminar flows high turbulence and high velocity tend to go hand in hand). Because the 



Delta is tidally influenced, much of the flow velocity patterns for that system are driven by tidal 



exchange and are therefore less sensitive to total flow than water residence time would be. 



Assuming the volume of the water contained within the Delta is determined by mean channel 



depth and surface area at mean sea level (i.e., Volume=mean depth*surface space area), 



there is a direct mathematical relationship between flows in the Delta and water residence time 



(i.e., WRT = volume/flow). Thus Bryan (DWR-653) chose to focus his analyses on the 



parameter that is actually least likely to be influenced by flow diversions in the Delta due to the 



California WaterFix (CWF).  



Bryan (DWR-653) also took a quite broad perspective on the published literature on the 



influence of flow velocity on cyanobacteria blooms, and a very narrow perspective to the 



published literature on the influence of water residence time on cyanobacteria blooms. 



Specifically, Bryan (DWR-653) reviewed papers that examined flow velocity influences on 



cyanobacteria broadly speaking worldwide. Conversely, Bryan (DWR-653) restricted his 



analysis of water residence time influences to Microcystis aeruginosa within the Delta. This 



asymmetrical analysis of the literature creates the impression of “stacking-the-deck” in favor of 



emphasizing the importance of flow velocity for regulating cyanobacteria bloom development.  
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In addition, I believe Bryan misrepresented some of the literature on the flow velocity 



topic, especially whether the literature actually supports their claim that “a number of studies 



report critical velocity rates that disrupt Microcystis blooms to be in the 0.1 to 1.3 ft/s range.”  



(DWR-653, p. 5.) To support his flow velocity perspective Bryan (DWR-653) cited publications 



by Mitrovic et al. 2003, Mitrovic et al. 2011, Zhang et al. 2007, Zhang et al. 2015, Li et al. 2013, 



and Long et al. 2011. None of the studies cited by Bryan in DWR-653, however, addressed 



tidally influenced systems like the Delta.  



It should also be noted that the papers by Mitrovic et al. 2003 and 2011 did not focus on 



Microcystis, as both of these papers primarily dealt with Anabaena circinalis.  (SJC-207, DWR-



730.)  Even more importantly, Mitrovic et al. 2011 attributed the control of the cyanobacteria 



blooms in the river they studied to “dilution and translocation of cells.”  (DWR-730.)  As Mitrivic 



et al. 2011 further noted “Cyanobacteria are generally advantaged under scenarios of reduced 



discharge and flow velocity due to increased retention time and decreased washout of cells 



(Oliver and Ganf, 2000).”  (DWR-730, p. 230.)   



The two papers by Li et al. 2013 and Zhang et al. 2015 did allude to Microcystis being 



less prevalent at high flow velocities. (DWR-724, DWR-757.)  However, the phytoplankton 



species composition results showing high flow velocities were associated with lower 



proportions of cyanobacteria were in both studies based on experiments carried out in very 



small unreplicated flumes that had dimensions of 1.5 m length, 0.4 m width and 1.5 m height 



for a total volume of 0.9 m3. I do not believe that the results of experiments carried out in 



flumes with extremely small volumes can be used to infer processes in a very large tidally 



advected and complex system like the Delta.  



Similarly, Li et al. 2013 cautioned against their results being over-extrapolated by stating 



“the present study indicates that a universal critical flow velocity might not exist, because each 



freshwater water body has its unique physical, chemical and ecological features like water 



body size, morphology, nature of water flow, sediment condition, nutrient level, water 



temperature, light intensity and species composition, which may all affect the critical velocity 



value.” Similar to the studies by Li et al. 2013 and Zhang et al. 2015, the paper by Zhang et al. 
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20071 reported field data responses for Chl a, and laboratory experiment responses for Chl a 



and phytoplankton species composition. The laboratory experiments that Zhang et al. 2007 



carried out were done in even smaller containers (i.e., diameter = 0.6 m, height = 0.55 m, and 



volume 0.33 m3) than the experiments by Li et al. 2013 and Zhang et al. 2015. Finally, the 



study by Long et al. 2011 did not look at the relationship between flow velocity and 



cyanobacteria bloom development. The model Long et al. 2011 developed only predicted Chl a 



concentrations in response to water velocity; this study made no attempt to predict 



phytoplankton species composition shifts in response to flow velocity.  



Petitioner is correct that the limnological literature indicates high turbulent mixing 



is unfavorable for cyanobacteria bloom development.  (DWR-653.)  However, Bryan 



misrepresents the published literature to support a claim that river flow velocity can be 



used as a master variable to predict the severity of cyanobacteria blooms. The cited 



studies either indicated cell washout due to shorter WRTs was the mechanism for 



controlling cyanobacteria bloom development (Mitrovic et al.), or alternatively, these 



studies were conducted at such a small experimental scale (i.e., < 1 m3) as to be 



entirely irrelevant to the management of water quality in the Delta (e.g., Zhang, Li et al.). 



Moreover, the study by Long et al. did not address cyanobacteria bloom development.  



/ / / 



/ / / 



/ / / 



                                                 
1  The paper by Zhang et al. 2007 was written in Chinese with an English abstract.  I 
asked Professor Chen Zhang (Ph.D., Associate Professor, Department of Hydraulic 
Engineering, School of Civil Engineering, Tianjin University, CHINA) to translate the main 
ponts of this paper for me.  Professor Chen Zhang is not related to any of the authors on the 
Zhang et al. 2007 paper.  Professor Chen Zhang is visiting my university for one year as a 
guest professor and he and I are doing a collaborative study on the utility of mechanistic water 
quality models to accurately represent the biogeochemical responses of reservoirs to modified 
hydrologic and climatic regimes.  I asked Professor Chen Zhang to provide a brief summary of 
the main points of the Zhang et al. paper, as well as comment on aspects of the experimental 
design.  Professor Chen Zhang told me that the experimental system used in the Zhang et al. 
2007 paper had dimensions of 0.6 m diameter and 0.55 m height. He also told me that this 
paper reported field observations from Lake Taihu on chlorophyll concentrations, and 
laboratory experimental observations of phytoplankton species composition and chlorophyll 
biomass.  The laboratory experiments focused on Microcystis aeruginosa. 
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Rebuttal Opinion #6 - Water Residence Time 



 



Petitioner contends that "increased residence time alone does not equate with 
increased Microcystis bloom frequency or magnitude." 



Sur-Rebuttal 



Increased water residence time, which Petitioners admit would occur if the 
proposed diversions are built and operated, would likely lead to an increase in 
the frequency and magnitude of cyanobacteria HABs formation. 



DWR-653 states “Hydraulic residence times may increase in parts of the southern and 



central Delta for the CWF, relative to the NAA. Increased residence time provides the 



opportunity for cyanobacteria to accumulate in areas. However, other factors such as daily in-



channel absolute velocities, turbulence, and mixing; competition with other algal species; and 



grazing losses to zooplankton, fish, and clams exert their own effects on cyanobacteria 



accumulation, and thus a given magnitude increase in residence time will not always equate to 



a given magnitude increase in bloom size, or an increase in bloom size at all. Because of the 



many factors involved beyond residence time alone, relationships between bloom size and 



residence time are expected to be highly variable both spatially and temporally in the Delta. 



Additional Microcystis research would be needed before definitive determinations regarding 



how modeled changes in residence time caused by the CWF would affect the magnitude of 



Microcystis blooms in the Delta can be made.” 



The conclusion in DWR-653 appears to be an attempt to create an unrealistic Straw 



Man argument. Specifically, the statement that “a given magnitude increase in residence time 



will not always equate to a given magnitude increase in bloom size, or an increase in bloom 



size at all” is overly simplistic. The case-in-chief Protestant testimony (SJC-4) did not claim that 



increased WRT will always lead to a directionally proportional increase in Microcystis biomass.  



Consistent with the opinions expressed in SJC-4, the literature indicates a longer WRT 



will lead to a greater likelihood and magnitude of Microcystis blooms in the Delta because it is 



already evident that these blooms are a feature of the Delta ecosystem when their main growth 



requirements are met (e.g., high phosphorus and nitrogen concentrations, high temperature, 
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adequate light, and low salinity, etc.).  However, there is no evidence in the limnological 



literature that a change in any single bloom predictor will lead to directly larger HABs.   



Despite this, there is a substantial literature showing that long WRTs are associated 



with larger Microcystis aeruginosa blooms.  For example, in a paper titled “Water residence 



time and the dynamics of toxic cyanobacteria”, Romo et al. 2013 (DWR-742) showed that 



Microcystis aeruginosa abundance and the Microcyctin LR concentration in the seston was 



weakly correlated (r2 ≈ 0.20) with water flushing (i.e., the inverse of WRT).  This weak 



correlation shows that there is a tendency for biomass and cyanotoxins to increase with longer 



WRTs, but not that the relationship is directly proportionate. Verspagen et al. 2006 (SJC-211) 



developed a mechanistic model to predict the usefulness of lake flushing to control Microcystis 



blooms. The model described in Verspagen et al. 2006 (SJC-211) predicted that on account of 



the slow growth of Microcystis, blooms could be suppressed in Lake Volkerak (The 



Netherlands) when water residence times were less than 37 days.  Finally, Lehman et al. 2017 



(DWR-720) concluded that a severe drought in 2014 lead to higher water temperatures and 



longer water residence times, which caused the largest Microcystis biomasses and highest 



microcystin concentrations recorded for the Delta.  As previously noted, Mitrovic et al. (2003, 



2011) (SJC-207, DWR-730) recommended riverine flushing as a means to control Anabaena 



blooms in the Lower Darling River, Australia.  



In fact, Bryan (DWR-653) also concluded that "Because Microcystis has a relatively 



slow growth rate long residence times are required for cells to accumulate and form significant 



blooms (Reynolds 1997 as cited in Lehman et al. 2008, Lehman et al. 2013, 2015). Wind and 



tides can also enhance the aggregation of Microcystis cells in slow moving waters (Baxa et al. 



2010). Since flushing rates determine residence time, lower channel velocities increase 



residence time and decrease cyanobacteria loss rates (Romo et al. 2013). Several studies 



have found longer residence times are positively related to cyanobacteria abundance (Elliott 



2010, Romo et al. 2013, Lehman et al. 2017). For example, in the extreme drought year of 



2014, Lehman et al. (2017) found long residence times were one factor affecting the 
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magnitude of Microcystis blooms within the Delta."2  This is consistent with the paper cited 



elsewhere by Bryan, Factors Affecting Growth of Cyanobacteria, With a Special Emphasis on 



the Sacramento-San Joaquin Delta, Berg & Sutula, 2013, which recognizes that with respect to 



the Delta, “the direct effect of increased residence time is to decrease the loss rate of 



cyanobacteria … . Studies that report on the effect of residence time suggest that 



cyanobacterial abundance, cell size, and toxin concentration are positively related to increased 



residence time.”  (DWR-558, p. 33.) 



I believe the studies that Bryan and I both reference clearly show a functional 



relationship between water residence time and cyanobacteria bloom development.  These 



studies also indicate that Microcystis blooms in the Delta are more likely to occur when WRTs 



are longer.  



Paradoxically, after noting the importance of WRT for cyanobacteria bloom 



development, Bryan states that: "Increased residence time alone does not equate with 



increased Microcystis bloom frequency or magnitude."  (DWR-81, p. 16.)  As noted previously, 



this is a Straw Man argument since nobody would (or has) claimed that increased WRT always 



equates with proportionally increased bloom magnitude. For example, Lake Tahoe and Lake 



Superior have WRTs of 700 and 185 years, respectively, and nobody would predict 



cyanobacteria HABs in these lakes (which are oligotrophic) solely because they have long 



WRTs.  Instead, the limnological literature indicates that in systems that already have 



cyanobacteria HABs (because of high nutrients, high temperature, and favorable light 



conditions), increased WRT will in many cases increase the severity of blooms.  Furthermore, 



Water Quality Chapter of the Final EIS/R, which Bryan prepared, states "Because there is no 



published analysis of the relationship between Microcystis occurrence and residence time, 



there is uncertainty on how increased residence times may affect Microcystis occurrences (ICF 



International 2016)."  (Chapter 8: Water Quality, FEIR/S, p. 8-980, SJC-216.)  This claim 



                                                 
2  DWR-653 also followed this statement up with this caveat: "Other studies demonstrate 
that long residence time alone does not cause cyanobacteria blooms to form, even when other 
environmental conditions are suitable for a bloom." 
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ignores the substantial number of "published analys[e]s" pertaining to WRT and cyanobacteria 



and Microcystis bloom severity.  



The likely effect of increased WRT was acknowledged to occur with CWF in parts of the 



Delta in the Final EIR/EIS (pp. 8-120, 8-979, 980, 981 (SJC-216)), but the effect was 



considered to be uncertain because there is no published relationship between Microcystis 



occurrence and WRT for the Delta.  That assertion is incorrect.  The Romo et al. 2003 study 



specifically looked at the relationship between WRT and Microcystis bloom formation, and 



showed that Microcystis blooms were more likely to occur when WRT was longer. 



Furthermore, there are many cases when all other conditions are present for not only 



cyanobacteria, but other plankton algae as well, to form blooms, except that WRT is 



insufficient.  A few days increase in WRT can be very important.  Consider a stormwater 



retention basin with high nutrient concentrations in summer, but with only 2 days WRT.  That 



time is too short for phytoplankton biomass to accumulate, or nutrient concentrations to reach 



growth-limiting levels, even if the growth rate is 100%/day because the washout rate is 



50%/day. However, if WRT were increased to 10 days, a massive bloom could develop.  



In my experience with the limnological literature, changes in WRT of several days alone 



can be effective in promoting or discouraging HABs.  For instance, Oscillatoria, a well known 



cyanobacteria that is a common bloom former in eutrophic waters, was greatly affected by 



WRT in a hypereutrophic, brackish bay (Persson, 1981, SJC-209). Biomass decreased by half 



when WRT was reduced from 21 days to ≈ 11 days, and by two-thirds when WRT was 



reduced to 5 days.  Thus, WRT alone can affect cyanobacteria biomass in systems with short 



WRTs. In a reservoir example, 45% longer WRT during drought years resulted in a dramatic 



increase in the biomass of Microcystis (Romo et al., 2013, DWR-713). 



Bryan admitted (DWR-453, Section 4.3) that WRT may increase in the central and 



southern Delta areas, but claimed that other factors, such as velocity, turbulence, mixing, and 



grazing losses by zooplankton, fish and clams, would obscure any effect of increased 











SJC-200 



13 



Sur-Rebuttal Testimony of Michael T. Brett, Ph.D.  
Concerning Harmful Algal Blooms Resulting from the California WaterFix 



1



2



3



4



5



6



7



8



9



10



11



12



13



14



15



16



17



18



19



20



21



22



23



24



25



26



27



28



residence times.3  Of course, there are other factors involved.  For example, wind can strongly 



affect turbulence and discourage bloom formation, but wind would be a normal condition after 



CWF as before.  However, he contended that mid-channel velocities would not change (see 



opinion #5), so that the same pattern of water column stability would also persist after the 



CWF.  That may be true for the mid-channel, but as indicated in rebuttal to #5, mid-channel 



flow velocities have little relevance to the vegetated side channels and backwater sloughs 



where WRT is expected to increase and cyanobacteria blooms are already known to occur 



(Lehman et al. 2017, DWR-720). 



The Paulsen (2017) report (STKN-26) provided a range of estimates for how much the 



WRT of the Delta would change with the CWF.  I reviewed the outputs reported in Appendix F 



of STKN-26to calculate the average WRT change for several scenarios (i.e., EBC2 vs. B1, 



EBC2 vs. B2, EBC2, vs. Alt4A) during the summer months of July-September when 



cyanobacteria blooms are most likely to occur.  I also considered the four Water Year Types, 



critical, dry, normal and wet.  For these conditions, the results reported by Paulsen (STKN-26) 



indicated that on average WRT in the Delta would increase by 28 ± 11% (± 1 Std. Dev.) with 



the CWF under the Boundary 1 operational scenario.  For these conditions, this would be 



equivalent to changing the average WRT for the Delta from 25.6 ± 5.2 days for the Existing 



Biological Conditions 2 (EBC2) model run versus 32.4 ± 4.7 days for the B1, B2 and Alt4A 



model runs.  This equates to an overall increased WRT for the Delta of 6.9 ± 2.2 days, which is 



very substantial with regard to cyanobacteria bloom development according to the WRT 



literature I reviewed. 



Not only would WRT increase—as much as 50% in some areas of the Delta (STKN-26) 



—water temperature would likely also increase with longer WRTs, which would allow faster 



growth rates of phytoplankton and produce more strongly stratified water columns that would 



further favor HABs.  As surface temperatures warm in shallow waters, the density difference 



                                                 
3  Table 8-60a in the Final EIR/S (SJC-216) and Tables 6.6-5 to 6.6-25 in the 2016 BA 
(SWRCB-104, pp. 6-243 to 6-248 (SJC-218)) show increased residence times in most 
modeled locations, not just the central and southern Delta. 
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between bottom and surface increases, and that difference is considerably greater in warm 



than cool water.  Thus, water column stability can increase in warmer water favoring buoyant 



cyanobacteria, which depend on that stability to outcompete other plankton algae which tend 



to sink in calm water. 



In summary, according to project modeling, the proposed CWF diversions would 



increase the average water residence time of the Delta by about 28% or 7 days as 



compared to the No Action Alternative.  (STKN-26.)  The increase in WRT would be 



most pronounced in vegetated side channels and backwater sloughs where 



cyanobacteria blooms are most likely to occur (and less pronounced in the thalweg of 



the main channels). Longer WRTs as a result of operation of the proposed diversions 



would increase the likelihood of Microcycstis HABs in the Delta.  



Opinion #7 - Temperature 



Petitioner states that model predicted temperature increases with the CWF, 
compared to NAA, would not substantially increase the frequency and magnitude 
of cyanobacteria blooms within the Delta. 



Sur-Rebuttal 



Petitioner’s conclusions regarding the effect of modeled temperature increases  
are unsupported.   



 Temperature modeling relied upon by Petitioner addressed only one operational 



scenario (H3+).  (Hearing Transcript, April 27, 2017, p. 203 [temperature modeling for 4A, H3 



and H4 and the two boundary conditions not available].) 



Petitioner contends that the few tenths of a °C increase in modeled, mean period 1932-



2003 temperatures due to CWF are not enough to increase cyanobacteria growth.  (DWR-81, 



pp. 17-18; DWR-653, pp. 33-36.)  That may be correct if the 0.1-0.3 °C increases were 



representative of extremes that could occur during warm dry summers, with increased water 



residence times.  However, by using period means—presumably means for the whole period 



1922-2003—extreme conditions that could result from the CWF were likely masked and 



therefore underestimated. Increases in Delta water temperatures of only a couple tenths °C 



with 30-40% of the Sacramento inflow diverted during warm summers with drought conditions 



(resulting in longer WRTs), seem intuitively unlikely.  Bryan explained that the reason for the 
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small temperature effect is that river temperature is at equilibrium with air temperature before 



the water reaches the Delta.  But it appears likely that the longer WRTs in side channels, 



sloughs, flooded islands, etc. would actually result in additional heating, especially in lower-



flow summers.  In addition, reservoirs created above dams on rivers are heat sinks, because 



their longer WRTs allow for more solar heating of surface waters than would occur in a free-



flowing river (which is continually supplied with cooler ground water inflows and shorter WRT).  



Opinion #8 - Turbidity 



Bryan claimed that any minor change in turbidity with the CWF would have 
no substantial effect on the frequency and magnitude of HABs in the Delta. 



Sur-Rebuttal 



Bryan’s opinion about the effect of CWF-driven turbidity changes on the frequency and 
magnitude of HABs in the Delta is flawed for at least two reasons:  his reliance on mid-
channel velocities is misplaced because they are not representative of areas of the 
Delta that will likely experience increased water residence times due to CWF, and 
because it is based in part on a misapprehension about the degree to which 
cyanobacteria are light limited in the Delta. 



Bryan asserted that turbidity would not change because mid-channel velocities would 



not change with the CWF.  (DWR-81, pp. 18-19, DWR-653, pp. 36-37.)  First, mid-channel 



velocities are probably not representative of the channel edges, sloughs, sunken islands and 



other off-channel coves that will likely experience increased water residence times due to 30-



40% less Sacramento River inflow into the Delta during spring-summer periods.  Increased 



WRTs would result in a larger fraction of suspended solids settling out of the water column, 



which would allow more light for planktonic algae as well as the opportunity for cyanobacteria 



blooms to occur more frequently.  Also, contrary to Bryan’s assertions, independent peer 



reviews of the CWF project have expressed concern about the project’s potential to affect 



sediment concentration, and thus decrease turbidity: The “panel had greater concerns about 



future sediment movement and water quality, and in particular, about whether the North Delta 



Diversions (NDD) might exacerbate the downstream sediment starvation that is already 



occurring.”  (LAND-112, p. 4.) 



Bryan further asserts that cyanobacteria are not now light limited so minor changes in 



turbidity (non-algal) would not notably affect blooms.  For example, in DWR-81, Bryan states 
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"cyanobacteria in the Delta are not light limited during the period of the year (June–November) 



when temperatures are warm enough to support cyanobacteria growth. Because 



cyanobacteria in the Delta are not light limited, minor changes in turbidity would not have 



notable affects on cyanobacteria blooms."  (DWR-81, p. 19.)  Bryan also stated that 



temperature, not light, is the factor that limits cyanobacteria growth in the Delta.  (DWR-653, p. 



37.)  On the contrary, cyanobacteria are probably often light limited in the Delta.  Chlorophyll 



concentrations at gauge sites on Old and Middle Rivers were often well over 200 µg/L during 



2013-2016.  (SJC-204.)   At that concentration, the phytoplankton themselves would attenuate 



enough surface light intensity to restrict their growth to the upper 2 m in a mixed water column. 



Additional light extinction by non-algal turbidity, which is probably substantial in the Delta, 



would further restrict the depth to which algae could be mixed and still grow.  The claim of no 



light limitation is also contradicted by the papers by Jassby 2008 (SJC-205) and Lehman et al. 



2017 (DWR-720), which both conclude light limitation is important for phytoplankton growth 



dynamics in the Delta.  Light probably exerts the greatest effect on HAB timing, as well as on 



magnitude, along with the most limiting nutrient, given that cyanobacterial growth is related to 



the rate of warming in a water body.  Thus, changes in turbidity due to non-algal suspended 



solids could affect cyanobacteria biomass in water depths as shallow as 2 meters, assuming 



water columns are mixed, as indicated by mid-channel velocities, as Bryan asserted.  



Rebuttal Opinion #9 - Nutrients 



Bryan asserted that nutrient increases in the Delta would be small and not 
expected to increase the frequency, magnitude or duration of HABs. 



Sur-Rebuttal 



The pertinent literature does not support Bryan’s opinion that the frequency and 
magnitude of HABs in the Delta will not be increased as a result of CWF-driven 
nutrient increases:  among other deficiencies in his testimony, Bryan did not 
examine the possibility that reduced dilution by Sacramento River water would 
increase Delta nutrient concentrations enough to raise seasonal average algal 
biomass and the magnitude of HABs. 



Discussion is presented by Bryan (and in the Final EIR/S) that argues the nitrogen (N) 



and phosphorus (P) concentrations that currently occur in the Delta are non-limiting, meaning 



that N and P are adequate to maintain maximum growth of Microcystis and that biomass would 
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not increase due to any nutrient increase because growth is currently saturated with respect to 



nutrients.  (DWR-81, pp. 19-20; DWR-653, pp. 38-39.)  Presumably this conclusion refers to 



growth rate and not to ultimate biomass or to any seasonal average biomass of Microcystis (or 



other taxa) or chlorophyll (Chl a) to seasonal average biomass.  Apparently no relationship 



with seasonally averaged data between nutrients and Microcystis has been established for the 



Delta.  



Relationships between soluble nutrients, N and/or P, and biomass assessed during a 



season are often inversely related; soluble nutrient concentrations usually decrease as growth 



proceeds because cells extract nutrients from the water. Also, attempting to relate TP or TN to 



algal biomass during one season is unlikely to be productive, because there are too many 



complicating factors affecting growth and biomass to allow biomass to be solely related to the 



most limiting nutrient on a short-term basis. The only meaningful procedure to assess the 



effects of nutrient increase in a standing or slow moving water body with relatively long WRT is 



to develop a relationship between seasonal average total P and/or total N and average algal 



biomass, over many years.  That has apparently not been done for any of the Delta areas. 



Such relationships typically show that seasonal average phytoplankton biomass increases 



proportionately with TP, to over 100 µg Chl a/L in some hypereutrophic waters; e.g., 200 µg/L 



average summer Chl a in Upper Klamath Lake (Kann and Welch 2005, SJC-212). As in Upper 



Klamath Lake, biomass can increase proportionately with TP, even if N limits growth rates, 



because N can be supplied by N-fixing cyanobacteria, e.g., Aphanizomenon (Schindler, 2016 



(SJC-210); Welch, 2009 (SJC-214)).  Without such data, assessment of the effect of diverting 



a portion of the Sacramento River on nutrients is difficult. However, if an increase in TP is 



expected, either through decreased dilution with lower-P water entering the Delta, or an 



increased accumulation of TP in the water column due to recycling from the sediment, as a 



result of increased WRT, then an increase in HABs may occur, given the general response of 



lakes and slow moving rivers to eutrophication.  



Diverting a portion of the Sacramento River in the northern Delta could substantially 



reduce its diluting effect on both N and P in Delta waters, especially during the summer.  The 
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median TP concentration in the Sacramento River at Knight's Landing during spring-summer 



was about 40 µg/L, and farther downstream at Hood/Green's Landing, about 80 µg/L (EPA, 



2006, SJC-204).  Spring-summer median concentrations were much higher in the San Joaquin 



River—about 200 µg/L at Hwy 165 and farther downstream at Patterson, about 300 µg/L. 



Reduced dilution by the Sacramento River would be greater for N than for P, because median 



summer TN was only about 5 times greater than TP in the Sacramento River (Knight's 



Landing), while TN was 10 times greater than TP in the Joaquin River at Hwy 165.  Microcystis 



is not a nitrogen fixer and its growth would likely be limited more by N than P in the Delta.  The 



extent to which reduced dilution by the Sacramento River would increase Delta nutrient 



concentrations enough to raise seasonal average algal biomass and the magnitude of HABs is 



uncertain. However, these possibilities were not raised and discussed by Bryan and no 



seasonal average based relationships between seasonally averaged total phytoplankton or 



Microcystis biomass, as described above, have been presented. 



 



Executed on the 9th Day of June at Seattle, Washington. 
 



                                               



                                                               



_______________________ 
 Michael T. Brett 
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A B S T R A C T



Cyanobacteria harmful algal blooms (CHABs) became a concern in the upper San Francisco Estuary, California
beginning in 1999, when yearly blooms of Microcystis began in the Delta region. Subsequent research identified
that the increase in the magnitude, duration and toxicity of Microcystis blooms was associated with drought
related conditions of elevated water temperature and low streamflow. However, the impact of extreme condi-
tions on the resilience of the bloom was unknown. The 2014 and 2017 water years provided a unique oppor-
tunity to determine the effect of climatic “whiplash” produced by the occurrence of extreme wet conditions
following extreme dry conditions on the Microcystis bloom. We hypothesized that the period of record wet
conditions in 2017 (1906-2018) would eliminate the Microcystis bloom for that year and perhaps revert the
estuary phytoplankton community back to pre-bloom conditions due to extreme flushing, despite the increase in
magnitude and spatial and temporal distribution of the Microcystis bloom during the 2014 extreme dry year.
Field sampling was conducted at 2-week or 4-week intervals between July and November at stations throughout
the Delta for both years and included a suite of physical, chemical and biological factors. Using PRIMER-e
DISTLM, we determined that retention time in the upper estuary and water temperature were key environmental
correlates with the Microcystis bloom amplitude and in regression models described 58-78% of the variation of
the bloom surface biovolume or subsurface abundance. The period of record high streamflow in 2017 was not
enough to eliminate the Microcystis bloom. However, the bloom was small in 2017, with a low abundance, late
initiation, short duration, narrow distribution and low toxin production. Warm water temperature enabled the
bloom to flower in late summer despite streamflow many times those measured previously. In addition, although
conditions early in the summer of 2017 favored diatoms, the summer was characterized by an abundance of
other non-Microcystis cyanobacteria. We conclude that once established, Microcystis is likely to be resistant to
extreme wet conditions, as long as water temperature and other key water quality conditions are favorable.



1. Introduction



Microcystis has increased worldwide and its increase is partially
attributed to the increase in drought conditions caused by climate
change because Microcystis thrives in regions with elevated water
temperature, decreased flushing time, water column stratification and
accumulation of nutrients associated with drought (Harke et al., 2016;
Paerl and Otten, 2013). Climate change is predicted to increase the
frequency and intensity of extreme drought and flood events worldwide
(IPCC, 2014). Increased frequency of these extreme events will lead to
rapid shifts from extreme dry to extreme wet conditions or climatic
“whiplash” in California (Swain et al., 2018) and it is unknown how
these rapid shifts in extreme environmental conditions will impact
biological communities, including cyanobacteria harmful algal blooms



(CHABs). Microcystis is currently the most common freshwater CHAB
worldwide (Harke et al., 2016) and has expanded into estuarine habi-
tats including the Chesapeake Bay, San Francisco Bay and the Neuse
River Estuaries in the United States; the Swan River Estuary in Aus-
tralia; the Los Platos Estuary in Brazil; and the Guadiana River Estuary
in both Spain and Portugal (Sellner et al., 1988; Yunes et al., 1996;
Rocha et al., 2002; Robson and Hamilton, 2003; Lehman et al., 2005).
In addition, transport of Microcystis from freshwater and estuarine en-
vironments seaward can affect the survival and toxicity of marine
species along the coastal ocean (Miller et al., 2010).



Microcystis spp. (Microcystis) has bloomed during the summer and
fall in upper San Francisco Estuary (USFE) since 1999 (Lehman et al.,
2017). The blooms are an environmental threat to estuarine species in
USFE where it has been demonstrated that these blooms affect the
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health and survival of fish (Acuña et al., 2012a,b; Kurobe et al.,
2018a,b), zooplankton (Ger et al., 2009, 2010), and the composition of
phytoplankton and bacterial communities (Lehman et al., 2010; Kurobe
et al., 2018a). Blooms vary more with wet and dry conditions than with
nutrient concentration in this nutrient replete estuary (Lehman et al.,
2008, 2017), even though Microcystis increases linearly with the per-
centage of ammonium in the total nitrogen pool (Lehman et al., 2015).
The 2014 water year was one of the driest years on record in USFE
(http://cdec.water.ca.gov/cgi-progs/iodir/WSHIST) and was accom-
panied by a Microcystis bloom that was 13–76% larger than precious
blooms in dry or wet years, respectively (Lehman et al., 2017). Given
the largeMicrocystis bloom during the 2014 drought year, it is expected
that Microcystis will increase with the increased frequency of drought
conditions predicted to occur in California due to climate change
(Dettinger et al., 2016; Jones, 2015; Cayan et al., 2009). However, it is
unclear how Microcystis blooms and the associated primary producer
community (phytoplankton and cyanobacteria) will vary with alter-
nating wet and dry conditions or climatic “whiplash” (Swain et al.,
2018). The potential removal of Microcystis and return to pre-bloom
conditions during extreme wet conditions was suggested by the near
replacement of Microcystis by Aphanizomenon spp. in 2011 (Mioni et al.,
2011), which was a year with comparatively high streamflow in USFE
(Dettinger et al., 2016; http://cdec.water.ca.gov/cgi-progs/iodir/
WSHIST).
We hypothesized that Microcystis would respond rapidly and on a



yearly basis to changes in extreme wet and dry conditions, and speci-
fically that a Microcystis bloom would not occur in an extreme wet year,
even after an extreme drought year with a large Microcystis bloom as a
seed source. To test this hypothesis, we compared the magnitude and
toxicity of Microcystis blooms during the extreme drought of 2014 and
the extreme flood of 2017. The water year 2014 was the 3rd and 4th
driest year and the water year 2017 was the 1st and 2nd wettest year on
recorded since 1906 for the Sacramento and San Joaquin River wa-
tersheds, respectively (http://cdec.water.ca.gov/cgi-progs/iodir/
WSHIST). These two years also occurred within the climatic “whi-
plash” in California caused by the rapid change from extreme drought
between 2012 and 2016 to extreme flood in 2017 (Swain et al., 2018).
Comparisons were made with physical, chemical and biological data
collected at 2 to 4-week intervals between July and November, at 14
stations throughout USFE in 2014 and 2017. Environmental conditions
and primary producer communities associated with these extreme wet
and dry years were also used to determine their potential impact on the
Microcystis bloom.



2. Site description



San Francisco Estuary, located in central California, is the largest
estuary on the west coast of North America. The USFE is comprised of
an inland delta (Delta) of 2,990 km2 with 1,100 km of waterways,
which is bounded by the Sacramento River on the north and the San
Joaquin River on the south (Fig. 1). The Delta extends upstream to the
head of the tide at Freeport on the Sacramento River and Vernalis on
the San Joaquin River. The location where these two major rivers
converge near Antioch is called the confluence and water flows (out-
flow; Fig. 2) past the confluence into a chain of downstream marine
bays - Suisun, San Pablo and San Francisco. Water depth in the Delta
varies from a few meters in shallow flooded islands to 13 m in the
center of major river channels. Tides reach 2 m in height, have velo-
cities up to 30 cm s−1 and range 10 km during tidal excursion. Due to
its Mediterranean, climate summers are dry, and the water year is based
on precipitation from October to the following September (Swain et al.,
2018).Microcystis blooms commonly occur during the summer between
July and October and were first observed in the Delta during the fall of
1999.



3. Methods



3.1. Field sampling



Data were obtained from two separate field studies conducted be-
tween July and November within the Delta at 10 stations in both 2014
and 2017. Both studies sampled stations across the USFE, with six of the
stations sampled in both years (Table 1). Stations which were in close
proximity and sampled in only one of the years were combined for
spatial comparisons. Stations 4 and 5 and stations 8 and 9 were re-
named for analysis as stations 5 and 9, respectively. Combining these
stations enabled comparison of 8 locations across the two years. Sam-
pling frequency differed between years, with samples collected every 2-
weeks in 2014 and every 4-weeks in 2017. Water samples were col-
lected with a van Dorn bottle (0.3 m in 2014) or from a through-hull
boat pumping system (1 m in 2017) and were immediately stored at
4 °C for processing within 1–3 h.
Water temperature, pH, specific conductance, turbidity (NTU), and



dissolved oxygen concentration were measured within the first 1 m
using a Yellow Springs Instrument (YSI) 6600 water quality sonde.
Surface Microcystis colonies greater than 75 μm in diameter were



gently collected with a 0.3 m diameter plankton net (75 μm mesh) that
was hand-towed up to 30.5 m. The net was fitted with floats that kept
the ring just below the surface, making the net tow an integrated
sample of the surface layer. The net was also fitted with a General
Oceanics 2030R flow meter to allow calculation of the total volume
sampled. A surface net tow was used to get a representative sample of
the wide diameter (e.g., 50,000 μm diameter) Microcystis colonies, be-
cause colonies were widely dispersed across the surface of the water
column. A wide mesh was also necessary to reduced clogging from the
high suspended sediment concentration, which characterizes the Delta.



3.2. Water quality



Water for chloride, ammonium, nitrate plus nitrite, silica and so-
luble reactive phosphorus (SRP) analysis was immediately filtered
through nucleopore filters (0.45 μm pore size) and frozen until analysis
(American Public Health Association et al., 1998; United States
Environmental Protection Agency, 1983; United States Geological
Survey, 1985). Water for dissolved organic carbon analysis was filtered
through a pre-combusted GF/F filter (pore size 0.7 μm) and kept at 4 °C
until analysis (American Public Health Association et al., 1998). Un-
filtered water samples for total and volatile suspended solids, total or-
ganic carbon and total phosphate analyses were kept at 4 °C until
analysis (American Public Health Association et al., 1998).



3.3. Phytoplankton and cyanobacteria composition



Net tow samples for determination of surface Microcystis biovolume
(> 75 μm diameter size fraction) were preserved with Lugol's solution.
The biovolume of surface Microcystis colonies was determined using
area based diameter (ABD) with a FlowCAM digital imaging flow cyt-
ometer (Fluid Imaging Technologies; Sieracki et al., 1998). To more
easily measure the biovolume of the colonies, the samples were sub-
divided into<300 μm and>300 μm diameter size fractions and read
at a magnification of 10X and 4X, respectively.
Phytoplankton and cyanobacteria cell count data were also obtained



for five stations sampled by the California Department of Water
Resources environmental monitoring program (water.ca.gov/
Programs/Environmental-Services/Interagency-Ecological-Program/
Data-Portal). For these samples, water was collected at 1-m depth and
preserved with Lugol's solution in glass bottles. Identification and
enumeration of taxa to genus were done at 800X with the inverted
microscopic technique (Utermohl, 1958).
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Fig. 1. Map of the upper San Francisco Estuary and stations sampled in 2014 and/or 2017. Insets indicate the location of the estuary in California and locations of the
X2 index (km), the distance inland from the Pacific Ocean where bottom salinity is 2.



Fig. 2. Monthly average outflow (a) and the residence time index X2 (c) measured for the upper estuary between 1999 and 2017 and monthly average outflow (b)
and the residence time index X2 (d) measured during the Microcystis bloom season between July and November for 2014 (circle) and 2017 (diamond).
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3.4. Quantitative polymerase chain reaction (qPCR) analysis



A qPCR analysis of water samples collected from 0.3 to 1 m depth
was used to quantify the potentially toxic cyanobacteria in all size
fractions within the water column. Water samples (200–300 ml) for
qPCR analysis were filtered through nitrocellulose membrane filters
(pore size 0.45 μm) and the filters were used for DNA extraction using a
NucleoSpin Plant II Kit (Macherey-Nagel, Bethlehem, Pennsylvania).
The qPCR assays were used to quantify the gene targets: 16S ribosomal
RNA genes (16S rDNA) for Dolichospermum, Aphanizomenon,Microcystis,
and total cyanobacteria (Lehman et al., 2017). The qPCR assay for total
cyanobacteria was developed against the conserved region of three
cyanobacterial genera: Microcystis, Dolichospermum, and Nostoc. The
assay also reacts with a wide range of cyanobacteria including Apha-
nizomenon, Planktothrix, and Cylindrospermum. The copy numbers of 16S
rDNA gene were divided by the number of 16S rDNA per genome to
obtain the equivalent cell number: Microcystis aeruginosa (2 copies,
GenBank accession number: AP009552.1), Dolichospermum (4 copies,
CP003659.1), and Aphanizomenon (6 copies, NZ_AZYY00000000.1). For
total cyanobacteria, the number of cell equivalents was calculated by
dividing the 16S rDNA copy number by 2 because Microcystis was the
dominant species in SFE (Lehman et al., 2005; Baxa et al., 2010).



3.5. Microcystin concentration



Microcystin concentration (microcystin-LR equivalents) in particu-
late (algal cells) and dissolved fractions (water) within water samples
was determined using a protein phosphatase inhibition assay (PPIA) kit
(Product No. 520032, ABRAXIS, Warminser, PA). Particulate and dis-
solved fractions were separated by filtering the whole water sample
through a glass fiber membrane (934-AH, 0.45 μm pore size,
Whatman). Particulate organic matter on the filter was subjected to
microcystin extraction using 80% methanol, followed by dilution before
quantification of microcystin in the algal fraction by PPIA. The filtrate
was used directly for PPIA analysis.



4. Data analysis



Streamflow and agricultural diversion data were obtained from
DAYFLOW (https://water.ca.gov/Programs/Environmental-Services/
Compliance-Monitoring-And-Assessment/Dayflow-Data). Data were
analyzed using nonparametric techniques using the statistical package
PRIMER-e v. 7 (Clarke and Gorley, 2015). Single and multiple com-
parisons were computed using ANOSIM. Multivariate analysis was
conducted with the DISTLM routine in combination with BEST and an
adjusted R2 criteria to identify and model significant variables



associated with Microcystis abundance. Distance based redundancy
analysis (dbRDA) was then used to develop an ordination with the fitted
model variables. Before multivariate analyses variables with high in-
tercorrelation (r ≥ 0.85) were removed from the analyses. Summary
values in the text are the mean and standard deviation. Multiple re-
gression analyses were computed with R software (R Core Team, 2017).



5. Results



5.1. Hydrology



Average water year outflow reached a high of 1918 m3 s−1 in 2017
compared with a low outflow of 167 m3 s−1 in 2014 and was accom-
panied by extreme maximum and minimum monthly values of
7532 m3 s−1 and 90 m3 s−1 for 2017 and 2014, respectively (Fig. 2a).
The extreme nature of these years becomes clearer in comparison with
the average monthly outflow for 2000-2016, excluding 2014, of
512 ± 679 m3 s−1 (range 5024 m3 s−1 to 86 m3 s−1), which was 3–4
times higher or lower than the average outflow for 2014 and 2017,
respectively. During the Microcystis bloom season between July and
November, the average outflow in 2017 of 287 ± 44 m3 s−1 was over
twice as high as that in 2014 of 112 ± 21 m3 s−1 (Fig. 2b). Outflow
reflects the combined streamflow from the Sacramento and San Joaquin
Rivers, which is a good index of the relative streamflow for most
streamflow metrics in the estuary developed for DAYFLOW. However,
Microcystis is commonly more abundant in the San Joaquin River,
where average streamflow during the bloom season increased by a
factor of 9 from 13 ± 8 m3 s−1 in 2014 to 116 ± 66 m3 s−1 in 2017
(Table 2). Most of the outflow is generated from the Sacramento River,
which increased by a factor of 3 from an average of 94 ± 14 m3 s−1 in
2014 to 298 ± 54 m3 s−1 in 2017 near Rio Vista. Outflow also in-
fluenced the residence time of the water in the upper estuary, which is
characterized by the X2 index. The X2 index describes the distance from
the mouth of the estuary to the location landward where the bottom
salinity is 2 (Jassby et al., 1995). The average X2 index for the 2017
water year (64 ± 15 km) was the lowest on record since 2000, in-
dicating an extremely short residence time for water upstream, and was
accompanied by a low monthly index value of 44 km in February and
March (Fig. 2c). During the Microcystis bloom season, the X2 index in
2017 remained below 80 km and averaged 75 ± 2 km (Fig. 2d). The
X2 index for 2014 (84 ± 4 km) was the highest index on record since
2000, suggesting dry conditions produced a long water residence time
upstream due to the saltwater intrusion (Fig. 2c) and the average was
slightly higher (87 ± 2 km) over the bloom season (Fig. 2d). The X2
index during the bloom season in 2014 was significantly different from
2017 and remained above 85 km; the highest index was at 89 km in
September and October.



5.2. Bloom magnitude and distribution



Average surface biovolume for the same 8 locations measured be-
tween July and November was nearly 6 orders of magnitude (log va-
lues) greater in 2014 than 2017 (p < 0.01; Fig. 3a). The two orders of
magnitude greater abundance of Microcystis in the subsurface water
between 2014 and 2017 was also significant (p < 0.01).
The total microcystins concentration in the subsurface water was



also significantly greater in 2014 than 2017. Average total microcystin
concentration was 1.1 ± 3.8 μg L−1 in 2014 and decreased by 7 times
in 2017 to 0.16 ± 0.20 μg L−1 (Fig. 3b). Toxin concentrations were
greater in July through September compared with October and No-
vember for both years (p < 0.05). Variability was high and there were
no significant differences in the mean among stations. However, the
average concentration was elevated at Brannon Is. (station 5) in 2014
and Old River (station 13) in 2017 (not shown).
Surface Microcystis biovolume was significantly different for all



months between July and November in 2014 and decreased by 3 orders



Table 1
Stations sampled during the Microcystis bloom season in 2014 and 2017 are
marked with an “X”. The location of each station by number is presented in
Fig. 1.



station description 2014 2017



1 Suisun Channel X
2 Collinsville X X
3 Antioch X X
4 Sherman Island X
5 Brannon Island X
6 Jersey Point X X
7 Franks Tract X X
8 Potato Slough X
9 San Joaquin River X
10 Mokelumne River X
11 Rough and Ready Island X X
12 Venice Cut X
13 Old River X X
14 Mildred Island X
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of magnitude from a peak near 10 log μm3 L−1 in July to 7 log μm3 L−1



in November (Fig. 4a). Surface Microcystis biovolume peaked later in
the season for 2017 during September and October and the decrease
from high to low values was greater than in 2014; 5 orders of magni-
tude between the peak value near 7 log μm3 L−1 and the low value near
2 log μm3 L−1. Subsurface abundance was consistently high early in the
season between July and September for 2014 and again was greater
later in the season during September for 2017 (p < 0.05; Fig. 4b).



Microcystis surface biovolume was highly variable across the Delta
and was not significantly different among stations over the season for
either 2014 or 2017 (Fig. 4c). However, surface biovolume tended to be
greater in 2014 within the south Delta near Rough and Ready Is. (sta-
tion 11) and upstream of the confluence near Brannon Is. (station 5),
while in 2017 surface biovolume was elevated in the central Delta near
Jersey Point (station 6), Franks Tract (station 7) and Old River (station
13). Subsurface abundance was also greater landward in 2014, with
greater Microcystis abundance in the southern Delta at Rough and
Ready Is. (station 11) than other stations (p < 0.05; Fig. 4d). In 2017,
subsurface abundance was located more seaward than in 2014, with
greater Microcystis abundance near Old River (station 13) in the central
Delta than stations either further landward in the San Joaquin River
(station 9) and Rough and Ready Is. (station 11) or seaward near
Brannon Is. (station 5; p < 0.05).



5.3. Primary producer composition



Other cyanobacteria in the subsurface water comprised a greater
percentage of the total cyanobacteria abundance in 2014 (69%) than
2017 (97%; p < 0.01; Fig. 5a and b). The most abundant of these other
cyanobacteria was the small (~1 μm diameter) Chroococcus micro-
scopicus, which aggregate into large colonies in the freshwater regions
of the estuary and dominated the percent carbon of all primary pro-
ducers for both years (not shown). Among the three potentially toxicTa
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Fig. 3. Seasonal average log surface biovolume and log subsurface abundance
(a) and total microcystins concentration (b) measured for Microcystis blooms in
2014 (orange) and 2017 (blue) at 8 locations sampled in both years. (For in-
terpretation of the references to colour in this figure legend, the reader is re-
ferred to the Web version of this article.)
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Fig. 4. Monthly average log surface biovolume (a) and log subsurface abundance (b) of Microcystis colonies sampled during the bloom season and the average log
surface biovolume (c) and log subsurface abundance (d) of Microcystis colonies measured among stations for 2014 (orange, circle) and 2017 (blue, diamond). (For
interpretation of the references to colour in this figure legend, the reader is referred to the Web version of this article.)



Fig. 5. Pie charts describing the relative percent abundance of cyanobacteria taxa measured by qPCR analysis for 2014 (a) and 2017 (b) and box plots indicating the
median, 1st and 3rd quartiles, maximum and minimum log abundance of 5 phytoplankton taxa measured microscopically for 2014 (c) and 2017 (d). All computations
were conducted for subsurface samples collected during the Microcystis bloom season between July and November at 8 locations.
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cyanobacteria measured, Microcystis, Aphanizomenon and Dolichos-
permum, Microcystis cells comprised the largest percentage of the total
cyanobacteria abundance in both 2014 and 2017, and the percentage
decreased by a factor of 16 from 24% in 2014 to 1.5% in 2017
(p < 0.01; Fig. 5a and b). A similar decrease in the percent abundance
of Aphanizomenon cells occurred between 2014 (8%) and 2017 (< 1%;
p < 0.01). The percentage of Dolichospermum cells remained below 2%
in both years.
Among eukaryotic phytoplankton, cryptophytes were more abun-



dant than diatoms and green algae in 2014 (p < 0.01; Fig. 5c). In
2017, green algae were more abundant than diatoms and cryptophytes
(Fig. 5d; p < 0.01). Over the bloom season, high variability precluded
significant differences among months, but cryptophytes (particularly
Plagioselmis nannoplanctica) were relatively common in July and August
of 2014, while the diatoms Aulacoseira spp. (seaward) and Cyclotella
spp. (landward) were common in July 2017.



5.4. Environmental factors



Lower outflow and longer residence time in the upper estuary
characterized 2014 compared with 2017 (Table 2). High outflow
probably contributed to the lower specific conductance, total dissolved
solids concentration and pH and the higher dissolved oxygen con-
centration over the season in 2017 compared with 2014. The high
outflow in 2017 was also associated with lower nutrient concentrations
for soluble reactive phosphorus, total phosphate, and silica by as much
as a factor of 2 compared with 2014. Only ammonium and nitrate
concentration were greater in 2017 than 2014. TheMicrocystis bloom in
2017 was also associated with lower dissolved and total organic carbon
and dissolved organic nitrogen compared with 2014. The high outflow
in 2017, however, was not associated with a reduction in seasonal
average water temperature. Within each year, most variables differed
among some months, with only outflow and the X2 index differing for
all months. In contrast, ammonium concentration, dissolved organic
nitrogen and total phosphate did not differ among months in 2017
(Table 2).
DISTLM analysis identified the X2 index, water temperature, am-



monium concentration and silicate concentration as variables that de-
scribed most of the variation (adj. R2 = 0.48) in Microcystis surface
biovolume in 2014 and 2017. Somewhat more of the variation in
subsurface Microcystis abundance was described with the X2 index,
water temperature, ammonium and pH concentration (adj. R2 = 0.70).
The major patterns in the fitted model for the subsurface abundance



data were demonstrated by a dbRDA ordination, which accounted for a
majority (95%) of the fitted dbRDA variation and 67% of the total
variation along the x-axis (Fig. 6). The strong correlation of Microcystis
abundance with the X2 index and water temperature was demonstrated
by the increase in Microcystis subsurface abundance (bubble size) hor-
izontally along the X2 vector (X2 index) and vertically along the WT
vector (water temperature). The stronger influence of these variables
during the 2014 dry year compared with the 2017 wet year is suggested
by the positioning of the 2014 abundance data farther away from the
center of the circle than for 2017.
A 3D scatter plot in Fig. 7 demonstrates the threshold response of



Microcystis subsurface abundance with respect to the X2 index and
water temperature. Microcystis subsurface abundance and surface bio-
volume (not shown) were highest in 2014 when the X2 index was above
85 km and the water temperature was 25 °C. Peak Microcystis subsur-
face abundance also occurred at 25 °C in 2017, but the overall abun-
dance was less than 2014 due to the relatively lower X2 index, which
was less than 80 km. The importance of the X2 index as a threshold for
controlling Microcystis bloom magnitude was further demonstrated by
correlation analysis. Microcystis subsurface abundance was linearly
correlated with the X2 index (r = 0.79, p < 0.01) for both years
combined, but the correlation was not significant within either 2014
(r = 0.211, p > 0.05) or 2017 (r = 0.01, p > 0.05) separately. In



contrast, Microcystis subsurface abundance consistently increased with
water temperature for both years combined (r = 0.45, p < 0.01), as
well as for 2014 (r = 0.80, p < 0.01) and 2017 (r = 0.38, p < 0.01)
separately. Using multiple regression models, it was possible to predict
a significant proportion of the variation in the log of Microcystis surface
biovolume (adj. R2 = 0.78) and subsurface abundance (adj. R2 = 0.58)
with the X2 index and water temperature (Table 3). Interaction terms
were not significant. Addition of ammonium and silicate (surface bio-
volume) or ammonium and pH (subsurface abundance; Fig. 6) did not
add significantly to the description of variance in the regression ana-
lysis.



6. Discussion



It was not unexpected that the X2 index would account for most of
the variation in the Microcystis bloom abundance in USFE. Streamflow
variables have been identified as critical factors controlling the



Fig. 6. Redundancy analysis (dbRDA) ordination computed using DISTLM
(PRIMER) for Microcystis subsurface abundance (√4 cells mL−1) and the en-
vironmental variables X2 index (X2), water temperature (WT), pH (pH) and
ammonium (NH4) that described a significant proportion of the data variation
for all samples collected between July and November of 2014 (orange spheres)
and 2017 (blue spheres). The relative importance of each environmental vari-
able is indicated by the vector length away from the circle center. The cell
abundance is indicated by the size of the sphere. (For interpretation of the re-
ferences to colour in this figure legend, the reader is referred to the Web version
of this article.)



Fig. 7. Association between Microcystis abundance (log cells mL−1) for all
samples measured in the subsurface water on the Y axis (spheres) with the
environmental variables X2 index (km) on the X axis and water temperature
(oC) on the Z axis for 2014 (orange spheres) and 2017 (blue spheres). . (For
interpretation of the references to colour in this figure legend, the reader is
referred to the Web version of this article.)
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magnitude of Microcystis blooms worldwide (Paerl and Otten, 2013)
and in USFE (Lehman et al., 2008). Although nutrient concentration,
especially nitrogen and phosphorus are commonly critical controlling
factors forMicrocystis growth (Harke et al., 2016), streamflow would be
expected to be more important in USFE, where nutrient concentrations
are in excess (Jassby, 2008). The unexpected persistence of Microcystis
during the extreme wet conditions of 2017, caused us to reject the
hypothesis that an extreme wet year would prevent bloom formation
and perhaps return the estuary to pre-bloom conditions. Previous re-
search suggested that Microcystis blooms occurred when the average
streamflow was below 80 m3 s−1 in the upper San Joaquin River and
below 300 m3 s−1 in the lower Sacramento River near Rio Vista
(Lehman et al., 2013). These values were well below the average
streamflow of 90 m3 s−1 in the San Joaquin River and 373 m3 s−1 in the
Sacramento River near Rio Vista measured during September 2017,
when Microcystis was most abundant. That a Microcystis bloom could
persist during wet year conditions in USFE was supported by data
collected in 2011 when Microcystis abundance peaked at the end of the
bloom season in October (Mioni et al., 2011), when seasonal average
outflow was 331 m3 s−1 (Fig. 2a).
The importance of the X2 index threshold in predicting the ampli-



tude of the Microcystis bloom supports the importance of residence time
thresholds for bloom development in USFE. The Microcystis bloom in
USFE reached peak levels when the X2 index was above 85 km, up-
stream of Antioch at the western edge of the Delta. A salt wedge at this
location would impede the movement of colonies seaward out of the
Delta. Microcystis blooms are often more dependent on the accumula-
tion of colonies rather than growth, because Microcystis has a slow
growth rate compared with eukaryotes (Paerl and Otten, 2013; Lehman
et al., 2008). Streamflow thresholds are often considered to be im-
portant controls for cyanobacteria blooms in estuaries and lakes. An
upper streamflow threshold was suggested to control bloom develop-
ment in the Neuse River estuary of 15 m3 s−1 (Christian et al., 1986;
Yang et al., 2018) and of 75 m3 s−1 for Microcystis in Lake Volkerak in
the Scheldt Estuary, The Netherlands (Verspagen et al., 2006). Simi-
larly, streamflow threshold values based on sustained streamflow
(3.5 m3 s−1) and flushing flows (35 m3 s−1) were proposed to control
Dolichospermum blooms in the Lower Darling Reservoir, Australia
(Mitrovic et al., 2011). Importantly, relatively small changes in the
location of the X2 index may be important. A shift of the X2 index by
only 3 km was associated with a factor of 3 increase in the percent
abundance of subsurface Microcystis cells in the cyanobacterial com-
munity between the extreme drought years 2014 and 2015 (Lehman
et al., 2018). Similarly, the increase in the X2 index from 71 km in July
to between 75 and 76 km in August and September may have facilitated
retention of cells in the central Delta during the peak of the bloom in
2017.
Water temperature is often identified as a significant factor con-



trolling Microcystis blooms (Jiang et al., 2008) and has previously been
identified as a strong correlate for blooms in USFE (Lehman et al.,
2008). The water temperature threshold during the bloom seasons in
2014 and 2017 were above the 19 °C threshold for bloom initiation in



USFE (Lehman et al., 2013), and optimum for bloom development
(Paerl and Otten, 2013). However, increasing water temperature was
also important once the threshold was exceeded, because Microcystis
abundance and water temperature were positively correlated for both
years. The lower average bloom magnitude in 2017 was partially due to
the failure of water temperature to reach 25 °C as often as in 2014. The
ability of Microcystis to increase with water temperature is thought to
provide Microcystis with a competitive advantage over phytoplankton
and other cyanobacteria when water temperature is above 20 °C
(Huisman et al., 2018).
Regression analysis suggested the X2 index and water temperature



were the primary factors controlling the Microcystis bloom during the
two extreme water years, even though analysis suggested other en-
vironmental factors may have contributed to bloom development. The
factor of 2 higher ammonium concentration in 2017 than 2014 could
have favored Microcystis bloom growth but was probably not an im-
portant causal factor due to the negative correlation with Microcystis
abundance. Microcystis has a high uptake rate (Vmax) for ammonium
and the efficient utilization of ammonium as a nitrogen source may
enable Microcystis to outcompete other micro primary producers
(Takamura et al., 1987; Lee et al., 2015). High ammonium uptake rate
can favor Microcystis in USFE, even though nitrogen is in excess, be-
cause Microcystis increases with the percentage of ammonium in the
total nitrogen pool (Lehman et al., 2015). The strong correlation be-
tweenMicrocystis and pH probably reflected the change in the hydrogen
ion concentration in the water column from increased primary pro-
ductivity. However, Microcystis grows best at pH between 7 and 9 and
can outcompete Scenedesmus, a common genus in the Delta, at pH 7-9,
particularly when water temperature is near 35 °C (Yang et al., 2018).
The positive correlation between silicate andMicrocystis may reflect the
importance of freshwater habitat to bloom formation (Lehman et al.,
2013).
Although not tested directly, the composition of the primary pro-



ducer community may have contributed to the persistence of the
Microcystis bloom in 2017. Cyanobacteria within the primary producer
community, comprised over 90% and 80% of the cell abundance in
2014 and 2017, respectively. Other non-toxic cyanobacteria were also
more abundant than toxic cyanobacteria in 2014 and 2017.
Metagenomic analysis identified over 19 cyanobacterial genera at one
station alone in 2014 (Kurobe et al., 2018a). Cyanobacteria can release
allelopathic substances that suppress eukaryotic phytoplankton (Paerl
and Otten, 2013) and toxins produced by Microcystis can inhibit the
growth of primary producers through multiple metabolic pathways
(Song et al., 2017; Sedmak and Elersek, 2006; Suikkanen et al., 2005).
Similarly, a large Microcystis bloom was associated with a decrease in
the microbial community (Otten et al., 2017). It is also possible that the
presence ofMicrocystis since 1999 could have slowly preconditioned the
environment to support Microcystis over other primary producers and
added colonies as a seed source to the sediment.
The USFE is a complex estuarine landscape comprised of deep river



channels, flooded islands, shallow wetlands and backwater sloughs
(Moyle et al., 2010) that could retain Microcystis colonies as a seed



Table 3
Multiple linear regression equations and associated statistics computed for the dependent variables describing the Microcystis bloom amplitude as log surface
biovolume or log subsurface abundance with the independent variables that described most of the variability in the bloom amplitude, the X2 index (km) and water
temperature (oC). n = 159.



dependent variable independent variable estimate standard error t-statistic significance level adj. R2



surface biovolume
log μm3 L−1



intercept −35.1 2.85 −12.29 <0.001 0.78
X2 index 0.44 0.03 13.84 <0.001
water temperature 0.24 0.06 4.22 <0.001



subsurface abundance
log cells mL−1



intercept −16.1 0.85 −19.01 <0.001 0.58
X2 index 0.19 0.01 20.29 <0.001
water temperature 0.17 0.02 10.27 <0.001
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source for the estuary. Microcystis vegetative cells are often retained in
bottom sediments of shallow water habitats during the winter and seed
blooms the following year (Verspagen et al., 2006). Backwater areas
could also seed Microcystis cells throughout the USFE during the wet
season, when shallow water habitats flood and particles are carried long
distances (Sommer et al., 2008). Modeling studies demonstrated hor-
izontal transport is an important mechanism for bloom formation in
USFE (Lucas et al., 1999). However, net transport computations also
demonstrated shallow wetlands can retain chlorophyll despite high
advective (river) and dispersive (tidal) flow in USFE (Lehman et al.,
2010). Abundance data supported the retention of Microcystis cells in
the central Delta during 2017. Once transported into the main river
channels, cells would be able to grow as long as water temperature or
other water quality thresholds were met, as in 2017, when water
temperature was above the 19 °C threshold. It is also possible that
Microcystis cells persist in the sediments at the bottom of the deep main
river channels (12 m), where streamflow is low compared with the
surface (Dugdale et al., 2016), and rise into the water column as water
temperature increases to threshold levels in USFE. In Lake Limmaren,
Sweden, Microcystis recruitment from sediments occurred from both
shallow and deep areas (Brunberg and Blomqvist, 2003). However, the
percent recruitment of colonies from the surface sediment layer was 6
times greater for shallow (50%) than deep areas (8%). We concluded
that since Microcystis blooms have become established in the estuary,
they will persist despite flushing from extreme wet conditions and will
develop once water quality conditions, particularly water temperature,
become favorable.



Declaration of competing interest



The authors agree there is no conflict of interest with regard to this
work.



Acknowledgements



Funding for this project was obtained from the California
Department of Water Resources, the California Department of Fish and
Wildlife Drought Response Program and a California Department of
Fish and Wildlife Proposition 1 Grant. Field and laboratory assistance
was provided by the California Department of Water Resources Division
of Environmental Services, especially S. Lesmeister, M. Dempsey, E.
Santos, N. van Ark, S. Waller, T. Hollingshead, R. Elkins, H. Fuller, M.
Legro, A. Lopez, M. Martinez, A. Munguia, M. Ogaz, A. Tung, M. Xiong,
E. Jeu, and R. Mulligan. Water quality analyses were conducted by the
California Department of Water Resources Bryte Laboratory.



References



Acuña, S.C., Baxa, D., Teh, S.J., 2012a. Sublethal dietary effects of microcystin producing
Microcystis on threadfin shad, Dorosoma petenense. Toxicon 60, 1191–1202.



Acuña, S.C., Deng, D.-F., Lehman, P.W., Teh, S.J., 2012b. Dietary effects of Microcystis on
Sacramento splittail, Pogonichthys macrolepidotus. Aquat. Toxicol. 110–111, 1–8.



American Public Health Association, American Water Works Association, Water
Environment Association, 1998. Standard Methods for the Examination of Water and
Wastewater, twentieth ed. American Public Health Association, Washington, D.C.,
USA.



Baxa, D.V., Kurobe, T., Ger, K.A., Lehman, P.W., Teh, S.J., 2010. Estimating the abun-
dance of toxic Microcystis in the san Francisco estuary using quantitative Q-PCR.
Harmful Algae 9, 342–349.



Brunberg, A.-K., Blomqvist, P., 2003. Recruitment of Microcystis (Cyanophyceae) from
lake sediments: the importance of littoral inocula. J. Phycol. 39, 58–63.



Cayan, D., Tyree, M., Dettinger, M., Hidalgo, M., Das, H.T., Maurer, P.E., Bromirski,
Graham, N., Flick, R., 2009. Climate Change Scenarios and Sea Level Rise Estimates
for the California 2009 Climate Change Scenarios Assessment. California Climate
Change Center CEC-500-2009-014-D.



Christian, R., Bryant, W., Stanley, D., 1986. The relationship between river flow and
Microcystis aeruginosa blooms in the Neuse River, North Carolina. Rep. No. 223
University of North Carolina Water Resources Research Institute, Raleigh, North
Carolina.



Clarke, K.R., Gorley, R.N., 2015. PRIMER-e v.7: User Manual/Tutorial. PRIMER-E Ltd,
Devon, United Kingdom.



Dettinger, M., Anderson, J., Anderson, M., Brown, L., Cayan, D., Maurer, E., 2016.
Climate change and the delta. San Franc. Estuary Watershed Sci. 14 (3). https://doi.
org/10.15447/sfews.2016v14iss2art5. Article 5.



Dugdale, R.C., Wilkerson, F.P., Parker, A.E., 2016. The effect of clam grazing on phyto-
plankton spring blooms in the low-salinity zone of the San Francisco Estuary: a
modeling approach. Ecol. Model. 340, 1–16.



Ger, K.A., Teh, S.J., Goldman, C.R., 2009. Microcystin-LR toxicity on dominant copepods
Eurytemora affinis and Pseudodiaptomus forbesi of the upper San Francisco Estuary. Sci.
Total Environ. 407, 4852–4857.



Ger, K.A., Teh, S.J., Baxa, D.V., Lesmeister, S.H., Goldman, C.R., 2010. The effects of
dietary Microcystis aeruginosa and microcystin on the copepods of the upper San
Francisco Estuary. Freshw. Biol. 55, 1548–1559.



Harke, M.J., Steffen, M.M., Gobler, C.J., Otten, T.G., Wilhelm, S.W., Wood, S.A., Paerl,
H.W., 2016. A review of the global ecology, genomics, and biogeography of the toxic
cyano - bacterium, Microcystis spp. Harmful Algae 54, 4–20.



Huisman, J., Codd, G.A., Paerl, H.W., Ibelings, B.W., Verspagen, J.M.H., Visser, P.M.,
2018. Cyanobacterial blooms. Nat. Rev. Microbiol. 16, 471–483.



Intergovernmental Panel on Climate Change (IPCC), 2014. In: Pachauri, R.K., Meyer, L.A.
(Eds.), Climate Change 2014: Synthesis Report. IPCC, Geneva, Switzerland, pp. 151.



Jassby, A.D., 2008. Phytoplankton in the Upper San Francisco Estuary, Recent biomass
trends, their causes and their trophic significance. San Franc. Estuary Watershed Sci.
6 (1) Article 2.



Jassby, A.D., Kimmerer, W.J., Monismith, S.G., Armor, C., Cloern, J.E., Powell, T.M.,
Schubel, J.R., Venflinski, T.J., 1995. Isohaline position as a habitat indicator for es-
tuarine populations. Ecol. Appl. 5, 272–289.



Jiang, Y., Ji, B., Wong, R.N.S., Wong, M.H., 2008. Statistical study on the effects of en-
vironmental factors on the growth and microcystins production of bloom-forming
cyanobacterium-Microcystis aeruginosa. Harmful Algae 7, 127–136.



Jones, J., 2015. California's Most Significant Droughts, Comparing Historical and Recent
Conditions. California Department of Water Resources, Sacramento, California, pp.
126. http://bibpurl.oclc.org/web/74277.



Kurobe, T.K., Lehman, P.W., Hammock, B.G., Bolotaolo, M.B., Lesmeister, S., Teh, S.J.,
2018a. Biodiversity of cyanobacteria and other aquatic microorganisms across a
freshwater to brackish water gradient determined by shotgun metagenomic sequen-
cing analysis in the San Francisco Estuary, USA. PLoS One 13 (9), e0203953.



Kurobe, T., Lehman, P.W., Haque, Md E., Sedda, T., Lesmeister, S., The, S., 2018b.
Evaluation of water quality during successive severe drought years within Microcystis
blooms using fish embryo toxicity tests for the San Francisco Estuary, California. Sci.
Total Environ. 610–611, 1029–1037.



Lee, J., Parker, A.E., Wilkerson, F.P., Dugdale, R.C., 2015. Uptake and inhibition kinetics
of nitrogen in Microcystis aeruginosa, Results from cultures and field assemblages
collected in the San Francisco Bay Delta, CA. Harmful Algae 47, 126–140.



Lehman, P.W., Boyer, G., Hall, C., Waller, S., Gehrts, K., 2005. Distribution and toxicity of
a new colonial Microcystis aeruginosa bloom in the San Francisco bay estuary,
California. Hydrobiologia 541, 87–90.



Lehman, P.W., Boyer, G., Satchwell, M., Waller, S., 2008. The influence of environmental
conditions on the seasonal variation of Microcystis abundance and microcystins
concentration in San Francisco Estuary. Hydrobiologia 600, 187–204.



Lehman, P.W., Teh, S.J., Boyer, G.L., Nobriga, M., Bass, E., Hogle, C., 2010. Initial im-
pacts of Microcystis on the aquatic food web in the san Francisco estuary.
Hydrobiologia 637, 229–248.



Lehman, P.W., Marr, K., Boyer, G.L., Acuna, S., Teh, S.J., 2013. Long-term trends and
causal factors associated with Microcystis abundance and toxicity in San Francisco
Estuary and implications for climate change impacts. Hydrobiologia 718, 141–158.



Lehman, P.W., Kendall, C., Guerin, M.A., Young, M.B., Silva, S.R., Boyer, G.L., Teh, S.J.,
2015. Characterization of the Microcystis bloom and its nitrogen supply in San
Francisco Estuary using stable isotopes. Estuar. Coasts 38, 165–178.



Lehman, P.W., Kuobe, T., Lesmeister, S., Baxa, D., Tung, A., The, S.J., 2017. Impacts of
the 2014 severe drought on the Microcystis bloom in san Francisco estuary. Harmful
Algae 63, 94–108.



Lehman, P., Kurobe, T., Lesmeister, S., Lam, C., Tung, A., Xiong, M., Teh, S., 2018. Strong
differences characterizedMicrocystis blooms between successive severe drought years
in San Francisco Estuary, CA. Aquat. Microb. Ecol. 81, 293–299.



Lucas, L.V., Koseff, J.R., Monismith, S.G., Cloern, J.E., Thompson, J.K., 1999. Processes
governing phytoplankton blooms in estuaries. II: the role of horizontal transport.
Mar. Ecol. Prog. Ser. 187, 17–30.



Miller, M.A., Kudela, R.M., Mekebri, A., Crane, D., Oates, S.C., Tinker, M.T., Staedler, M.,
Miller, W.A., Toy-Choutka, S., Dominik, C., Hardin, D., Langlois, G., Murray, M.,
Ward, K., Jessup, D.A., 2010. Evidence for a novel marine harmful algal bloom, cy-
anotoxin (microcystin) transfer from land to sea otters. PLoS One 5, e12576.



Mioni, C., Kudela, R., Baxa, D., Sullivan, M., 2011. Harmful Cyanobacteria Blooms and
Their Toxins in Clear Lake and the Sacramento-San Joaquin Delta (California). in:
Report Prepared for Central Valley Regional Water Quality Control Board. pp. 1–100.



Mitrovic, S.M., Hardwick, L., Dorani, F., 2011. Use of flow management to mitigate cy-
anobacterial blooms in the Lower Darling River, Australia. J. Plankton Res. 33,
229–241.



Moyle, P., Bennett, W.A., Fleenor, W.E., Lund, J.R., 2010. Habitat variability and com-
plexity in the upper san Francisco estuary. San Franc. Estuary Watershed Sci. 8 (3).



Otten, T.G., Paerl, H.W., Dreher, T.W., Kimmerer, W.J., Parker, A.E., 2017. The molecular
ecology of Microcytis sp. blooms in the san Francisco estuary. Environ. Microbiol.
https://doi.org/10.1111/1462-2920.13860.



Paerl, H.W., Otten, T.G., 2013. Harmful cyanobacterial blooms, causes, consequences,
and controls. Microb. Ecol. 65, 995–1010.



R Core Team, 2017. R: A Language and Environment for Statistical Computing. R
Foundation for Statistical Computing, Vienna, Austria URL. https://www.R-project.
org/.



P.W. Lehman, et al. Quaternary International xxx (xxxx) xxx–xxx



9





http://refhub.elsevier.com/S1040-6182(19)30903-6/sref1


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref1


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref2


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref2


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref3


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref3


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref3


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref3


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref4


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref4


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref4


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref5


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref5


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref6


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref6


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref6


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref6


http://refhub.elsevier.com/S1040-6182(19)30903-6/optS0sZly9aLA


http://refhub.elsevier.com/S1040-6182(19)30903-6/optS0sZly9aLA


http://refhub.elsevier.com/S1040-6182(19)30903-6/optS0sZly9aLA


http://refhub.elsevier.com/S1040-6182(19)30903-6/optS0sZly9aLA


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref7


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref7


https://doi.org/10.15447/sfews.2016v14iss2art5


https://doi.org/10.15447/sfews.2016v14iss2art5


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref9


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref9


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref9


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref10


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref10


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref10


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref11


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref11


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref11


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref12


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref12


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref12


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref13


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref13


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref14


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref14


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref15


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref15


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref15


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref16


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref16


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref16


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref17


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref17


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref17


http://bibpurl.oclc.org/web/74277


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref19


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref19


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref19


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref19


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref20


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref20


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref20


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref20


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref21


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref21


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref21


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref22


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref22


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref22


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref23


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref23


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref23


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref24


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref24


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref24


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref25


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref25


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref25


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref26


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref26


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref26


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref27


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref27


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref27


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref28


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref28


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref28


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref29


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref29


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref29


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref30


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref30


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref30


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref30


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref31


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref31


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref31


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref32


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref32


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref32


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref33


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref33


https://doi.org/10.1111/1462-2920.13860


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref36


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref36


https://www.R-project.org/


https://www.R-project.org/








Robson, B.J., Hamilton, D.P., 2003. Summer flow event induces a cyanobacterial bloom
in a seasonal Western Australia estuary. Mar. Freshw. Res. 54, 139–151.



Rocha, C., Galvão, H., Barbosa, A., 2002. Role of transient silicon limitation in the de-
velopment of cyanobacteria blooms in the Guadiana estuary, south-western Iberia.
Mar. Ecol. Prog. Ser. 228, 35–45.



Sedmak, B., Eleršek, T., 2006. Microcystins induce morphological and physiological
changes in selected representative phytoplankton. Microb. Ecol. 5, 508–515.



Sellner, K.G., Lacouture, R.V., Parlish, K.G., 1988. Effect of increasing salinity on a cya-
nobacteria bloom in the Potomac River Estuary. J. Plankton Res. 10, 49–61.



Sieracki, C.K., Sieracki, M.E., Yentsch, C.S., 1998. An imaging-in-flow system for auto-
mated analysis of marine microplankton. Mar. Ecol. Prog. Ser. 168, 285–296.



Sommer, T.R., Harrell, W.C., Swift, T.J., 2008. Extreme hydrologic banding in a large-
river floodplain, California, USA. Hydrobiologia 598, 409–415.



Song, H., Lavoie, M., Fan, S., Tan, H., Liu, G., Xu, P., Fu, Z., Paerl, H.W., Qian, H., 2017.
Allelopathic interactions of linoleic acid andnitric oxide increase the competitive
ability of Microcystis aeruginosa. ISME J. 11, 1865–1876.



Suikkanen, S., Fistarol, G.O., Granéli, E., 2005. Effects of cyanobacterial allelochemicals
on a natural plankton community. Mar. Ecol. Prog. Ser. 287, 1–9.



Swain, D.L., Langenbrunner, B., Neelin, J.D., Hall, A., 2018. Increasing precipitation
volatility in twenty-first-century California. Nat. Clim. Chang. 8, 427–433. https://
doi.org/10.1038/s41558-018-0140-y://doi.org/10.1038/s41558-018-0140-ys://doi.



org/10.1038/s41558-018-0140-y.
Takamura, N., Iwakuma, T., Yasuno, M., 1987. Uptake of 13C and 15N (ammonium,



nitrate and urea) by Microcystis in Lake Kasumigaura. J. Plankton Res. 9 (1),
151–165.



United States Environmental Protection Agency, 1983. Methods for Chemical Analysis of
Water and Wastes. United States Environmental Protection Agency, Washington, DC,
USA Technical Report EPA-600/4-79-020.



United States Geological Survey, 1985. Methods for determination of inorganic sub-
stances in water and fluvial sediments. Open File Rep. 85–495.



Utermohl, H., 1958. Zur Vervollkommung der quantitativen Phytoplankton-methodik.
Mitteilumgen Internationale Verejunigung fur Theoretische und Angewandtet
Limnologie 9, 1–38.



Verspagen, J.M.H., Passarge, J., Jöhnk, K.D., Visser, P.M., Peperzak, L., Boers, P.,
Laanbroek, H.J., Huisman, J., 2006. Water management strategies against toxic
Microcystis blooms in the Dutch delta. Ecol. Appl. 16, 313–327.



Yang, J., Tang, H., Zhang, X., Zhu, X., Huang, Y., Yang, Z., 2018. High temperature and
pH favor Microcystis aeruginosa to outcompete Scenedesmus obliquus. Environ. Sci.
Pollut. Res. 25 (5), 4794–4802.



Yunes, J.S., Salomon, P.S., Matthiensen, A., Beattie, K.A., Raggett, S.L., Codd, G.A., 1996.
Toxic blooms of cyanobacteria in the Patos Lagoon estuary, southern Brazil. J. Aquat.
Ecosyst. Health 5, 223–229.



P.W. Lehman, et al. Quaternary International xxx (xxxx) xxx–xxx



10





http://refhub.elsevier.com/S1040-6182(19)30903-6/sref38


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref38


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref39


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref39


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref39


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref40


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref40


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref41


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref41


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref42


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref42


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref43


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref43


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref44


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref44


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref44


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref45


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref45


https://doi.org/10.1038/s41558-018-0140-y://doi.org/10.1038/s41558-018-0140-ys://doi.org/10.1038/s41558-018-0140-y


https://doi.org/10.1038/s41558-018-0140-y://doi.org/10.1038/s41558-018-0140-ys://doi.org/10.1038/s41558-018-0140-y


https://doi.org/10.1038/s41558-018-0140-y://doi.org/10.1038/s41558-018-0140-ys://doi.org/10.1038/s41558-018-0140-y


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref47


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref47


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref47


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref48


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref48


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref48


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref49


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref49


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref50


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref50


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref50


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref51


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref51


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref51


http://refhub.elsevier.com/S1040-6182(19)30903-6/opt9Okiq4o5FM


http://refhub.elsevier.com/S1040-6182(19)30903-6/opt9Okiq4o5FM


http://refhub.elsevier.com/S1040-6182(19)30903-6/opt9Okiq4o5FM


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref52


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref52


http://refhub.elsevier.com/S1040-6182(19)30903-6/sref52





			Impact of extreme wet and dry years on the persistence of Microcystis harmful algal blooms in San Francisco Estuary


			Introduction


			Site description


			Methods


			Field sampling


			Water quality


			Phytoplankton and cyanobacteria composition


			Quantitative polymerase chain reaction (qPCR) analysis


			Microcystin concentration





			Data analysis


			Results


			Hydrology


			Bloom magnitude and distribution


			Primary producer composition


			Environmental factors





			Discussion


			mk:H1_16


			Acknowledgements


			References



















 



 



TESTIMONY OF ERIK RINGELBERG  



1



2



3



4



5



6



7



8



9



10



11



12



13



14



15



16



17



18



19



20



21



22



23



24



25



26



27



28



THOMAS H. KEELING (SBN 114979) 
FREEMAN FIRM 
1818 Grand Canal Boulevard, Suite 4 
Stockton, CA 95207 
Telephone: (209) 474-1818 
Facsimile: (209) 474-1245 
Email: tkeeling@freemanfirm.com 
 
J. MARK MYLES (SBN 200823) 
Office of the County Counsel 
County of San Joaquin 
44 N. San Joaquin Street, Suite 679 
Stockton, CA  95202-2931 
Telephone: (209) 468-2980 
Facsimile: (209) 468-0315 
Email: jmyles@sjgov.org  
 
Attorneys for Protestants County of San Joaquin, 
San Joaquin County Flood Control and 
Water Conservation District, and  
Mokelumne River Water and Power Authority 
 
 
 



 [ADDITIONAL COUNSEL LISTED ON FOLLOWING PAGE] 
 



BEFORE THE 
 



CALIFORNIA STATE WATER RESOURCES CONTROL BOARD 
 



HEARING IN THE MATTER OF  
CALIFORNIA DEPARTMENT OF WATER 
RESOURCES AND UNITED STATES 
BUREAU OF RECLAMATION  
REQUEST FOR A CHANGE IN POINT OF 
DIVERSION FOR CALIFORNIA WATER 
FIX 
 
 



TESTIMONY OF ERIK RINGELBERG  



SJC-004











 



0 



TESTIMONY OF ERIK RINGELBERG  



1



2



3



4



5



6



7



8



9



10



11



12



13



14



15



16



17



18



19



20



21



22



23



24



25



26



27



28



JENNIFER SPALETTA (SBN 200032) 
SPALETTA LAW, PC 
P.O. BOX 2660 
LODI, CA  95241 
Telephone: (209) 224-5568 
Facsimile: (209) 224-5589  
Email: jennifer@spalettalaw.com  
 
Attorneys for Protestants North San Joaquin Water Conservation District 



OSHA R. MESERVE (SBN 204240) 
SOLURI MESERVE, A LAW CORPORATION 
1010 F Street, Suite 100 
Sacramento, CA  95814 
Telephone: (916) 455-7300 
Facsimile: (916) 244-7300 
Email: osha@semlawyers.com  
 
Attorneys for Protestants 
Local Agencies of the North Delta 
Bogle Vineyards / Delta Watershed Landowner Coalition 
Diablo Vineyards and Brad Lange / Delta Watershed Landowner Coalition 
Stillwater Orchards / Delta Watershed Landowner Coalition 
  



SJC-004











 



1 



TESTIMONY OF ERIK RINGELBERG  



1



2



3



4



5



6



7



8



9



10



11



12



13



14



15



16



17



18



19



20



21



22



23



24



25



26



27



28



I, Erik Ringelberg, do hereby declare: 



I. INTRODUCTION 



I am an environmental scientist with technical and managerial experience in developing, 



planning, and permitting large projects, assessing their environmental impacts, and, where 



necessary, developing mitigation measures.  I have applied scientific experience in the 



assessment of water quality in both the field and in the laboratory, and experience managing 



multi-disciplinary teams in the assessment of ecological baseline conditions and assessing the 



results of managed hydrologic regimes leading to water quality impacts.  



As an environmental scientist, I have completed analyses of the Bay Delta Conservation 



Plan (BDCP) and its various permutations since 2008. Over those eight years, I have been 



asked to provide oral and written comments by the Local Agencies of the North Delta with 



particular emphasis on the technical considerations of project features that would impact water 



quality, terrestrial and aquatic ecology, and the rural agricultural community. Prior to those 



efforts, I provided support to the Pyramid Lake Paiute Tribe on the Truckee River Operating 



Agreement and its management of Pyramid Lake habitat and water quality. That work included 



managing a sampling team and a water quality laboratory that completed algal chlorophyll, 



nutrient, and other water quality analyses to assess the condition of the lake and the Truckee 



River. 



My educational background and other qualifications are summarized in the Statement of 



Qualifications submitted concurrently herewith. (SJC-003) 



II. OVERVIEW – MICROCYSTIS IN THE DELTA 



My testimony is intended to provide scientific analysis and conclusions about the likely 



project impacts on toxic algal growth, colony formation, and toxic byproduct formation because 



of the proposed diversions on the Sacramento River near Clarksburg. The proposed project 



influences flow and water quality within Sacramento San Joaquin Delta as a result of this 



diversion, and those factors further influence the formation of Harmful Algal Blooms (“HABs” or 



CyanoHABs).   
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Cyanobacteria and Harmful Algal Blooms 



Summary 



I was asked to assess the proposed California Water Fix Petition for Change before the 



State Water Resources Control Board (SWRCB) to determine from a scientific perspective 



whether the project, as proposed by the Petitioners, would be likely to affect the conditions that 



promote the incidence of harmful algal blooms and, if so, to identify those likely effects.  I was 



asked, also, to: (1) review the adequacy of the analysis, if any, of HABs presented in the 



Petition, (2) explain the conditions that promote the development of HABs and the effects of 



HABs on legal users of water in the Delta. 



Upon review of the Petition (SWRCB-1, and the associated errata, SWRCB-2), there 



are no analyses of any kind analyzing the project’s potential to create or exacerbate the 



formation of HABs or their toxic byproducts. During my review of the relevant portions of the 



direct testimony in support of this project, I did not hear analysis of any kind associated with 



HABs and their toxic byproducts. Furthermore, there were no experts on HABs were provided 



in support of the project. 



There is information provided on one genus of HABs (Microcystis) in Exhibits SWRCB-



3, SWRCB-4, and SWRCB-5, despite molecular biologists identifying the HABS in the Delta 



(and elsewhere) could contain or be caused by multiple genera, and identifying that genus 



being less dominant in the Delta, potentially being replaced by the toxic Aphanizomenon 



flosaquae. (SJC-045, Kurobe et al. 2013) I have analyzed information provided in Exhibits 



SWRCB-3, SWRCB-4, and SWRCB-5 in detail as a part of my comments on the project 



previously. (Exhibit SCWRB-3 RESIRC 2622 Pg. 14-20)  



For a variety of reasons described in my prior analysis, and repeated for context in this 



analysis, the Petitioners’ prior analyses fail to adequately describe the likely project impacts on 



the ecological drivers for HAB formation created or exacerbated by the project, and further fail 



to provide scientific substantiation that the project will not create HABs and their toxins. 



The Project documentation states: “…beneficial uses in the Delta will not be negatively 



impacted by operations with the new point of diversion.” (SWRCB-1, Pg. 19) The scientific 
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question of how the project could affect the environment is not evident because of the 



inadequacies in analysis and water quality modeling of the proposed project. Because of the 



lack of supporting information provided by the Petitioners, I looked at relevant information 



available from other sources that could be used as surrogates for the proposed action and 



extrapolated from existing conditions that were the most similar to project operations.  Contrary 



to the project’s analysis in SWRCB-3, there are several scales of models available for HAB 



formation, including for the Sacramento-San Joaquin Delta (Delta). There is a detailed Delta 



food web model, as well as predictive models used for the Potomac and Lake Eire1. (SJC-046, 



Durand, 2008; SJC-047, Tango 2009) The project failed to apply any of those models to this 



project. Finally, since there was no HAB modeling provided for me to review any technical 



basis of their conclusion of no injury, I examined how the proposed project impacts could be 



assessed by the last remaining metric, the Basin Plan itself. The following is an analysis of the 



Project’s potential impacts on these beneficial uses: 
 



State law defines beneficial uses of California's waters that may be protected against 



quality degradation to include (and not be limited to) "...domestic; municipal; agricultural 



and industrial supply; power generation; recreation; aesthetic enjoyment; navigation; 



and preservation and enhancement of fish, wildlife, and other aquatic resources or 



preserves" (Water Code Section 13050(f)). 



 



The beneficial uses relevant to project impacts to water quality are identified in the 2006 



Water Quality Control Plan for the San Francisco Bay/Sacramento-San Joaquin Delta Estuary 



(Basin Plan) as follows:  
 



Municipal and Domestic Supply; Recreation-Contact; Agriculture- Irrigation and Stock 



Watering, and including although not expanded upon in detail in this analysis, 



Freshwater Habitat- Warm and Cold, and Wildlife.  



                                                 



1 http://lakeeriealgae.com/forecast/  
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(SWRCB-27.)  



There is simply no scientific debate that HABs and their toxic byproducts are by 



definition injurious to legal users of waters applying their water for beneficial uses. The toxins 



harm and can kill people, pets, stock animals, wildlife, and can impair other agricultural uses. 



As explained in greater detail below, I have concluded that the proposed project diversion in 



the North Delta under certain project scenarios will establish essentially the equivalent of 



drought conditions, and their associated lower flows, in the Delta by removing significant flow 



of the Sacramento River during ecologically critical periods (summer and early fall) for algal 



bloom formation. (DWR-515 and DWR 5 errata, Pg 25-6). Moreover, because of the current 



drought conditions, spring is now an important period for bloom formation. (SJC-048, Glibert et 



al. 2014) 



From the limited summary flow data provided in these two sources, it appears that the 



flows immediately downstream of the intakes would be altered in the following manner, at 



5,000 cfs, 900 cfs would be diverted, leaving 4,100 cfs in the river. At 15,000 cfs, 3,000 cfs 



would be diverted, leaving 12,000 cfs in the river. At 22,000 cfs, 9,000 cfs would be diverted, 



leaving 13,000 cfs in the river. These flow rules result in a flow reduction of 18% to 41%. Under 



these rules, the flow would for the vast majority of the time would be constrained from 4,100 



cfs to 13,000 cfs, removing most of the flow variability (except in flood) and regulating the flow. 



These flows are directly equivalent to the range of flows at Freeport during critically dry 



year (mean 9,345 cfs 1922) to a dry year (mean 16,003 cfs 1989). (SJC-049, ICF 2016, Pg. 2-



3).  In plain language, the project rules create a drought equivalent condition on the 



Sacramento River. Notwithstanding those rules, the scenarios that were provided as illustration 



of the project modeling analysis for 1978, which was also classified as a dry year, is modeled 



with a flow in the river of 14,000 cfs, and a 6,000 cfs diversion, leaving 8,000 cfs in the river 



with a 43% flow reduction. The same modeling shows that even in an above normal year 



(1993), at a flow of 11,000 cfs, 8,000 cfs is diverted, leaving 3,000 cfs in the river, a reduction 



of 73% (DWR 5 errata, Pg 25-6). These rules and their associated modeling illustrate that the 



project will reduce flows to the same as occur in critically dry and dry years. The ecological 
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effects will be the same as what occurs in equivalent drought periods, but, potentially, even 



worse, since the frequency of these periods is likely to increase in comparison to recent 



history. 



The project’s impacts associated with, and related to, algae in general and 



cyanobacteria specifically, leading to the formation of concentrations of these organisms 



(blooms [mats or scum]), include: lower flows compared to the same period in the Sacramento 



River below the intakes, with the resulting lower dilution potential, reduced assimilative 



capacity, and longer residence times, amplification of the flow split from Delta Cross-channel 



(lowering flows further in the Sacramento River sloughs and Cache Slough complex), and 



increased temperatures.   



The project operational control of flows, and the removal of flow within the North Delta is 



not the only project operation that can induce or maintain HABs. The project analysis includes 



a brief and non-specific analysis for potential impacts associated with riparian and tidal habitat 



creation, providing locally increased nutrients.  (DWR-3; RDEIR, App. A, p. 28-16 



(Environmental Justice).)  Where there is any project analysis regarding HABs, the project 



impacts are largely ignored, and, instead, what limited analysis exists is solely and incorrectly 



focused on the nutrient data, and their relationship to the blooms of a single species, 



Microcystis aeruginosa. (SCWRB-3 RESIRC 2622 Pg. 14-20) 



The degree of impact on human health and drinking water supplies from the project’s 



impacts on blue-green algae is not adequately assessed or mitigated in the material submitted 



in support of the Petition. The testimony and supporting material submitted in support of the 



Petition all but ignores the project diversion’s relationship to flow, nutrients and their associated 



environmental impacts.  The limited analysis instead looks at a single dimension of algal 



dynamics, nutrient availability and ratio, and states that the data for nutrients are equivocal.  



Juxtaposing the current analysis with the CVP/SWP Contractors’ 2010 comments on 



Sacramento Regional County Sanitation District’s wastewater discharges, the data on algal 



bloom relationships appear to have gone from certain to uncertain when the Tunnels are the 
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source of the impact.  (SJC-050, Alameda, 2010. See also DWR-3, RDEIR/S Section 8.1.3.18 



Microcystis (p. 8-45 lines 15-42 and p. 8-46, lines 1-22))   



II. CYANOBACTERIAL ECOLOGY AND PUBLIC HEALTH THREATS 



Cyanobacteria or blue-green algae are a ‘simple’ form of microscopic photosynthetic 



bacteria that lives in water. While they are simple structurally, Cyanobacteria are widely 



distributed in aquatic and terrestrial environments, globally important primary producers for the 



global nitrogen oxygen and carbon budgets. It is generally accepted that the chloroplasts of 



true algae and plants and are derived from a cyanobacterial ancestor. (SJC-051, Tomitani et 



al. 2006) 



They are typically green, from the chlorophyll, but they also can make a number of 



pigment chemicals, which have different colors. An algal bloom forms when the numbers of 



algal cells increase rapidly to reach concentrations dense enough to be visible. The bloom 



typically looks like a colored cloud in the water and can form very thick layers of scum. Many 



genera of algae form blooms, some are important for the ecology of the system, and not all 



algal blooms are toxic, even if the species can create toxicity. The toxin itself is not visible and 



can exist long after the cell is dead.  As noted, the toxic blooms are called “Harmful Algal 



Blooms” and can be found in many environments from lakes to the ocean.  



As was first documented in the Sacramento-San Joaquin River Delta in 1999, blooms of 



cyanobacteria have spread for miles throughout the Delta during periods of warmer 



temperatures and low flows (SJC-052, Berg and Sutula, 2015).  This threat of increasing algal 



blooms and the formation of algal toxins ‘appears to increase’ as the drought goes on (SJC-



052, Berg and Sutula, 2015).   



Phytoplankton, the entire aquatic microbial ‘plant’ community, have been extensively 



studied in the Delta and elsewhere. An existing transition point or shift in dominance from 



benthic diatoms to phytoplankton has been noted below the I-80 Bridge, as well as the 



Stockton Deep Water Ship Channel. (SJC-053, Kimball, 2011; SJC-054, Brunell, Litton and 



Borglin, 2008; SJC-055, Müller-Solger, Jassby, and Müller, 2002. Pg.1474). These ecological 



shifts on both the Sacramento River and the San Joaquin River, respectively, are associated 
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with a number of physical factors, including strong flows above I-80 and Mossdale, and 



reduced flows and tidal mixing below those locations. These shifts are the discernable point 



where higher flow, dominant riverine processes transition to slower, tidal systems with naturally 



longer residence times, and differing water quality and temperature regimes. Without 



modeling, it is difficult to say if the project will make the upstream transition between the 



benthic diatom and the phytoplankton community more abrupt, or move it upriver, or create 



some new unknown dynamic. In any case, the natural hydrologic conditions would be amplified 



below the new point of diversion, as identified by the project- river stages, and other project 



changes to the environment that will occur, each of which can be more favorable to the 



formation of HABs than the current conditions.  



Within the phytoplankton community, the dynamics between phyla become important in 



terms of which predominate under which conditions. This is why it is difficult to assert a specific 



outcome for a particular environmental change or series of changes without modeling. The 



model identifies under which conditions one or the other phyla predominate. That dynamic 



interaction is quantifiable through a series of correlations to documented HABs, and if 



calibrated iteratively can become a relatively precise, predictive model. 



Cyanobacterial blooms have been extensively studied in the lab, field trials, and even in 



whole lake manipulations in Canada. These experimental studies show that if phytoplankton is 



entrained in the turbulent flow and redistributed vertically over the entire depth, green algae 



and diatoms outcompete (colonial) cyanobacteria due to a higher growth rate and reduced 



sedimentation losses. The advantage of buoyant cyanobacteria to float up to the illuminated 



upper layers is eradicated in a well-mixed system. (SJC-056, Visser, 2015) Lower flows also 



increase blooms because lower flows can reduce water column mixing.  (SJC-052 Berg, 2015)  



Said another way, increased flows can control conditions cyanobacterial blooms both 



mechanically by breaking up the bloom, and also through ecological, competitive controls. 



Cyanobacteria have growth rate increase of 100 to 400 percent every 10 degree C rise 



in temperature.  (SJC-052, Berg and Sutula, 2015, p. 32.)  As with most microorganisms, they 



have a logarithmic response to the appropriate ecological conditions, responding very rapidly 
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to what can appear to be subtle differences in factors such as temperature or sunlight. (See 



Figures 1, 2, and 3 attached hereto) A couple of degrees of increased temperature can lead to 



HABs in just a few days. Higher temperatures also prompt higher levels of toxins.  (SJC-057 



Brutemark, 2015.)  Increased salinity levels (up to 10 parts per trillion) do not significantly harm 



these organisms, as they survive in brackish water.  (SJC-052 Berg, 2015.)  Blooms of 



cyanobacteria also reduce the dissolved oxygen content in a water body, and block sunlight 



needed by other living organisms.  (SJC-052 Berg, 2015.)  For this reason, cyanobacteria’s 



role was investigated as a potential correlate with the pelagic organism decline in the Delta. 



(SJC-058, Lehman, 2005.)   



Cyanobacteria present public health issues because of the potent toxins found in many 



different genera of cyanobacteria cause symptoms in both animals and humans, ranging from 



vomiting, rashes, headaches, and diarrhea to liver failure, and even death.  (SJC-059 Office of 



Environmental Health Hazard Assessment, 2009; SJC-060 U.S. EPA, 2015.)  The International 



Agency for Research on Cancer lists the toxin found in cyanobacteria as possibly carcinogenic 



to humans.  (SJC-061, Cogliano, 2010.)  Similar to mercury and other bioaccumulative toxins, 



cyanobacteria toxins are known to build up in the bodies of fish and shellfish; it also can 



contaminate food crops when present in irrigation water.  (SJC-061, Cogliano, 2010, p. 357-



358.)   



The presence of cyanobacteria toxins, notably microcystins, can shut down drinking 



water supplies.  Nationally, there have been “do not drink or boil” advisory for their water when 



a cyanobacterial bloom near Toledo’s drinking water intake on Lake Erie caused microcystin to 



spike in samples in 2014.  (SJC-060, U.S. EPA, 2015, p. 14.)   



The “Do not boil” advisory is an important consideration, because (as distinct from 



responses to many other dangerous bacterial species, such as fecal coliforms) boiling 



microcystin contaminated water will not render the contaminant harmless. A species related to 



the cyanobacteria that contaminated Ohio drinking water has been detected in the Delta, 



Microcystis aeruginosa. (SJC-045 Kurobe, 2013.) Traditional methods of killing algae, such as 



algaecide, can actually increase the presence of the cyanobacteria toxin, which releases upon 
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the death of the organism.  (SJC-060, U.S. EPA, 2015, p. 41.)  Conventional water treatment 



systems do not remove the toxins; therefore, U.S. EPA recommends that drinking water 



systems affected by a cyanobacteria bloom change the location of their intakes, purchase well 



water from a neighbor, or add expensive additional treatments such as reverse osmosis.  



(SJC-060, U.S. EPA, 2015, pp. 41-43.)   



III.  HARMFUL ALGAL BLOOMS IN THE DELTA, CURRENTLY 



As described, the current drought conditions provide context for observing the impacts 



of the project; these are the effects of reduced freshwater flows from the Sacramento River, 



leading to resulting increased residence times and localized increased water temperatures. 



These are the conditions that lead to HAB formation in the Delta. (SJC-058, Lehman, 2005.) 



The serious and increasing incidence of HABs in San Joaquin County, and State and 



local government’s awareness of, and efforts to respond to the hazards HABs pose in San 



Joaquin County are amply illustrated in the Testimony of Linda Turkatte, submitted 



concurrently herewith.  (See Exh. SJC-002.) 



Even Sacramento had a recent (October 5, 2015) death of a dog in the Sacramento 



River at a public beach directly attributed to cyanobacteria.2  Per the Sacramento Bee article, 



the Sacramento County environmental health division chief said he expects more blue-green 



algae events if the state’s four-year drought continues:  “That’s because droughts create more 



pockets of slow-moving warm water in rivers, a situation that triggers more algal blooms.”  The 



identical conditions will be created or exacerbated by the proposed project. 



The testimony and other material submitted in support of the Petition fails to consider 



the readily-available literature provided by the CalEPA’s Office of Environmental Health 



Hazard Assessment (“OEEHA”),  which documents these issues, which directly relate back to 



the defined beneficial uses, in great detail:  



Many cyanobacteria species produce a group of toxins known as microcystins, 



some of which are toxic;  



                                                 
2
  http://www.sacbee.com/news/local/environment/article38250372.html  
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Upon ingestion, toxic microcystins are actively absorbed by fish, birds and 



mammals;  



People swimming, waterskiing, or boating in contaminated water can be exposed 



to microcytins;  



Microcystins may also accumulate in fish that are caught and eaten by people;  



Finally, pets and livestock have died after drinking water contaminated with 



microcystins.3  



Moreover:   



Microcystins are toxic to fish at concentrations as low as a few micrograms per 



liter (µg/L) or possibly even fractional µg/L.  Finally, Blooms of cyanobacterial 



species that produce microcystins and/or anatoxin-a have coincided with the 



deaths of ducks, gulls, songbirds, pheasants and hawks, as well as several other 



bird species.  The severity of such bird kills have ranged from a few individuals to 



several thousand birds per incident. 



(Ibid.) 



The OEEHA report identifies that it is not just one genus, Microcystis, but several, that 



create the toxins.  People, agricultural and domestic animals, birds and fish are at direct and 



acute risk.  The risk to fish is exceptionally high.  And, the report further explains that 



conditions that are not classically considered favorable for bloom formation can still lead to 



toxicity sufficient to kill even mammals.   



The project will cause changes to water operations and creation of project-required tidal 



and floodplain restoration areas that change water residence times within Delta channels, and 



increases in Delta water temperatures.  “The data do not represent the length of time that 



water in the various subregions spends in the Delta in total, but do provide a useful parameter 



with which to compare generally how long algae would have to grow in the various subregions 



of the Delta.”  (DWR-3, RDEIR/S, Section 8.3.1.7, p. 8-82, p. 31-43.)   



                                                 
3
  http://oehha.ca.gov/ecotox/documents/Microcystin031209.pdf  
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In the RDEIR/S, much is made regarding Redfield ratios associated with historic nutrient 



levels, but there is no evidence provided that nutrients are limiting, indeed research 



demonstrates the opposite is likely, the nutrients are at more than sufficient levels for algal 



blooms and one or more factors, namely light deficiency and velocity-induced mixing are 



controlling near the proposed intakes. (SJC-053, Kimball, 2011; SJC-054, Brunell, Litton and 



Borglin, 2008; SJC-055, Jassby, and Müller, 2002.) Water clarity, temperature and nutrients 



that support blue-green algal growth needs and HAB formation in the Delta and its waterways 



are already sufficient to support the toxic blooms since they have already occurred in both 



places. 



IV.  IMPACTS OF THE PROPOSED WATERFIX PROJECT ON CONDITIONS CONDUCIVE 



TO FORMATION OF HARMFUL ALGAL BLOOMS. 



Based on the flow description and operational rules provided in SWRCB-3, and the 



failure to present any scientific supporting information to the contrary, the proposed changes in 



the point of diversion will have obvious consequences for water quality, quantity and more 



subtle, yet equally profound effects on the ecology of the Delta. Because the Delta and its 



tributaries and sloughs are subject to significant tidal influence from the Pacific Ocean and 



through the San Francisco Bay, they are also subject to multiple physical processes and thus 



ecological processes ranging from river-like to lake-like (fluvial to lacustrine), twice a day. This 



hydrologic condition of tides slowing the rate of downstream transport, is exacerbated by the 



Project’s removal of significant fractions of flow, which change the hydraulic head of the river 



(advection) and increase the residence time downstream of the intakes, and within each of 



those proximate sloughs. Some of these potential project impacts have already been identified 



by federal scientists: 



“Uncertainty about New Facilities and Habitats Decades of hydrodynamics monitoring, 



modeling, and special studies indicate that restoration or changes in water conveyance 



in one area can substantially affect basic hydro-dynamic processes and transport in 



others. Many changes are proposed for the Sacramento–San Joaquin River Delta to 



meet the State’s goals of “providing a more reliable water supply for California and 
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protecting, restoring, and enhancing the delta ecosystem” (Delta Stewardship Council, 



2013). Documenting how these changes affect flows in the delta is important. The 



proposed flooding of Sherman Island, for example, could affect hydrodynamics and 



transport processes, including salinity intrusion, throughout the delta. Withdrawing water 



from the system into an isolated water-conveyance facility, such as the currently 



proposed twin tunnels, would also alter transport throughout the delta. If built, net flows 



throughout the north and western Sacramento–San Joaquin River Delta would be 



proportionately reduced by the amount withdrawn into the conveyance facility, 



increasing the influence of the tides throughout the delta. If the conveyance facility is 



built, the north-to-south draw of water across the delta that has existed for decades 



would likely be reduced as a result of compensatory reductions in pumping from the 



south delta, creating much longer average residence times. Longer residence times are 



associated with higher rates of algal growth, which could fuel eutrophication in some 



regions, including increased blooms of nuisance algae, such as Microcystis, which is 



toxic to humans and other organisms (Lehman and others, 2013). In the coming 



decades, the flow-station network can provide data that address uncertainty concerning 



the location of proposed water-conveyance facilities and that, after they are built, 



document the effects of these new water-conveyance facilities, management actions, 



and habitat-restoration efforts.” 



(SJC-063, USGS Fact Sheet 2015-3061. 2016)   



Yet, despite what seem obvious to ecologists, aquatic chemists, and geomorphologists, 



the project documentation submitted by Petitioners fails to take the aquatic environmental 



changes created by the proposed project and their likely consequences into account.  



For example, the conditions in the Sacramento River created by the proposed project 



operations are the very same conditions -- reduced flow, longer retention times, and likely 



localized higher temperatures -- identified in the basic ecology discussion provided above 



known to promote cyanobacterial blooms. Furthermore, flow reduction also directly affects 



velocity, which maintains particles in suspension, leading to “drop out” of sediment, and this 
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loss of sediment related turbidity, which is further compounded by the project’s removal of 



sediment at the intakes, and flow reversals. (SJC-054, Brunell, Litton, and Borglin, 2008, Pg.2-



3, 12)  



The significant reduction of sediment, thus influencing turbidity, results in greater 



sunlight penetration of the water column. This light is likely to support phytoplankton, which get 



their energy from sunlight, and is understood to be one of the key controlling factors for HAB 



formation in the Delta. 



Potential Impacts of Climate Change on HABs in the Delta  



The drought has demonstrated the link between lower flows and HAB formation within 



the Delta. This is not unexpected, as science has well identified that under appropriate nutrient 



conditions, lower flows and longer retention time are directly associated with HAB formation.  



The uncertainties that climate change can create does not necessarily mean that 



climate change by itself will induce more HABs. For example, increased precipitation and 



greater flushing flows could occur under scenarios for the Delta. (SJC-064, Cloern et al. 2014) 



Increased temperature is of course a driver, but significant improvements in water quality 



through nutrient control have been and continue to be implemented by the SWRCB and the 



CVRWQCB. These controls if done strategically may countervail the HAB temperature 



response to some degree.  



Given the wide range of uncertainty regarding the ultimate climate change trajectory, 



and the temporal difference between when the project is proposed and the more significant 



impacts of that change in the Delta, the project should use or develop a model for HABs and 



their formation processes in the Delta, and then provide model support to demonstrate how it 



will not induce HABs through its operations over the next 20 years. 



The project’s operational effects of locally increasing water temperature, reducing flows 



into the Delta to levels similar to known conditions that create HAB formations in the Delta from 



the Sacramento River would worsen the HABs problems in the Delta. Moreover, project 



induced increased dominance of cyanobacterial blooms can significantly disrupt the aquatic 
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food chain (zooplankton) reducing both diversity and food quality of these resources for fish 



and piscivorous wildlife. (SJC-065, Reichwaldt, Song, and Ghadouani, 2013.)  



In any case, the Petitioners are obligated to demonstrate scientifically why the project would 



not induce or sustain these HABs, and to describe the effects of these induced HABs on the 



beneficial uses of water for both short-term impacts and potential climate change scenarios. 



Petitioners case in chief fails to do so, and indicates that water uses will in fact be injured by 



HABs should the Petition be granted. 



IV.  CONCLUSION 



The project has direct impacts on flows by removing significant portions of Sacramento 



flow, the primary freshwater source of the Delta. The combined project operations associated 



with this diversion also directly manipulates the source waters through dam releases, and 



controls the remaining (bypass) flows within the Delta through operation of the Delta Cross 



Channel, which directs the flows to the east; and, then through operations of the South Delta 



pumps, which control regional circulation.  The new intakes will also remove sediment, which 



allows for more light to enter the water column and exacerbates algal growth.   



As most Delta agriculture, and many municipalities are reliant on pumping directly from 



rivers and sloughs, HABs and their toxic microcystins can lead to many problems ranging from 



illness to mortality as a result of direct and indirect environmental conditions exacerbated or 



created by the project both in the near-term and cumulatively.  Removing significant fractions 



of the flow of the Sacramento River and concentrating that effect in a river corridor profoundly 



changes the downstream channel flow (velocity).  The flow-related dilution and water column 



mixing, as well as the induction of flow reversals which serve to lengthen residence time, are 



further exacerbating conditions that lead to HAB formation and maintenance.  These project-



caused ecological conditions can amplify natural conditions that are suitable for HABs and 



create the tipping point for bloom expression.   



The Petition fails to demonstrate how the project will protect beneficial uses, or protect  
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legal users of the water from HABs created or made more made more likely to occur across a 



variety of water years by the project. 
 



Executed on the 1st Day of September 
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Figure 1. Chaetoceros Cell Counts at Varying Light Levels 
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Figure 2. Chlorella Growth Rate at Varying Nutrient Ratios 
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Figure 3. 
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A B S T R A C T



Climate change is transforming aquatic ecosystems. Coastal waters have experienced progressive warming,
acidification, and deoxygenation that will intensify this century. At the same time, there is a scientific consensus
that the public health, recreation, tourism, fishery, aquaculture, and ecosystem impacts from harmful algal
blooms (HABs) have all increased over the past several decades. The extent to which climate change is in-
tensifying these HABs is not fully clear, but there has been a wealth of research on this topic this century alone.
Indeed, the United Nations' Intergovernmental Panel on Climate Change's (IPCC) Special Report on the Ocean
and Cryosphere in a Changing Climate (SROCC) approved in September 2019 was the first IPCC report to
directly link HABs to climate change. In the Summary for Policy Makers, the report made the following de-
clarations with “high confidence”:



• Harmful algal blooms display range expansion and increased frequency in coastal areas since the 1980s in
response to both climatic and non-climatic drivers such as increased riverine nutrients run-off.



• The observed trends in harmful algal blooms are attributed partly to the effects of ocean warming, marine
heatwaves, oxygen loss, eutrophication and pollution.



• Harmful algal blooms have had negative impacts on food security, tourism, local economy, and human
health.
In addition, the report specifically outlines a series of linkages between heat waves and HABs. These state-



ments about HABs and climate change and the high levels of confidence ascribed to them provides clear evidence
that the field of HABs and climate change has matured and has, perhaps, reached a first plateau of certainty.
While there are well-documented global trends in HABs being promoted by human activity, including climate
change, individual events are driven by local, regional, and global drivers, making it critical to carefully evaluate
the conditions and responses at appropriate scales. It is within this context that the first Special Issue on Climate
Change and Harmful Algal Blooms is published in Harmful Algae.



When considering HABs and climate change, warming has received
the greatest amount of attention in the scientific literature. A requisite
for warmer temperatures intensifying a HAB in a given location is the
existence of temperatures below those supporting maximal growth.
There are many instances where this precise scenario has already oc-
curred, with HABs intensifying as waters have warmed closer to tem-
peratures that yield maximal growth (Moore et al., 2009; Gobler et al.,
2017; Anderson et al., 2012). There are also locales where this is pre-
dicted to occur in the future (Glibert et al., 2014). Freshwater HABs
caused by cyanobacterial blooms seem to be the most obvious examples
of warming induced intensification with several case studies, from
nearly every continent, indicating that the temperatures yielding
maximal growth rates for many cyanobacterial HABs are universally
higher than those of non-harmful eukaryotic algae (Paerl and Huisman,
2008, 2009). In marine systems, warming has been implicated in



intensifying multiple HABs in several mid- and higher latitude regions
(Moore et al., 2009; Gobler et al., 2017; Griffith et al., 2019). Con-
versely, however, these regions with increasing frequencies and in-
tensities of HABs due to progressive warming may be balanced by re-
gions that warm beyond of the optimal range for other HABs (Griffith
et al., 2019). Collectively, this leads to a scenario whereby HABs may be
migrating pole-ward with progressive warming, a hypothesis that has
been affirmed by several case studies within the literature (Gobler et al.,
2017; Griffith et al., 2019; Hallegraeff, 2010).



HABs migrating to new ecosystems, however, may create significant
risk to aquatic ecosystems and the humans who live near them.
Specifically, when HABs emerge in new ecosystems, both the humans
and aquatic life living within that ecosystem are taken by surprise.
Naïve species, that have never been exposed to a given HAB and /or its
harmful effects, may be the first to experience selective pressures and
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thus suffer the greatest population declines (Colin and Dam, 2002;
Bricelj et al., 2005). In parallel, regulatory agencies and medical facil-
ities that have not considered, monitored, and treated a newly arriving
class of HAB-toxin may be taken by surprise as ‘first ever’ events occur,
contaminating seafood, and potentially sickening people.



The root cause of ocean warming is, of course, the accumulation of
CO2 in the atmosphere that comes into equilibrium with, and acidifies,
the surface ocean (Doney et al., 2009). In doing so, the higher avail-
ability of CO2 offers the potential to rebalance the distribution and
abundance of primary producers that rely upon inorganic carbon to
perform photosynthesis (Giordano et al., 2005). While the net effect of
rising CO2 on phytoplankton communities is not fully understood, it has
been hypothesized that since the RUBISCO found in dinoflagellates has
a lower affinity for CO2 than other phytoplankton, dinoflagellates,
which cause the majority of marine HABs, are more likely to benefit
from rising CO2 levels than other classes of algae (Reinfelder, 2011).
While this hypothesis oversimplifies the organizing effects of high CO2



on phytoplankton communities, this theory is supported by a recent
meta-analysis of 26 studied HABs that demonstrated growth rates in-
creased consistently with elevated CO2, while non-harmful algae did
not show this trend (Brandenburg et al., 2019).



Regardless of how HABs respond to climate change, scientists that
study HABs and managers and the public are concerned with HABs
because of the harm they cause to aquatic ecosystems and their in-
habitants, including humans. For more than a decade, scientists have
also expressed growing concern regarding the negative effects of cli-
mate change processes on aquatic life (Gruber et al., 2011; Doney et al.,
2012). Temperatures in some ecosystems are expected to reach levels
that cause significant physiological stress to aquatic organisms (Pörtner
et al., 2008). Concurrently, levels of dissolved oxygen in the ocean have
been declining since the mid-twentieth century, and this trend is ex-
pected to continue through this century as warmer waters will hold less
dissolved oxygen (Breitburg et al., 2018). Within coastal zones, hun-
dreds of instances of hypoxia have been identified (Breitburg et al.,
2018) and hypoxic zones have been expanding (Keeling et al., 2010).
Ocean acidification is depressing the pH and saturation state of calcium
carbonate in the ocean (Doney et al., 2009), with predicted mid-century
levels of acidification representing a threat to the growth and survival
both calcifying and non-calcifying organisms (Gobler and Bauman,
2016). And, this trifecta of threats (warming, acidification, and hy-
poxia) are already manifesting within coastal zones. Coastal heat waves
have become common, bringing temperature anomalies that often ex-
ceed the end-of-century predictions (Frölicher and Laufkötter, 2018).
Emerging research has demonstrated that hypoxic zones are also acid-
ified, as the microbial respiration that drives hypoxia also produces CO2



that acidifies water in the same manner atmospheric CO2 does (Wallace
et al., 2014; Waldbusser and Salisbury, 2014). While each of these
processes are a physiological threat to aquatic life, they often occur in
tandem and the co-occurrence of these stressors commonly leads to
physiological outcomes additively worse than a single stressor and in
some cases, synergistically worse (Depasquale et al., 2015; Stevens and
Gobler, 2018; Tomasetti et al., 2018). These occurrences are typically
rooted in organismal physiology as stressors may frequently act on si-
milar or the same biochemical pathway (Pörtner and Farrell, 2008).



While the co-occurrence of climate change stressors and their phy-
siological impacts have been well-studied during the past decade, what
has been lacking has been a consideration of how the co-occurrence of
one or more climate change stressors with HABs might affect aquatic
life. There is, however, an abundance of evidence that HABs and these
climate change stressors frequently co-occur in coastal zones, which are
often considered harbingers of future ocean conditions. For example,
many HABs, especially those in freshwater bodies, occur during peak
summer temperatures that may already be stressful to aquatic life
(Pörtner and Farrell, 2008; Doney et al., 2012). The extreme levels of
biomass generated by many ecosystem disruptive HABs (Sunda et al.,
2006) can also create high levels of organic matter which, when



respired, promotes hypoxia and acidification (Wallace et al., 2014).
While climate change research has typically linked warming, low



oxygen, and acidification, it has typically not invoked HABs as an ad-
ditional stressor to consider. Given the frequent co-occurrence of HABs
and climate change co-stressors, and the ability of climate change to
intensity HABs, it seems appropriate that HABs be considered a climate
change co-stressor. Climate change may act to make HABs become
more frequent and intense in some, but not all, coastal ecosystems
(IPCC, 2019; Ho et al., 2019). Regardless of how the intensity of HABs
change, the certainty of ecosystems becoming warmer, lower in oxygen,
and more acidified while HABs and/or their toxins are present creates a
scenario that is a more serious physiological threat to aquatic life than
the climate change stressors alone. Surprisingly, there is an extreme
scarcity of data to understand the nature of this threat, despite the
certitude that the co-occurrence of HABs and climate change stressors
will become more common in the future.



While there is a wealth of uncertainty regarding HABs and climate
change, there is one key certainty: Future HABs will occur in an an-
thropogenically-altered ocean and, therefore, future occurrence and
impacts will differ from what we know today. It is in consideration of
all these topics that this Special Issue of Harmful Algae, Climate change
and harmful algal blooms: Insights and Perspective, was compiled. The
Special Issue consists of a dozen articles that consider how specific
types of HABs (benthic, pelagic, freshwater, cyst-forming) may respond
to climate change as well as how specific climate change processes
(acidification) and other concurrent processes (eutrophication) may
alter the dynamics of HABs. The Special Issue considers approaches that
will be important for studying the effects of climate change on HABs
(molecular tools, modeling) and how climate change may act and in-
teract to change the effects of HABs on food webs (aquaculture, fish-
eries).



Several papers of this special issue focus on major groups of HABs.
For example, Trainer et al. (2020) focus on climate change effects on
pelagic HABs and do so by specifically focusing on three of the largest
and most significant HAB events this century: the new occurrence and
spread of Alexandrium catenella blooms across south-eastern Australia,
the 2015 Pseudo-nitzschia bloom that spanned more than 30 degrees of
latitude from Alaska to Mexico, and the 2016 “Godzilla red tide” of A.
catenella and Pseudochattonella verruculosa in Chile that caused nearly
$1B USD in fisheries losses. The authors specifically explore the role of
temperature trends and anomalies as well as coupled ocean-atmo-
spheric forcing in the occurrence of each of these events. Tester et al.
(2020) explore how changing climate will alter and impact the occur-
rence of benthic HABs formed by dinoflagellates in the genus Gam-
bierdiscus and Ostreopsis, and specifically outline how temperature
changes may permit an intensification of these events within some re-
gions as well as a spread of these events pole-ward and into deeper
waters.



Freshwater HABs caused by toxic cyanobacteria (cyanoHABs) pro-
vide some of the clearest examples of HABs promoted by climate
change and anthropogenic forcing (Paerl and Huisman, 2008, 2009).
Beyond intensifying HABs, in this issue, Olofsson et al. (2020) de-
monstrate how four decades of climate change processes has differen-
tially altered the relative abundance of different cyanoHAB genera in
the Baltic Sea. Burford et al. (2020) emphasize the many knowledge
gaps that exist regarding cyanoHABs and climate change, highlighting
the frequent mis-match between the individual studies of cyanoHABs
and complexity and time-scale of climate change processes. Beyond
providing a comprehensive review of the science of climate change and
cyanoHABs, Burford et al. (2020) also highlight future research needed
to facilitate better prediction and management of future cyanoHABs.



A final group of HABs considered in this special issue are those
caused by cyst-forming dinoflagellates with an emphasis on A. catenella.
Dormancy and excystment of dinoflagellate cysts is strongly controlled
by temperature (Fischer et al., 2018). In this issue, Brosnahan et al.
(2020) consider how current and future annual cycles in temperature
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may influence the dynamics of dinoflagellate HABs and demonstrate
how, as warming moves the favorable habitats for A. catenella pole-
ward, it may also allow shallow, inshore habitats to retain resting cysts
longer than deep offshore ones, promoting HAB impacts that are more
localized and commence earlier each year in these regions.



As emphasized earlier in this preface, one of the great complexities
of climate change is the vast number of processes that are changing
concurrently. One of these processes is eutrophication. While anthro-
pogenic changes to nutrient loads can intensify HABs (Heisler et al.,
2008), climate change processes such as altered patterns of precipita-
tion can independently intensify nutrient loading rates (Sinha et al.,
2017) and, in turn, affect HABs. Glibert (2020) examines how climate
change in unison with changes to coastal nutrient loading, stoichio-
metry, and forms might alter the occurrence of HABs. The manuscript
demonstrates that concurrent climate and nutrient changes are likely to
favor mixotrophic algae over diatoms and concludes that, absent a
control on nitrogen loading, more HABs will occur in future oceans.
Raven et al. (2020) focus on how rising CO2 levels might be expected to
impact HABs. The paper highlights the interaction between atmo-
spheric and local forcing of CO2 that can result in systems being acid-
ified, basified, or both over an annual cycle or even over a day-night
cycle. The paper also demonstrates that although many HABs appear to
grow more rapidly under high CO2 conditions, the precise response of
individual HABs to such conditions can vary at the species and even
strain level. Beyond the effects of changes in CO2 on HAB photo-
synthesis, the paper highlights how altered pH can alter algal phy-
siology and highlights future directions for research on this topic.



One of the most common themes of the manuscripts presented
within this Special Issue is the need for more studies to better under-
stand how climate change will affect HABs. Wells et al. (2020) present
findings from a symposium on HABs and climate change and emphasize
and review approaches useful for deepening our understanding of HAB-
climate change interactions. They specifically highlight the relative
utility of laboratory and field studies, long-term observational pro-
grams, retrospective studies, as well as linkages with aquaculture and
fisheries to understand the socioeconomic effects of HABs and climate
change. The authors also specifically recommend collaborative, stan-
dardized studies of a small sub-set of HABs to accelerate community
understanding of how they may respond to future climate change.
Hennon and Dyhrman (2020) highlight the utility of genomics, tran-
scriptomics, proteomics and metabolomics as tools to provide new in-
sight into HABs experiencing climate change. The authors highlight
how ‘omics data sets may be used to predict the responses of HABs to
climate change and provide examples of how ‘omics datasets can be
incorporated into predictive numerical models to improve such pre-
dictions.



A final approach used to understand HAB responses to climate
change is described by Ralston and Moore (2020) who explore the
utility of models. The authors compare the relative strengths and
weaknesses of statistical and process-based models and emphasize ap-
proaches needed to improve the modeling of HAB responses to climate
change including the use of ensemble approaches, scenario planning,
and down-scaling of global climate models to coastal zones where HABs
commonly occur. Finally, the authors evaluate HAB models with long-
term observations and make suggestions for how the research com-
munity might move forward in developing more robust models to
project climate change impacts on HABs and to assess long-term trends
associated with climate change.



Lastly, Griffith and Gobler (2020) explore how warming, acidifica-
tion, deoxygenation, and HABs may act and interact to impact aquatic
organisms, both today and in the future. The paper demonstrates that
while studies of the effects of HABs or individual climate change
stressors on aquatic life have been relatively common, studies assessing
their combined impacts have been exceedingly rare (n∼10). Those
doing so have often reported strong species- and strain-specific inter-
actions between HABs and climate change co-stressors, yielding



outcomes for aquatic organisms that could not have been predicted
based on investigations of these factors individually. The paper pro-
vides an ecological and physiological framework for considering HABs
as a climate change co-stressor and considers the consequences of their
combined occurrence for coastal animals.



This Special Issue on Harmful Algal Blooms and Climate Change is,
of course, not the first nor final word on this topic. The collection of
papers presented here do summarize the current state of knowledge on
this subject and, more importantly, provide direction for future ap-
proaches to better understand how climate change will affect HABs and,
in turn, effect coastal communities. The substantial effects of climate-
driven changes on coastal ecosystems, including the intensification of
HABs, are becoming increasing clear. Advances in the understanding
and prediction of HABs in a changing world will be needed to formulate
plans that minimize their impacts on coastal ecosystems, animals, and
human communities.



This special issue was made possible with on-going support from the
SCOR and IOC/UNESCO Global Harmful Algal Blooms (GlobalHAB)
Program. GlobalHAB is an international scientific program on harmful
algal blooms (HABs). It is aimed at fostering and promoting co-opera-
tive research directed toward improving the understanding and pre-
diction of HAB events and providing scientific knowledge to manage
and mitigate their impacts against the background of global changes in
climate and increased anthropogenic pressures on aquatic ecosystems.
Climate change is one of the major topics being investigated and sup-
ported by GlobalHAB and this special issue contributes to the im-
plementation of the program.
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A B S T R A C T



This review assesses harmful algal bloom (HAB) modeling in the context of climate change, examining modeling
methodologies that are currently being used, approaches for representing climate processes, and time scales of
HAB model projections. Statistical models are most commonly used for near-term HAB forecasting and resource
management, but statistical models are not well suited for longer-term projections as forcing conditions diverge
from past observations. Process-based models are more complex, difficult to parameterize, and require extensive
calibration, but can mechanistically project HAB response under changing forcing conditions. Nevertheless,
process-based models remain prone to failure if key processes emerge with climate change that were not
identified in model development based on historical observations. We review recent studies on modeling HABs
and their response to climate change, and the various statistical and process-based approaches used to link global
climate model projections and potential HAB response. We also make several recommendations for how the field
can move forward: 1) use process-based models to explicitly represent key physical and biological factors in HAB
development, including evaluating HAB response to climate change in the context of the broader ecosystem; 2)
quantify and convey model uncertainty using ensemble approaches and scenario planning; 3) use robust ap-
proaches to downscale global climate model results to the coastal regions that are most impacted by HABs; and
4) evaluate HAB models with long-term observations, which are critical for assessing long-term trends associated
with climate change and far too limited in extent.



1. Motivation and background



Climate change is expected to affect the frequency, magnitude,
biogeography, phenology, and toxicity of harmful algal blooms (HABs)
(Moore et al., 2008; Hallegraeff, 2010; Anderson et al., 2015; Wells
et al., 2015). Projecting likely responses of HABs to climate change is
critical for informing the development of societal response strategies to
mitigate their impacts and requires development and application of
various types of models. Models used to project HAB response range
from simple conceptual exercises to complex, highly resolved dyna-
mical systems (Anderson et al., 2015). Regardless of model complexity,
their efficacy depends on how well fundamental physical, biological,
and biogeochemical processes are represented, as well as the ability to
prescribe accurate initial conditions (i.e., model starting conditions)
and model forcing at boundaries (i.e., time series of external variables
essential to run the model). The challenges associated with representing
physical and biological processes important for HAB development and
prescribing accurate forcing vary greatly by region, HAB species, and
time horizon, and inevitably introduce some level of uncertainty in



model output. HAB scientists have struggled with how to address this
uncertainty, as the complexity and multitude of processes that influence
HAB response can be overwhelming (e.g., Wells et al., 2015). This
difficult conundrum of anticipating climate change effects but strug-
gling with how to evaluate potential HAB response has been described
as a “formidable predictive challenge” (Hallegraeff, 2010), and has
inhibited the development of actionable projections to increase resi-
lience to future HABs.



The term “harmful algal bloom” applies to a diverse subset of algae
that cause a variety of negative impacts when they bloom, including
human illness from eating contaminated food, drinking contaminated
water, or breathing harmful aerosols, fish kills, and environmental
degradation due to high biomass (Erdner et al., 2008). Major types of
HABs include toxin-producing pelagic diatoms (e.g., Pseudo-nitzchia),
dinoflagellates (e.g., Alexandrium, Pyrodinium, Gymnodinium, Dino-
physis, Karenia), and cyanobacteria (e.g., Microcystis, Nodularia); toxin-
producing benthic dinoflagellates (e.g., Gambierdiscus); fish-killing ra-
phidophytes (e.g., Heterosigma); and high-biomass events (e.g., Phaeo-
cystis, Ulva). Consistent with this diversity in HAB organisms, the
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expected HAB response to climate change is also diverse. The sensitivity
and even the sign of the response of HABs to climate change may vary
depending on the organism and the setting. For example, increased
temperature may increase growth rates of organisms that are currently
at the poleward limit of their thermal habitat at a particular location,
but may also result in some locations becoming too hot to support
growth (e.g., Kibler et al., 2015).



A number of in-depth reviews of climate change impacts on HABs
identify a range of potential responses to environmental factors in-
cluding warming temperature, increased stratification, altered nutrient
availability and composition, light intensity, and ocean acidity (Moore
et al., 2008; Hallegraeff, 2010; Anderson et al., 2015; Wells et al.,
2015). HAB response may also depend on how climate change will
affect zooplankton grazers or microbial pathogens that limit their
growth, which is particularly difficult to characterize since grazer ac-
tivity may also respond to the same changes in environmental factors
that determine HAB response and are also likely to be regionally spe-
cific (Wells et al., 2015). Many of the projected responses of HABs to
changing environmental factors rely primarily on theory or laboratory
studies that isolate particular organisms or processes. The derived rates
and responses from these culture studies do not always correspond with
those observed in the field, potentially reflecting variation among iso-
lates, effects of competition, and/or interactions among factors that
occur in the environment (Fu et al., 2012; Wells et al., 2015). Conse-
quently, these interactions are typically not well parameterized in HAB
models, if they are included at all. This may lead to greater uncertainty
in model projections if interactions emerge or become more important
to HAB formation in the future as a result of changing climate condi-
tions.



Directly linking changes in observed HAB distribution, frequency, or
intensity to shifts in climatic forcing remains difficult (Moore et al.,
2008; Wells et al., 2015), but examples are emerging as time series of
observations accumulate. Identifying HAB responses (or lack thereof) to
anomalous climate events or natural climate cycles provide the best
opportunities for formulating hypotheses as to how HABs might re-
spond to climate change (Trainer et al., 2019 this special issue). For
example, anomalously warm water associated with the 2014-16
northeast Pacific marine heatwave was associated with an intense,
widespread Pseudo-nitzschia bloom along the U.S. West Coast beginning
in spring 2015 that may have been fueled by the combination of higher
growth rates at warmer temperatures and nutrients supplied by up-
welling (McCabe et al., 2016). Increased closures of shellfish harvesting
due to domoic acid from Pseudo-nitzschia and saxotoxin from Alexan-
drium were linked with anomalously warm sea surface temperatures off
the coast of Oregon during a positive phase of the Pacific Decadal Os-
cillation (PDO) and strong El Niño event (McKibben et al., 2015). In the
Rias Baixas along the Northwest Iberian Peninsula, a decrease in up-
welling intensity over the past 40 years was linked to increased time
scales for flushing, which corresponded with increased Dinophysis oc-
currence and shellfish harvest closures (Álvarez-Salgado et al., 2008).
The frequency and magnitude of Pseudo-nitzschia blooms off the coast of
Southern California was linked to the PDO and more directly with the
North Pacific Gyre Oscillation (NPGO), but the correlations were weak
and exact mechanisms unclear (Sekula-Wood et al., 2011). Long time
series also reveal systems that are not responsive to climate regimes.
For example, warm water anomalies in Puget Sound (Washington State)
generated during El Niño winters do not persist into the seasonal
window (summer and fall) when blooms of the dinoflagellate Alexan-
drium typically occur. Because of this mismatch in timing, no robust
relationship exists between levels of paralytic shellfish toxins in Puget
Sound shellfish and an index of the El Niño-Southern Oscillation
(ENSO) (Moore et al., 2010). The use of models prognostically to re-
present mechanistic links between climate and HABs enables some
hypotheses of HAB response to future climate change to be tested and
remains a research priority.



Most models used to project HAB response at climate time scales



(i.e., decades to a century) were initially developed and applied over
shorter time scales (i.e., several days to a season) to provide hindcasts
or forecasts of present conditions. Other reviews have richly detailed
the current state of HAB modeling over shorter time scales (Glibert
et al., 2010; McGillicuddy, 2010; Flynn and McGillicuddy, 2018;
Franks, 2018), so modeling applications of present conditions will be
addressed here only in the context of how such models might be applied
to understand future conditions. As a simplification, most HAB models
can be characterized as being primarily statistical or process-based. Sta-
tistical models are developed from relationships between input and
response variables in observations. While they have proven effective for
hindcasts and near-term forecasts, the statistical relationships become
less predictable as forcing conditions shift outside the range of past
observations (Flynn and McGillicuddy, 2018). Process-based models
may be more robust for projecting HAB response under novel en-
vironmental conditions, but this assumes that the dominant processes
remain unchanged under a different set of forcing conditions. Ad-
ditionally, models of response to climate change are dependent on the
ability to predict forcing conditions such as water temperature, wind
strength, or river discharge at spatial and temporal scales relevant to
the processes represented in the HAB model. The uncertainty in the
environmental conditions increases greatly with the time scale of
forecast, in part because of greater uncertainty in the global circulation
models (GCM) at longer time scales but also because the unpredict-
ability of human behavior becomes a greater factor. For example, re-
presenting the source of nutrients that might fuel a bloom or affect
toxicity could depend on resolving shifts in upwelling wind intensity or
hydrologic response to precipitation events from local watersheds, but
changes in land use or direct anthropogenic nutrient inputs may have
even greater effects on regional nutrient concentrations (Glibert et al.,
2010). The paucity of successful HAB models at even interannual time
scales and the uncertainties in predicting future environmental condi-
tions make extending meaningful projections to climate time scales
challenging.



This review examines the state of HAB modeling in the context of
climate change. We assess the key components of modeling HAB re-
sponse to climate change, starting with an overview of the HAB mod-
eling methodologies currently in use, reviewing studies that have ex-
amined HAB response to climate change, and offering
recommendations on how to move forward by incorporating ap-
proaches used in the broader climate and ecosystem modeling com-
munities. Considerations include the spatial resolution, time horizon,
and forecast accuracy of HAB models developed in the present climate,
representation of future forcing conditions that govern bloom devel-
opment and transport, and an assessment of whether the models de-
veloped and calibrated under present forcing conditions can adequately
represent future response, or if additional factors might emerge to
dominate bloom dynamics.



2. Modeling HABs in the present climate



Most HAB models currently in use for present climate conditions
focus on either hindcasts in process studies or near-term (a few days to
seasonal) forecasts for operational and management uses. These ex-
isting HAB models are the most likely bases for projecting future re-
sponse to climate change. They use a wide range of methodologies, in
part reflecting the diversity of HAB species, the availability of data for
model forcing or calibration, and differences in motivation for model
development. Here we broadly classify HAB models as those that apply
statistical (or empirical) techniques, process-based formulations, or
merge multiple approaches (i.e., hybrid models). The categorizations
are not meant to be rigid. Other key model attributes could instead be
used to distinguish methodologies, such the level of complexity from a
single organism to full ecosystem, the degree of spatial and temporal
resolution, the time scales of simulation (event, seasonal, interannual,
or longer), and whether models are diagnostic hindcasts or prognostic
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forecasts. Nevertheless, we find our categorization of the current
modeling approaches facilitates thinking about how each of the meth-
odologies might be adapted to assess HAB response to climate change.
A brief summary of the modeling studies reviewed here is given in
Table 1, including this categorization, HAB organism, geographic re-
gion, and model type and time scales.



2.1. Statistical models



Statistical models use observations to relate key forcing variables
(e.g., a nutrient concentration, temperature, upwelling wind index, or
time of year) to relevant measures of HABs (e.g., the timing of HAB
events or the abundance, toxicity, and spatial distributions of HAB
species). A wide range of forcing variables are typically considered
during model development, some of which may be interrelated (e.g.,
temperature and time of year, salinity and river discharge). While the
choice of forcing variables is often guided by our understanding (the-
oretical or empirical) of the underlying physical and biological pro-
cesses, statistical models do not attempt to represent those processes
directly, only the cumulative effects of them. Statistical models require
extensive observations to develop robust relationships between forcing
variables and HAB response. As such, some of the most compelling
examples come from regions with long records of HAB monitoring and
investigation. Examples include Pseudo-nitzschia and Dinophysis blooms
off the Iberian Peninsula and Ireland (Raine et al., 2010; Cusack et al.,
2015; Díaz et al., 2016), Pseudo-nitzschia off the U.S. West Coast
(Anderson et al., 2009; Lane et al., 2009), Alexandrium in Puget Sound
and the U.S. Northeast (Moore et al., 2009; Ralston et al., 2014), Kar-
enia in the Gulf of Mexico (Stumpf et al., 2009), and multiple HABs on
the Northwest European Shelf and in Chesapeake Bay (Anderson et al.,
2010; Brown et al., 2013). Statistical models are typically used in
hindcasting, but may provide nowcasts if real-time observations of
forcing variables are available or limited forecasts if lags are built in to
the model. Alternatively, output from operational physical models can
be used in place of observations to provide input for statistical models,
enabling near-term forecasts of HABs. A wide variety of statistical ap-
proaches have been used to model HABs in the present climate, ranging
from simple linear regressions to more complex analyses using artificial
neural networks, fuzzy logic, or Bayesian inference. Here, we highlight
a few approaches that have been used to predict the timing and dis-
tribution of HABs.



Statistical analysis of observational data sets that record HAB re-
sponse to changes in environmental forcing at climate-relevant time
scales can be informative for identifying forcing variables that are cli-
mate sensitive. Past performance is no guarantee of future results, but
multi-decadal observations provide evidence at time scales relevant to
climate change of HAB variation with forcing conditions. For example,
in Puget Sound (Washington State), optimal conditions for Alexandrium
catenella blooms – warm air and water temperatures in combination
with low river discharge and wind speed – have become more common
over the past 30 years, as have the frequency and duration of toxic
blooms (Moore et al., 2009). In many cases, identification of a “window
of opportunity” with increased risk for bloom development and toxin
accumulation, and potential alterations to that window of opportunity
with climate change, is a primary goal of HAB modeling rather than
representing specific events or the phytoplankton community. Another
example is a study of a 30-year record of Dinophysis acuta in the rias of
northwest Spain that used a general additive model (GAM) based on
upwelling intensity, thermocline depth, tidal range, and inoculum
strength to predict cell abundances. The analysis did not find evidence
for increasing trends in bloom frequency or intensity, nor clear re-
lationships to long-term climate indices like the North Atlantic Oscil-
lation (NAO) (Díaz et al., 2016). The study did, however, find that an
exceptional bloom in 1989–1990 appeared to be associated with high
positive anomalies in sea surface temperature (SST) and the NAO index.
That analysis did not extend their GAM to climate time scales. To do so



effectively, a GCM would need to represent the combination of up-
welling and solar heating that are ideal for HAB development. These
ideal physical conditions occur relatively briefly and infrequently, and
remain challenging to reproduce in finer scale regional models that
would be needed to adequately represent the blooms (Ruiz-Villarreal
et al., 2016).



Forcing variables that represent dominant physical and biogeo-
chemical processes can serve as the basis for forecasting the timing of
HABs. For example, in southwestern Ireland, stratified, wind-driven
circulation during summer months can bring harmful Dinophysis spp.
from the continental shelf into coastal embayments where they can
cause toxic events (Raine et al., 2010). A simple model based on the 5-
day weather forecast for cross-shore wind and time of year was used to
predict Dinophysis import events and Diarrheic Shellfish Poisoning
(DSP) toxicity, and these model results were used to guide near-term
shellfish resource management. In Monterey Bay (California), a logistic
regression model incorporating multiple forcing factors including time
of year, chlorophyll, silicic acid, water temperature, upwelling index,
river discharge, and nitrate was developed from 8 years of observations
and used to predict the probability of Pseudo-nitzschia blooms (Lane
et al., 2009). Similarly, Pseudo-nitzschia blooms off the coast of Ireland
were linked to upwelling, and a statistical model using a wind index,
water temperature, and recent cell densities helped predict the timing,
but not intensity, of bloom events (Cusack et al., 2015).



Statistical models that spatially resolve forcing variables can pro-
vide information on HAB distribution based on habitat suitability for
the causative organism. For example, a regression model using satellite
ocean color and sea surface temperature (SST) detected 98 % of toxic
Pseudo-nitzschia blooms in Santa Barbara Channel (California) with less
than 30 % false positive cases (Anderson et al., 2009). In Lake Erie,
satellite imagery of Microcystis spp. bloom extent was correlated with
river discharge and nutrient loading, and could be used to generate a
seasonal forecast because of the several month lag between input
variables and bloom response (Stumpf et al., 2012). In northwest Spain,
the presence or absence of Pseudo-nitzschia blooms in several coastal
embayments was linked to location, day of year, temperature, salinity,
upwelling index, and, most importantly, recent bloom occurrence using
a support vector machine, which is a common machine-learning algo-
rithm (González Vilas et al., 2014). In Chesapeake Bay, a Generalized
Linear Model (regression-based approach allowing for both Gaussian
and non-Gaussian distributions) was developed with 22 years of cell
abundance data and used to make hindcast maps of Pseudo-nitzschia
bloom probability based on factors including time of year, temperature,
salinity, nutrients (phosphate, nitrate, silicic acid), river discharge,
dissolved organic carbon, and Secchi depth (Anderson et al., 2010).
Another approach in Chesapeake Bay used output from a physical
model as input for empirical habitat suitability models to make near-
term forecasts of HAB occurrence (Brown et al., 2013). The meth-
odologies (neural network or logistic regression) and input variables
(time of year, temperature, salinity, chlorophyll, nutrients, Secchi
depth, total suspended solids, dissolved oxygen) for the habitat models
varied for the three HAB species (Karlodinium veneficum, Prorocentrum
minimum, and Microcystis aeruginosa) modeled. This approach relied on
both physical model results and extensive HAB observations for de-
velopment of the empirical model.



2.2. Process-based models



Process-based (or mechanistic) models use mathematical equations
to explicitly simulate key physical and biological processes that govern
HABs and HAB outcomes. Their development requires detailed knowl-
edge of critical life history characteristics and the factors that modulate
them as well as transport pathways. As such, they require large amounts
data to represent the many processes in the system and can be limited
by their parameterizations of rates of growth, mortality, mobility, toxin
production, and other key processes that are typically derived from
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simplified laboratory studies of isolated strains. In situations where
observational or laboratory data are limited, process-based models in-
stead may be informed by data on similar organisms or may be limited
to focusing on a subset of processes that are particularly important to
bloom dynamics. Because process-based models are more comprehen-
sive than statistical models, they take more time and effort to develop
and are more computationally expensive to run. Process-based models
can be difficult to constrain given the nonlinearity and intermittency of
HABs, but they are usually more transferable across regions because of
their explicit representation of physical and biological processes.



In systems where transport processes are negligible, models based
only on biological processes have utility. For example, in Nauset
Estuary on Cape Cod (Massachusetts), a small embayment with limited
exchange and long residence times, interannual variability in timing of
A. catenella blooms was reproduced with a simple model based tem-
perature-dependent growth rates (Ralston et al., 2014). In contrast, for
many HABs physical transport provides the dominant control on bloom
distribution. For these cases a common approach is to use velocity fields
from a circulation model to advect particles that are representative of
the HAB. For example, the accumulation of Dinophysis acuminata in the
Bay of Biscay at temperature and salinity gradients associated with
river plumes, and subsequent dispersion of the bloom by winds and
tides, was well represented by passive particle tracking and circulation
model hindcasts (Velo-Suárez et al., 2010). A passive particle tracking
approach was also used in a forecast system for Dinophysis for the rias
(drowned river valleys) of the northwestern Iberian coast (Ruiz-
Villarreal et al., 2016). Particle tracking similar to that used for oil spills
was used for a Microcystis aeruginosa bloom in western Lake Erie by
linking satellite ocean color observations and a hydrodynamic model,
and importantly the study included quantitative skill assessment of the
predictions relative to persistence, or no influence of transport on the
bloom (Wynne et al., 2011).



More commonly, both physical and biological processes play im-
portant roles in HAB development and they cannot be treated in-
dependently. Individual-based models (IBMs), like passive particle
tracking, can be run within a circulation model or offline using model
output to represent advection by currents, but IBMs also can in-
corporate biological processes specific to the organism of interest. For
example, an IBM with growth dependent on temperature, mortality
dependent on shear and population density, and phototaxic vertical
migration was used to hindcast Karenia mikimotoi blooms along coastal
Scotland (Gillibrand et al., 2016). Results showed a strong dependence
on bloom source region and uncertainty in the biological rate para-
meters, making the model less practical for forecasts. In the Gulf of
Mexico, an IBM of Karenia brevis that included vertical migration based
on internal nutrient ratios was used to identify potential source regions
by running simulations backwards in time (Henrichs et al., 2015).



Rather than IBMs, HAB growth, mortality, and redistribution can
also be represented as cell concentrations within circulation or bio-
geochemical models. For example, a model of A. catenella that re-
presents cyst germination, growth dependent on temperature, salinity,
nutrients, and light, and mortality has been used in diagnostic hindcasts
and operational forecasts in the Gulf of Maine (Stock et al., 2005; Li
et al., 2009), and a related model that also imposed diel vertical mi-
gration was used to simulate A. catenella in an estuary (Ralston et al.,
2015). Those models treated the HAB as independent of the broader
plankton community by simulating only the species of interest and
prescribing the nutrient field based on observations rather than having
it evolve dynamically. A more complete ecosystem, biogeochemical,
and circulation model of the northwest European shelf incorporated
multiple phytoplankton, zooplankton, and bacteria functional groups
and benthic-pelagic coupling to simulate high biomass events, pro-
viding predictions after calibration to satellite ocean color (Allen et al.,
2008).



In general, the many biological processes that contribute to HAB
development remain poorly defined and present major sources of



uncertainty in process-based models. Passive particle tracking models
ignore this and IBM or Eulerian-based hindcasts typically calibrate
model parameters within acceptable ranges that optimally correspond
to observed blooms. However, models used to generate forecasts that
have operational utility cannot rely on retrospective calibration, and so
many adopt hybrid approaches that use physical models to predict
transport processes along with empirical models to integrate biological
response. For example, near-term forecasts for Pseudo-nitzschia in
Bantry Bay in southwest Ireland were based on the combination of a
passive particle tracking model to represent cross-shore advection by
upwelling, a circulation model, satellite observations, and in-situ sen-
sors to characterize local water properties, and recent toxicity reports
(Cusack et al., 2016). Similarly, transport of Pseudo-nitzschia from for-
mation regions offshore to the coast depending on upwelling or re-
laxation along the Pacific Northwest coast of the U.S. was simulated
with particle tracking, and the rate of false positives for toxicity events
was reduced by incorporating thresholds for overall phytoplankton
abundance from an ecosystem model (Giddings et al., 2014). A hybrid
approach using satellite SST and ocean color along with particle
tracking was used to explain accumulations of Karenia spp. in the
eastern Gulf of Mexico (Stumpf et al., 2008), although bloom forecasts
are based primarily on satellite data (Stumpf et al., 2009). Satellite
algorithms for bloom identification are important components of many
hybrid systems for early warning, using either overall levels of chlor-
ophyll-a (Stumpf et al., 2008; Cusack et al., 2016) or specific spectral
response like for Microcystis in Lake Erie (Stumpf et al., 2012). The
utility of satellite data in hybrid models depends on the HAB, as for
example in Europe it was found to be useful for early warning of Kar-
enia mikimotoi and Lepidodinium chlorophorum but not Dinophysis
(Maguire et al., 2016).



3. Modeling HABs in a changing climate – what has been done?



Projecting HAB response to climate change involves extending the
simulation period of existing HAB models to decades, centuries, or
potentially paleo time scales for retrospective climate analyses. Data
describing future forcing conditions can be obtained from GCM simu-
lations and used as input variables to HAB models. GCMs forecast ocean
circulation and water properties under future climate scenarios in-
formed by various greenhouse gas concentration trajectories. These
scenarios describe a range of possible futures based on greenhouse gas
emissions, economic development, population growth, and other fac-
tors. The output generated by GCMs quantify changes in physical and
biogeochemical conditions and can be combined with statistical re-
lationships from past observations to project changes in HABs.
Additional model layers to represent climate change effects outside of
the ocean, such as watershed hydrology or land use, can also be in-
tegrated. This offers a relatively simple approach for examining climate
impacts on HABs, but statistical models become increasingly error-
prone when projecting into conditions different from the training data
set (Flynn and McGillicuddy, 2018). This is because the statistical re-
lationships may represent the cumulative effect of multiple processes or
interactions that cannot be extrapolated, and also because thresholds or
tipping points that were not identified or characterized by prior ob-
servations may be exceeded in the projections. Process-based models
are less prone to these potential issues, but they represent only a portion
of the physical and biological complexity due to computational con-
straints and data limitations, and so even process-based models vali-
dated under present conditions may not simulate many of the hy-
pothesized responses to climate change. Here we discuss some of the
approaches for using statistical and process-based HAB models to pro-
ject HAB response to climate change. The different approaches vary in
complexity in terms of how many forcing variables are considered and
how they are derived.
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3.1. Statistical models



A statistical modeling approach was used to link HAB observations
in Puget Sound (Washington State) with physical observations and
climate model forecasts to evaluate long-term shifts in environmental
conditions favorable for blooms (Moore et al., 2011). Based on a 15-
year record of paralytic shellfish poisoning toxins in shellfish tissues, A.
catenella blooms were associated with warm air and water tempera-
tures, low streamflow, weak winds, and small tidal height variability.
The relationship was extrapolated back in time using observations of
the forcing variables, and the annual window of favorable environ-
mental conditions for A. catenella was found to have increased from
1967 to 2006, with two step-like increases occurring in 1978 and 1992
when higher annual values were attained compared to previous years.
The 1978 step change may have been related to the reversal of the
Pacific Decadal Oscillation (PDO) from cool to warm phase in 1977.
The 1992 shift did not directly correspond with regional climate in-
dices, and a lagged response to a regime shift to warmer summer SST off
the Washington coast in 1989 could not be distinguished from natural
variability. Projections of the statistical relationship using output from
a GCM indicated that by the end of the 21st century, the duration of
favorable environmental conditions for A. catenella would increase by
about 2 weeks annually on average (Moore et al., 2011).



Another statistical approach to climate response defined habitat
zones for the shelf sea of northwest Europe based on temperature,
salinity, depth, and stratification from regional climate projections,
finding a general northward shift in HAB species composition (Townhill
et al., 2018). Species distribution modeling based on current distribu-
tions was projected forward using a maximum entropy approach for
multiple HAB species. On the shelf, Dinophysis acuta and Gymnodinium
catanatum had the greatest northward shift of 200−500 km by 2055,
while optimal habitat suitability for three species (A. ostenfeldii, A.
minutum, and P. australis) shifted southward. The southward shift was
attributed to factors in addition to temperature change, including how
the regional bathymetry affects habitat suitability.



Models of HAB response have also been coupled to models of future
changes in freshwater or nutrient delivery from rivers, which are often
not resolved in global models. For example, a Bayesian network model
was used to link GCM results with process-based models of watershed
hydrology and a lake ecosystem model to project climate impacts on
cyanobacteria biomass in Lake Vansjø (Norway) (Moe et al., 2016). The
Bayesian approach allowed assessment of multiple land use scenarios
and incorporation of monitoring data and expert knowledge in the
probabilistic links between nodes. Results suggest that the benefits of
better land-use management were partly counteracted by future
warming.



3.2. Process-based models



Temperature is a keystone parameter of climate change, and
warming of the sea surface is apparent in many regions in observational
records from satellites and in-situ measurements. Because temperature
is a strong determinant of growth, changes in temperature can be used
to approximate changes in potential growth rates of HAB organisms.
Warmer waters may already be affecting bloom dynamics. For example,
sea surface temperature records from 1982 to 2016 were combined
with laboratory-based growth rates for A. catenella (fundyense) and D.
acuminata (Gobler et al. 2017). In the North Atlantic, calculated mean
growth rates increased by about 0.01 d−1 over the study period and the
duration of favorable growth conditions increased by 2–3 weeks. In the
North Pacific trends were less clear, but some regions (the Salish Sea
and coastal Alaska) were identified as having increasingly favorable
growth conditions and HAB prevalence.



Temperature is an important forcing variable in nearly every HAB
model of climate response reviewed here. A number of studies use
projected changes in sea surface temperature at certain locations to



approximate changes in growth rates and identify expansions (or con-
tractions) of optimal growth windows for HAB organisms. The windows
are defined as the number of days each year when temperatures are
projected to be within thresholds that support optimal growth (e.g.,
Moore et al., 2008). For example, an ensemble of GCM projections were
used to quantify changes in temperature-dependent growth rates of
Gambierdiscus and Fukuyoa species, dinoflagellates associated with ci-
guatera fish poisoning (CFP), at six sites in the Gulf of Mexico through
the end of the 21st century (Kibler et al., 2015). The results suggest
increased abundance and diversity of Gambierdiscus spp. and greater
CFP risk in the Gulf of Mexico, but a shift in the species composition at
higher temperatures suggests lower overall risk in the Caribbean. A
similar ensemble approach was used to calculate shifts in the timing of
temperature growth windows for A. catenella and Vibrio spp. bacteria in
Puget Sound and Chesapeake Bay, with the A. catenella bloom period
predicted to start 1 month earlier and end 1 month later (Jacobs et al.,
2015). In addition to changes in bloom timing, the study identified
geographic shifts in optimal temperature zones along coastal Alaska for
Vibrio, which while not a HAB, presents a methodology that could be
applied in HAB studies to examine potential latitudinal shifts in species
distribution without directly simulating HAB dynamics.



Potential shifts in the timing of optimal growth windows as well as
the spatial distributions of HABs can be evaluated by utilizing spatially
resolved information on future forcing conditions from GCMs or re-
gional models of climate change rather than projections at a single lo-
cation. For example, in Puget Sound, regional scale atmospheric, ocean,
and hydrologic models were combined to represent multiple potential
influences on optimal temperature (and salinity) windows for growth of
A. catenella (Moore et al., 2015). Comparing model results for circa-
1990 and circa-2050, atmospheric heating was projected to increase the
duration of favorable growth conditions by 30 days per year with the
biggest increases in HAB-favorable conditions occurring in the North
Basin and Strait of Juan de Fuca. Changes in the timing and magnitude
of river discharge and upwelling on temperature and salinity were
found to have less effect on calculated growth rates. The study did not
address potential changes in nutrient loading due to upwelling or an-
thropogenic sources.



In addition to HAB growth rates, warming temperature may also be
expected to increase growth rates of some grazers that prey on HAB
species, including zooplankton, benthic invertebrates, and fishes.
Moreover, predator-prey interactions and the response to changing
environmental conditions are more complex than species growth rates,
as changes in the distribution, abundance, community composition,
toxicity, and nutritional quality of HAB species may all depend on
temperature and can affect the relative balance of growth rates and loss
from predation, and thus bloom development (Wells et al., 2015). Re-
presenting quantitatively the many factors contributing to effects of
predation on HAB growth and decline, including temperature, remains
a major challenge for process-based models in both current and climate
change scenarios. To this point, most of the modeling of temperature
impacts has focused on HAB growth rates alone rather than assessing
the potentially differential responses of grazers and prey.



The above examples directly link changes in temperature to tem-
perature-dependent growth rates of HAB organisms to examine changes
in bloom timing and spatial distribution. Some other examples also
consider salinity, but the relatively small changes in salinity projected
in the study regions meant that the growth responses were primarily
driven by changes in temperature. Nutrients are another forcing vari-
able that strongly determine growth rates and toxicity of HAB organ-
isms and are projected to be altered by climate change. For example, a
model of the mixotrophic dinoflagellate Karlodinium veneficum and its
algal prey, Rhodomonas salina, was used to simulate growth under
various temperature and nutrient stoichiometry scenarios (Lin et al.
2018). While these scenarios were not directly linked to GCM output of
future climate change scenarios, they were informative of future HAB
response and suggest that warmer, wetter springs combined with
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increased nitrogen inputs to Chesapeake Bay may be more favorable to
HAB development. In contrast, GCM output was used as boundary
conditions for a coupled oceanographic and biogeochemical model with
four classes of phytoplankton, three for zooplankton, one for bacteria,
nitrogen and phosphorous in different forms, and benthic mineraliza-
tion on three regional grids at 1/10-degree resolution to assess condi-
tions for Prorocentrum and Karenia spp. around 2100 (Glibert et al.,
2014). The study defined regions of suitable habitat or propensity for
toxicity based on temperature, salinity, and nutrients for two time
slices: the period 1980–1990 for the present day and 2090–2100 for the
future climate scenario. Model results showed expansion both spatially
and temporally of both species on the northwest European shelf and
northeast Asia, and relatively little change in southeast Asia.



4. Modeling HABs in a changing climate – what should be done?



The fact that relatively few modeling studies quantitatively project
how climate change may affect the distribution and abundance of HAB
populations or toxicity is symptomatic of the challenges associated with
this important task. Challenges associated with understanding the
biological response of HABs to climate change, as well as suggestions
for best practices that should be employed to address them, are dis-
cussed in Wells et al. (2015); however, little attention was given to the
modeling infrastructure needed to project HAB response to climate
change. Generating useful projections of HAB response to climate
change will require engagement with other communities that can help
refine the representation of future conditions in HAB models, including
climate scientists, marine ecologists, watershed hydrologists, invasive
species biologists, and environmental managers and policy makers
(Glibert et al., 2010). Here we offer several suggestions to improve
modeling of HABs in a changing climate, schematically summarized in
Fig. 1.



4.1. Use process-based models



Even though there are challenges associated with uncertainty in
model parameterizations, nonlinear feedbacks, and computing power,
process-based models have distinct advantages over statistical ap-
proaches for projecting impacts of climate change on HABs. In many
cases, data limitations initially hinder development of process-based
models for emergent HABs or regions without many observations, and
so statistical models can be extremely important in the diagnosis of
bloom mechanisms and development of process-based models.
Statistical models are often well suited for shorter-term projections and
management applications, particularly when the models incorporate a
dominant influence of periodic forcing like from ENSO or PDO.
Importantly for climate change response, process-based models ex-
plicitly represent physical and biological mechanisms involved in HAB
development, and so they are less likely to lose validity when forcing
variables are applied that extend outside of periods of historical ob-
servation. Incorporating multiplicative effects of changes in tempera-
ture, nutrient availability, or stratification (among other factors) into
process-based HAB models requires focused, process-oriented field or
laboratory studies that record organism response beyond just abun-
dance, ideally in the context of the ecosystem response rather than just
for individual strains (Flynn and McGillicuddy, 2018). Changes in HAB
severity will depend on the cumulative effects of factors including
differential responses of predators and prey, changing nutrient avail-
ability, and shifts in transport patterns rather than a simple parameter
dependence from on lab studies. Circulation models can be directly
coupled with ecosystem models to simulate projected physical and
biogeochemical changes at climate time scales. This approach is in-
trinsic to many earth system models that have been used to examine
changes in ecosystem and nutrient dynamics globally and regionally
using various downscaling methods. For HAB models, the limited un-
derstanding of complex predator-prey interactions and competition



among classes within the ecosystem limit our ability to parameterize
process-based models (Wells et al., 2015), and should be a focus of
future research.



Process-based models are typically more complex than statistical
models. The introduction of additional processes and parameters may
improve model fit, but can also reduce predictive skill if not based on a
robust representation of the underlying processes (Bell and Schlaepfer,
2016). Regime shifts, in which the dominant processes or forcing
variables controlling bloom development change in large, abrupt, and
persistent ways, are particularly challenging to model, and additional
complexity may increase variability in the results without incorporating
the relevant combination of stressors leading to the regime shift, par-
ticularly if the model is not validated with data independent from the
training region and forcing conditions. HAB models used to assess cli-
mate impacts should be rigorously evaluated to identify model para-
meters that most sensitively determine model outcomes, and this
should guide efforts to simplify complex models and to focus laboratory
and field studies to refine the uncertainty in those key parameters
(Flynn and McGillicuddy, 2018). The development of process-based
models requires parallel efforts of laboratory and observational studies
to refine key rate parameters and process dependencies, including the
effects of changes to multiple forcing factors changing simultaneously.
The applicability of process-based models is predicated on validation
across a broad set of forcing conditions, and so data collection is par-
ticularly critical for in developing models for HABs in regions that have
a sparse history of monitoring and research. Statistical approaches
should continue to play an important role in HAB modeling, particu-
larly for resource management and public health protection over event
to seasonal time scales, but extending statistical models to predict cli-
mate change response has limited merit.



4.2. Use an ensemble approach



An ensemble approach can be used to address the uncertainty that is
introduced to long-term projections of HAB response from a wide range
of sources, including HAB or ecosystem model parameterizations,
variability in the climate model forcing (GCM selection, emissions
scenario, downscaling approach), and the stochastic response of non-
linear physical-biological interactions within the model system. An
ensemble approach considers multiple model scenarios to quantify how
different choices of key input factors, and potentially within the model
formulation as well, affects the uncertainty in model projections. The
selection of scenarios to use in an ensemble approach depends on the
particular application and available resources, but sensitivity testing
based on a subset of potential cases can be used to identify components
of the model system that are particularly important sources of un-
certainty in the long-term response. The central tendency (or “most
likely” scenario) of the ensemble might be the focus of analysis and
reporting on the modeling, but it may also be informative to select
scenarios that encompass the full range of possible future outcomes.
The process used to develop the scenarios and the sensitivity to various
model aspects within the ensemble provide critical context for inter-
preting the results and for guiding future research efforts to minimize or
mitigate model uncertainty.



HAB models constitute a small subset of the broader array of ocean
biogeochemical models, so models representing similar processes can
provide context for assessing climate change response. A common ap-
proach is to couple global or regional circulation models with bio-
geochemistry models of varying complexity to project ecosystem re-
sponse under future climate forcing. The ecosystem response depends
both on the circulation model and the biogeochemical formulation, so
generally an ensemble approach evaluating multiple, independent
models with the same set of forcing conditions provides critical context
for evaluating model results. For example, a study using six climate
model simulations along with an empirical model for predicting
chlorophyll from physical model fields projected a global increase in
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primary productivity of 0.7–8 % in response to warming over the 21st



century (Sarmiento et al., 2004). In contrast, analysis of four coupled
climate-carbon cycle models projected a global decrease in primary
productivity of 2–20 % (Steinacher et al., 2010). The differences be-
tween the results were attributed to differences in the biological model
formulations, in that nutrient availability was incorporated in the
coupled model but not directly in the empirical approach. Both studies
found large regional variability in the response to climate change, as
well as regional differences in the agreement among the ensemble
members. Model skill varied regionally depending on the model, so
appropriately weighting the ensemble members based on their skill
regionally can provide a better solution than a simple average of en-
semble members, and quantifying the inter-model variation provides a
valuable measure of the uncertainty in the region of interest (Steinacher
et al., 2010; Stock et al., 2011). Evaluation of model skill for ecosystem
response requires long-term observations, as discussed in greater detail
below. For chlorophyll, identifying observational declines at both re-
gional and global scales required using Secchi depth measurements
spanning more than 100 years because fluctuations in chlorophyll at the
interannual to decadal time scales were sufficiently large that long-term
trends were not robust over the∼30 years of satellite data (Boyce et al.,
2010).



Modeling studies of climate impacts on HABs have typically ex-
amined responses at time scales of 50–100 years (e.g., Moore et al.,



2008; Glibert et al., 2014; Townhill et al., 2018), as this is when
greenhouse gas concentration trajectories associated with the different
potential futures diverge and high emission scenarios become distin-
guishable from natural variability. Yet for management and public
policy decisions, characterizing changes in HAB risks at shorter time
scales (i.e., decadal) may be more critical. For physical models, pro-
jection of climate response at decadal time scales remains a major
challenge (Zhang and Kirtman, 2019). At decadal time scales, both
external forcing and internal ocean response can be dominated by
noise, making model response unpredictable. Internal climate varia-
tions like ENSO, AMO, or PDO may dominate responses of key climate
variables like upwelling strength or river discharge, particularly at
decadal time scales, swamping trends at century time scales that are
more robustly represented across the suite of climate models. Climate
predictability at decadal time scales varies regionally with the local
modes of internal variability, such that some regions have greater
predictability (North Pacific, North Atlantic, Southern Ocean) than
others (tropical Pacific) (Zhang and Kirtman, 2019). An understanding
of the regional predictability of climate model, including variation
among models, is particularly important for HAB models that are ty-
pically only simulating regional scales at decadal time scales.



Using validation and sensitivity testing to understand uncertainty in
HAB models, in addition to the uncertainty in projections of the phy-
sical and biogeochemical conditions, is a critical step prior to projecting



Fig. 1. Schematic diagram summarizing considerations for im-
proving modeling of HAB response to climate change. Multiple
global earth systems models, emissions scenarios/relative con-
centration pathways, and downscaling approaches should be
considered in an ensemble approach to generate downscaled climate
and ocean model output. Downscaling is necessary to resolve cri-
tical physical and biogeochemical processes for HAB development
at coastal scales. These downscaled data should be used to force
process-based models of HAB response with the results considered in
an ecosystem context. Models should be evaluated with long-term
observations. This step can be informative for selecting global
models, identifying biases in downscaled model projections, and
validating models of HAB and ecosystem response. An important
final step is to identify components of the model system that are
key sources of uncertainty in the long-term HAB response (i.e.,
evaluate uncertainty) and to develop scenarios (i.e., scenario plan-
ning) around those sources of uncertainty in the development of
societal response strategies.
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HAB response to climate change. HAB models of present conditions
need to include more thorough assessments of model uncertainty, with
ensemble sensitivity studies or more formal means like Bayesian models
that incorporate uncertainty estimates in the results (Anderson et al.,
2015), as the uncertainty compounds when run in climate forecast
scenarios. HAB model failures also are instructive particularly in the
context of potential regime shifts with climate change when major
shifts in forcing conditions are not adequately represented in the model
setup, as with anomalous conditions that affected Alexandrium in the
Gulf of Maine (McGillicuddy et al., 2011).



Scenario planning is becoming a popular approach for decision-
makers to address uncertainty in future projections and help prepare for
conditions that may be substantially different from current conditions
(Star et al., 2016). Scenario planning involves crafting stories about
how the world might turn out in the future, it is not about predicting
what will happen. Scenarios are developed around major uncertainties,
or what ifs, in how key parameters m ight change in the future. Scenario
planning can combine both quantitative and qualitative components,
and involve input from researchers as well as stakeholders. Working
through scenarios not only informs the development of societal re-
sponse strategies to deal with future HABs, but also helps to understand
how socioecological systems work and respond to HABs under current
climate conditions. Benefits from scenario planning include increased
flexibility to react quickly to a changing world, more thoughtful stra-
tegic planning and decisions, innovative ideas, early and broad risk
assessment, and increased ability to achieve a common vision (Star
et al., 2016). The use of scenario planning for evaluating HAB response
to climate change offers a path forward for addressing some of the
major uncertainties in biological responses identified in Wells et al.
(2015) while still providing actionable projections.



4.3. Use downscaled climate models



Global earth system models typically have spatial resolution too
coarse (nominally 1° for CMIP5 generation of climate models) to re-
present regional variability like tides, river inflows, coastal topography,
or water column structure in detail. Even high resolution global models
at 1/12° can’t resolve features at the scale of the baroclinic Rossby
radius (ci/f, where ci is the internal wave speed and f the Coriolis
parameter), which is relevant to coastal upwelling, frontal jets, and
buoyant plumes, in more than 90 % of the coastal ocean. To get to 70 %
coverage, 6 times higher resolution would be required (Holt et al.,
2017). Higher resolution regional circulation models provide better
model skill for resolving stratification and variability at seasonal time
scales, but linking regional scale models to forcing from GCMs requires
accounting for the coarse resolution and regional biases through
downscaling, bias corrections, and multi-model ensembles (Stock et al.,
2011). Resolving physical and biogeochemical processes at coastal
scales is critical for HAB modeling, as the HABs that have the greatest
impacts on fisheries, aquaculture, or through direct exposure typically
occur near the coast.



Downscaling from global models can be statistical or dynamical.
Dynamical downscaling provides physically consistent representations
of the dynamical system at higher resolution, but it is comparatively
expensive to setup and run the models and remains subject to regional
biases in the global models (Stock et al., 2011). For example, dynamical
downscaling was used to model the North Sea at 3 km resolution to
project changes in bottom temperature and salinity, and these physical
model fields were used to project changes in distributions of 75 benthic
species (Weinert et al., 2016). The results indicated northward shifts for
about 2/3 of species and southward shifts for the rest, and the down-
scaled model illustrated the strong influence of bottom topography on
habitat gains and losses. An ensemble of dynamically downscaled re-
gional models of the Baltic Sea with different nutrient loading scenarios
was used to assess hypoxic and anoxic extent and potential influences of
changes in river discharge, air-sea fluxes, and intensified nutrient



cycling (Meier et al., 2011). The variance in biogeochemical response
with forcing from three physical models with different structures but
similar forcing provided a metric of the robustness of the results relative
to model variability.



Statistical downscaling can take various forms, including linear re-
gression, general additive models, and neural networks, and can link
global climate model output variables to variables of interest in a
particular region. Approaches for selecting appropriate downscaling
approaches are reviewed elsewhere (e.g., Wilby et al., 2004; Haylock
et al., 2006). The robustness of the downscaling depends in part on the
data available to develop statistical relationships between predictor and
response variables, and it requires keeping a subset of the observations
separate from the training data for validation. Statistical downscaling
also faces limitations when extrapolating into climate conditions that
are outside the bounds of the observational record, as model failures
may not be apparent even when using independent validation data from
the same parameter space as the training data (Bell and Schlaepfer,
2016).



Various statistical downscaling approaches have been used to link
climate model outputs to biogeochemical models at regional, coastal, or
estuarine scales. A constructed analogues approach that represents
sharp geographical gradients and daily variability through linear re-
gressions of model output to observations (Hidalgo et al., 2008) was
used to relate air temperatures from GCMs to water temperature in the
San Francisco Estuary, and thus project climate impacts on an en-
dangered fish species (Brown et al., 2016). Four different downscaling
methods were trained on 20 years of observations to downscale air
temperature and precipitation fields from four GCMs to the Susque-
hanna River watershed to generate inputs to a water balance model and
predict changes in surface salinity and temperature in Chesapeake Bay
(Muhling et al., 2018). Those downscaled salinity and temperature
projections were combined with habitat models for three Vibrio species
to predict future increases in the seasonal duration and spatial extent of
the pathogens (Muhling et al., 2017). Several examples using statistical
downscaling, bias correction, and ensemble approaches to model cli-
mate change impacts on regional fisheries are examined in Stock et al.
(2011), which details many of the considerations in using downscaled
climate models to drive ecosystem forecasts that are relevant to HAB
models.



4.4. Evaluate models with long-term observations



Global climate models are known to have biases and skill that vary
regionally, and these can be assessed by comparison with observation
records during GCM model hindcast periods. Observations to evaluate
physical parameters like air temperature or wind speed, and to lesser
extent water temperature and salinity, are far more prevalent than long-
term observations of biogeochemical parameters like nutrient or
chlorophyll concentrations. Extended time series of HAB abundance or
toxicity that are needed to evaluate HAB model hindcasts at climate
time scales are even rarer. Long-term observations of biologically re-
levant data are critical to identify trends in what are often sparse,
patchy distributions (Ducklow et al., 2009), and they also need to be
incorporated into assessments of climate forecasts. Fisheries surveys are
an example of a rich data type that has been used to identify decadal
scale variability associated with the PDO or NAO as well as seasonal to
interannual variability with ENSO (Lehodey et al., 2006). Models of
climate impacts on fisheries incorporate these long-term records into
statistical relationships between physical fields and the response of the
variable of interest, and those relationships can be continually updated
as additional data are collected (Hollowed et al., 2009; Hare et al.,
2010). The Continuous Plankton Recorder (CPR) survey is another
observational record that goes back more than half a century, and it has
been used to document shifts in community composition with de-
creased abundance of dinoflagellates and increases of some diatoms,
including Pseudo-nitzschia, which were attributed to increased sea



D.K. Ralston and S.K. Moore Harmful Algae 91 (2020) 101729



9











surface temperatures and stronger stratification (Hinder et al., 2012).
CPR data were used to identify increases in warm-water phytoplankton
and zooplankton species and decreases in cold-water species that were
correlated with sea surface temperature in the northeastern Atlantic, air
temperature in the Northern Hemisphere, and the NAO (Beaugrand and
Reid, 2003). Northward shifts in community composition in a coupled
physical and biogeochemical model that were consistent with CPR
observations were used to diagnose the processes leading to the
changes, and showed that in addition to warmer temperatures that
changes in circulation and stratification contributed to the patterns in
the model (Barton et al., 2016).



To be useful for assessing climate impacts on biological systems,
models must be able to distinguish the response to climate variability
from internal biological dynamics (Lehodey et al., 2006), and ideally
HAB models of climate response should help in identifying similar re-
sponses among different regions. Successful modeling approaches can
be transferred to new regions, but requires accounting for similarities
and differences in the physical environment, ecosystem characteristics,
and HAB population, all of which are multi-dimensional and difficult to
quantify without observations. Identifying climate effects in observa-
tions requires at least several decades of consistent HAB monitoring,
and yet few regions have such high-quality time series data, nor is there
monitoring in regions where future outbreaks may occur (Anderson
et al., 2015; Wells et al., 2015). In addition to climate change, an-
thropogenic stressors such as fishing pressure, nutrient inputs, and in-
vasive species introduction increase the challenges of identifying trends
in observations of HAB abundance and distribution. Nutrient inputs
have increased more than ten-fold in some coastal regions over the past
few decades with usage of synthetic nitrogen fertilizer usage and ur-
banization, but the impacts vary widely (Howarth, 2008). Projecting
future nutrient conditions may require accounting for regional in-
creases or decreases in nutrient loading with watershed land-use
changes (Bouwman et al., 2009; Glibert et al., 2010) in addition to
physical changes in the nutrient delivery by river discharge or coastal
upwelling that are incorporated in models of HAB dynamics presently.
Shifts in nutrient inputs by eutrophication or climate change may also
affect nutrient limitation and require incorporating currencies in ad-
dition to nitrogen into HAB models (Flynn and McGillicuddy, 2018).



While it is generally accepted that HABs are globally increasing in
severity and extent, the role of climate change in the observed trends
has been challenging to isolate mechanistically among the many other
contributing factors (Moore et al., 2008). HAB models applied retro-
spectively at climate time scales may provide a useful means of hy-
pothesis testing as opposed to focusing on predictions of future impacts.
As has been done with observations (Moore et al., 2011), weather
events, anomalous seasonal conditions, or sharp changes in forcing can
be simulated retrospectively with HAB models as analogues for climate
change impacts. Such scenarios can more realistically incorporate
multiple stressors, and allow for quantitative assessment of model
performance and uncertainty using observations that are independent
from the model calibration. For example, laboratory studies have found
that growth rates for Alexandrium spp. increase up to 20−24 °C (Watras
et al., 1982; Etheridge and Roesler, 2005; Bill et al., 2016), suggesting
that warmer water will lead to faster growth and greater bloom in-
tensity. Observations of A. catenella in an estuary in the northeastern
U.S. found that the blooms in warmer years occurred earlier but did not
have longer duration or greater maximum cell abundance, and instead
the blooms terminated before water temperatures reached the values
corresponding with maximum growth rates from the laboratory
(Ralston et al., 2014). A process-based, single-species model that used
the laboratory growth rates could effectively reproduce the growth
phase across multiple years with widely varying temperature condi-
tions, but an empirical formulation for mortality that was not strictly
temperature-dependent was needed to represent bloom termination
across the years, and could only be calibrated based on comparison
with the multi-year observations (Ralston et al., 2015). Bloom dynamics



in that system remained similar enough over several years that the
empirical formulation for mortality had predictive skill, but climate
change can potentially induce more fundamental shifts in ecosystem
dynamics, for example changing from bottom-up (nutrient availability
regulating growth) to top-down (grazing control) control (Wells et al.,
2015). Developing robust models of the interactions between HAB
growth rates and grazer response under changing forcing conditions,
particularly when the relationships may be strongly non-linear, remains
a central challenge for HAB modeling across all simulation time scales
(Flynn and McGillicuddy, 2018).



5. Conclusions



Modeling HAB response to future climate change is still an emerging
field, as evidenced by the limited number of studies (fewer than 10) and
diversity of approaches reviewed here. Extending HAB models to dec-
adal time scales or longer, extrapolating into forcing regimes that are
outside historical observations, representing potential regime shifts in
the dominant processes controlling HAB development, and in-
corporating uncertainty and variability in physical climate model pro-
jections are challenging but feasible tasks. Based on this review, we
offer several recommendations for how to best move forward with
modeling HAB response to climate change. Statistical models have
predominantly been used for near-term and operational HAB forecasts,
but the uncertainty in model output increases as forcing conditions
diverge from the historical observations that were used to develop
them. Process-based models more directly represent key physical and
biological factors in bloom development, and thus are better suited to
extrapolation into future climate forcing conditions. HAB models
should be developed in the context of the ecosystem response to climate
change, recognizing that the response of many key processes and the
potential for regime shifts are common to the broader ecosystem.
Uncertainty in HAB model projections associated with process for-
mulations or climate model forcing should be quantified and conveyed
using ensemble approaches and scenario planning. Downscaling of
global (and potentially regional) climate models to coastal scales should
be done robustly in collaboration with physical climate modelers to
preserve features of the forcing that are key to HAB development.
Finally, long-term observations of HABs and forcing conditions are es-
sential to identify trends associated with climate change and for rig-
orously assessing HAB model results. Long-term observations are criti-
cally lacking in many HAB impacted regions, and this may represent the
biggest impediment to the development of models that can effectively
assess HAB response to climate change. Multiple decades of HAB
monitoring are often necessary to distinguish long-term trends from the
response to cyclic climate forcing, so any model-based assessment of
HAB response to climate change needs to be closely coupled to high
quality observations. Modeling studies of HAB response to climate
change will likely expand as resource managers and policy makers in-
creasingly demand projections of HAB impacts at both near-term and
longer time scales. As such, HAB models will be crucial for informing
the development of strategies to reduce socioeconomic and public
health impacts as well as to increase resilience of socioecological sys-
tems to future HABs.
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Delta Conveyance Scoping Comments
Attn: Renee Rodriguez


Department of Water Resources
P.O. Box 94236


Sacramento, CA 94236


RE: Comments on Delta Conveyance Project Notice of Preparation.


Dear Ms. Rodriquez:


These comments on the Department of Water Resources' {"DWR") Delta
Conveyance Project ("Project'") Notice of Preparation ("NOP'") are submitted on behalf of


San Joaquin County.


San Joaquin County is concerned that DWR will repeat its mistakes from the
environmental review of the California WaterFix ("CWF") and continue to discount the


potentially significant effects of the Project, which appears to be very similar to the
CWF.' Throughout the CWF review process, as well as the related administrative
proceedings such as the Water Rights Change Petition hearings at the Slate Water
Resources Control Board ("SWRCB'") and the Consistency Determination appeals at the
Delta Stewardship Council. DWR ignored or downplayed evidence demonstrating the
potentially significant impacts WaterFix would have had on Delta habitat, wildlife,
agriculture and residents. DWR must conduct a transparent and thorough environmental


'  The level of detail in the NOP is inadequate for the County to fully understand the
proposed project, including both the proposed physical components as well as proposed
operations.
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review of the Project's numerous potentially significant impacts.


As a jurisdiction in the southern portion of the Delta. San Joaquin County is
particularly concerned about reductions in freshwater flows into the Delta that the Project
would cause. Over the last four years, numerous cautions and advisories regarding
harmful algal blooms ("HABs") needed to be issued in San Joaquin County.- The Project
would undoubtedly exacerbate HABs formation, and this must be addressed in the Draft
EIR for the Project.


In the CWF proceedings. DWR failed to squarely address the proliferation of
HABs that would result from diversion of up to half of the average flow of the
Sacramento River from the northern Delta. In the SWRCB Water Rights Change Petition
hearing and in the Final Environmental Impact Report/Statement ("FlflR/S"). DWR
previously relied on DSM-2. a water quality and salinity model, to evaluate the HABs
impacts of WaterFix operations.^ DWR failed to undertake any Delta-specific modeling
that accounted for all factors that contribute to HABs formation, such as water residence


time or temperature."' DWR conducted only a qualitative review to conclude that CWF
operations would not substantially increase HABs formation."' DWR also downplayed
how increased water temperatures could facilitate increased HABs formation.^ DWR
improperly relied on DSM-2. and made baseless assumptions regarding factors


contributing to HABs growth. These analytical flaws rendered DWR's analysis of HABs
formation a mere approximation.


Dr. Michael Brett's testimony, which was co-presented by San Joaquin County at


the SWRCB hearings identified substantial flaws in DWR's cursory and conceptual
analysis and explains why a quantitative. Dclta-speciflc model is necessary to evaluate the
impacts of the current Project on HABs formation. Dr. Brett noted that DWR
overemphasized the importance of flow velocity over water residence times.' While both


-  See Exhibit 1. Surface Water - Freshwater Harmful Algal Blooms Data Set. See


also HAB Incident Reports Map (available at:
htips://m\'\vaicrciualil\-ca.in)\/habs/whcre/rrcshwater_cvcnls.html.)
^  Exhibit 2. DWR-81. Written Testimony of Michael Bryan, p. 5.


See Exhibit 3. S"\^TICB Hearing Transcript. April 27. 2017. pp. 188-189 (Cross-
examination of Michael Bryan).


^  See Exhibit 4. SJC-200 Errata. SWRCB Written Testimony of Michael Brett, p. 2.
citing Exhibit 2. DWR-81. Written Testimony of Michael Bryan, pp. 16-18.
^  Sec Exhibit 4. SJC-200 Errata. SWRCB Written Testimony of Michael Brett, p. 2,
citing Exhibit 2. DWR-81, Written Testimony of Michael Bryan, pp. 16-18.


'  See Exhibit 4. SJC-200 Errata. SWRCB Written Testimony of Michael Brett, p. 3.
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low turbulent mixing and long residence times favor HABs, the underlying reasons are
different.® Prioritizing one factor over the other is inconsistent with published literature
and available evidence.' Further, DWR heavily relied on a lack of model-predicted
change in mid-channel flow velocities to conclude CWF would not have significant
HABs impacts.'® However, changes to mid-channel flow velocities, or a lack thereof, are
simply not relevant to the areas where HABs have been observed in the Delta, vegetated
shoreline areas and backwater sloughs." Reduced flows causing lower water turbulence
and water residence times in these areas are the pertinent factors to consider, but DWR
ignored those factors in the past.'^


The scientific understanding of HABs has continued to evolve since the SWRCB
hearings and the prior review of the twin tunnels project, and those advances must be
incorporated into the Draft EIR for the Project. Experts are conducting new studies that
better identify the factors driving HABs proliferation. For instance, a new study
examined how wet years impacted the persistence of Microcystis in the Delta. This
study confirmed that "retention time in the upper estuary and water temperature were key
environmental correlates with Microcystic bloom amplitude . The study's
highlighting of flow rate and temperature as critical factors to HABs proliferation
contradicts DWR's previous claims in the CWF FEIR/S and SWRCB hearings.
Moreover, this new study is consistent with the evidence put on by Protestants at the
SWRCB hearings ~ that increased temperature and water residency caused by CWF
would increase the incidence of HABs formation.'^ Moreover, the study's finding that
high-flow wet years do not have the presumed flushing out effect on HABs in the Delta
refutes assumptions made by DWR's experts at the SWRCB Hearings that minimal
velocity increases "quickly disrupt" HABs.'®


®  Ibid.


'  Ibid.


'® Exhibit 2. DWR-81, Written Testimony of Michael Bryan, p. 4
"  Ibid.


Ibid.


Exhibit 5. Lehman, et al., Impact of extreme wet and dry years on the persistence
of Microcystic harmful algal blooms in San Francisco Estuary, Quaternary International
(December 2, 2019).


Ibid.


See Exhibit 6. SJC-4, SWRCB Written Testimony of Erik Ringelberg, pp. 11-12;
Exhibit 4. SJC-200 Errata, SWRCB Written Testimony of Michael Brett, pp. 2-3, 7-15.
'® Exhibit 3. SWRCB Hearing Transcript, April 27, 2017, p. 161 (Cross-examination
of Michael Bryan).
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Another recent study conducted linked global climate change to increased HABs
formation.'^ In fact, "[fjreshwaier HABs caused by toxic cyanobacteria... provide some
of the clearest examples of HABs promoted by climate change and anthropomorphic
forcing Another study reviewed HABs modeling in the context of climate change
to evaluate current methodologies.''^ According to Ralston and Moore, climate change
will increase HABs formation and proliferation due to warming temperatures, increased
stratification, altered nutrient availability and composition, light intensity and ocean
acidity.-" DWR must consider the rapidly and drastically changing climate when
analyzing how the Project would further exacerbate HABs fomiation and proliferation.
DWR cannot, as it did previously, simply assume that HABs fomiation is a product of
climate change and excuse itself from analyzing the Project's incremental effects on the
identified impact. (See California Building Industry Assn. v. Bay Area Air Quality
Management Dist. (2015) 62 Ca!.4th 369. 388 ["In fact. CHQA calls upon an agency to
evaluate existing conditions in order to assess whether a project could exacerbate hazards
that are already present.''].)


These new studies, and the ilaws in DWR's prior conceptual approach, underpin
the necessity of a Delta-specific quantitative model to evaluate the Project's HABs
impacts. San Joaquin County requests that DWR fully evaluate the Project's impacts,
including those on HABs fonnation. to ensure full disclosure and require all feasible
mitigation for the Project's numerous potentially significant impacts.


Very truly yours.


ark Myl
Countv Coiilsel


"  Exhibit 7. Goblcr. Climate Change and Harmful Algal Blooms: Insights and
perspectives. Harmful Algae 91 (2020).


Ibid.


Exhibit 8. Ralston & Moore. Modeling harmful algal blooms in a changing
climate, Harmful Algae 91 (2020).


Ibid.
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EXHIBIT LIST:


Exhibit 1: Surface Water - Freshwater Harmful Algal Blooms Data Set (available at:
hUps://data,ca.gov7datasoi/ah672540-accd-42fl-9h05-9aad326197cc/resource/c6n60be-


b94f-495e-aa91-2d8c6f426cl l/download/lhab bloomrcport.csv').
Exhibit 2: DWR-81. SWRCB Written Testimony ofMichael Bryan (available at:
httDs:/Av\v\v.watcrhoards.ca.gov/watcrriuhls/water issiics/programs/bav deltci/califomia
waterfix/exhibiis/docs/pciitioncrs cxhibit/dwr/DWR-81.pdn.


Exhibit 3: SWRCB Hearing Transcript. April 27, 2017 (available at:
https://www.\vatcrbotirds.ca.uo\7\saicrrighls/watcr_issiics/programs/bav delta/califomia_
walcrn.\/docs/transcripls/20170427 transcript.pdO.
Exhibit 4: SJC-200 Errata. SWRCB Written Testimony ofMichael Brett (available at:
httns://www.watcrhoards,ca.uov/watcrriglits/\satcr isstics/prourams/bav deita/califomia
\\atcrfix/c.xhibits/docs/COSJ%20ct%20al/SJC' 2()().pdn.
Exhibit 5: Lehman, et al., Impact of extreme wet and dry years on the persistence of
Microcystic harmful algal blooms in San Francisco Estuary. Quaternary International
(December 2. 2019) (available at:


https://www.scicnccdircct.eom/scicncc/article/pii/S 1040618219309036'?via%3Dihub).
Exhibit 6: S.IC-4. SWRCB Written Testimony of Erik Ringelberg (available at:


https://www.watcrboards.ca.gov/watcrrights/walcr_issiics/programs/bav dclta/california
waiern.x/e.xiiibits/docs/C()SJ%20ct%2()al/S.lC 004.pdlT
Exhibit 7: Gobler. Climate Change and Harmful Algal Blooms: Insights and
perspectives. Harmful Algae 91 (2020) (available at:


httDs://wwvv.scicnccdircct.com/scicncc/arliclc/pii/S 1568988319302045).
Exhibit 8: Ralsion &. Moore, Modeling harmful algal blooms in a changing climate,
Harmful Algae 91 (2020) (available at:
https://www.scicnccdirect.eom/scicnce/article/pii/S 1568988319302021 ?via%3Dihub).








