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North Delta Cares requested that California Water Research review the Department of 
Water Resources certification of consistency with Delta Plan P2.   DWR’s consistency 
certification with Delta Plan P2 states in part, 
 

The California WaterFix water management facilities have, to the extent feasible, 
been “sited to avoid or reduce conflicts” with land uses in the Delta, including 
those in city and county general plans for their jurisdictions or spheres of 
influence when feasible. Over a substantial period of time, DWR has gone to 
considerable lengths to minimize conflicts with adjacent land uses. Throughout 
the process of developing the various project alternatives that have been 
evaluated and considered in remarkable detail, thoroughly recorded and 
discussed in environmental documents from 2012, DWR has decreased and/or 
moved project facility footprints to reduce impacts to existing uses and the 
environment, considering comments received from local agencies, the Delta 
Protection Commission and the Delta Stewardship Council. 

 
The California WaterFix structures which most impact the legacy towns of Clarksburg, 
Hood, and Courtland in the North Delta are the North Delta intakes.  The towns of Locke 
and Walnut Grove will also be affected by traffic impacts during construction of the 
North Delta intakes. 
 
Appendix 3F of the WaterFix Final EIR/EIS documents the process by which the 
Department of Water Resources selected the North Delta intake locations in the current 
preferred project.   Appendix 3F refers to a number of 2008 to 2010 DHCCP 
engineering documents, which appear to all be stamped “DWR internal only” on the 
cover.   While the documents were referenced in the CEQA documents, they have not 
been published until recently.   An examination of the documents shows that the 
DHCCP Engineering and EIR teams made early decisions about the location of the 
intakes, based on a very limited evaluation of impacts on land uses in the Delta.   A 
review of the documents shows that the location of the intakes appears to have largely 
determined by this early evaluation, even though later analysis in the Draft, Recirculated 
Draft, Final, and Supplemental EIR/EIS would show significant impacts to existing land 
uses and to cultural and historic resources.  
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A closeup of the current proposed location of the intakes, from page 34 of Volume 2 of 
the 2018 Conceptual Engineering Report (S.3_ 0000002) is shown below, for 
comparison with preliminary maps of intake locations. 
 
 
 

 
 
 
The following sections discuss the evidence in the Administrative Record relating to the 
determination of the intake locations. 
 

I. 2008 EVALUATION BY THE FISH FACILITIES TECHNICAL TEAM 
 
Appendix 3F in the Final EIR/EIS refers to an August 2008 memo by the  BDCP Fish 
Facilities Technical Team,  Conceptual Proposal for Screening Water Diversion 4 
Facilities along the Sacramento River, but states: 
 

It is important to note that the FFTT intake concepts were developed strictly 
looking at the requirements of diverting water from the river and not how the 
water would be conveyed beyond the levees bordering the river. Thus, existing 
land use, infrastructure constraints, and other criteria were not included for 
consideration during the initial FFTT evaluation. Further, the FFTT was directed 
by the Conveyance Workgroup to focus on a reach of the Sacramento River 
between the City of Sacramento and Walnut Grove for locating fish screen intake 
facilities.2  

(p. 3F-2.) 
 
Thus in 2008, the Conveyance Workgroup determined that no sites downriver of Walnut 
Grove would be analyzed.   
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The 2008 Fish Facilities Technical Team memo stated that sites as far North as 
possible should be chosen to avoid impacts on Delta Smelt and Longfin Smelt and other 
estuarine species (Fish Facilities Technical Team 2008, D8_DRAFT 0016824, Criteria 
12, p. 6.)   However, no evidence is provided in the administrative record of the actual 
fish distributions that were considered by the Fish Facilities Technical Team in 2008, 
since Appendix B on fish distributions is missing. (D8_DRAFT 0016824, p. 31.) 
 
The Fish Facilities Technical Team 2008 memo provided a map with cross-sections of 
the river that were evaluated, but it was clearly marked as “for illustrative purposes 
only.”  (D8_DRAFT 0016824, doc p. 10, pdf p. 31, shown on next page.)  The ‘for 
illustrative purposes only” locations were treated by later internal engineering 
documents as recommendations by the FFTT. 
 



4 

 

 



5 

 

 
II. 2010 EVALUATION BY DHCCP EIR AND ENGINEERING TEAMS 

 
The 2010 Technical Memorandum 20-2: Proposed North Delta Intake Facilities for the 
Draft EIR/S (2010 D.8_DRAFT 016289) documents that the DHCCP EIR and 
Engineering teams selected five potential intake locations in March 2010, which were 
fairly close to the sites presented in the BDCP Draft EIR/EIS for Alternative 1A.   Sites 
2, 3, and 5 were later chosen for Alternative 4A, the preferred project in the Partially 
Recirculated Draft EIR/EIS. 
 
The sites were chosen, not because other sites were infeasible, but because the 
DHCCP EIR and Engineering teams decided that the sites presented the best trade-offs 
(2010 Technical Memorandum 20-2: Proposed North Delta Intake Facilities for the Draft 
EIR/S, p. 4-8, pdf p. 61.)  However, the sites were chosen with very limited 
consideration of landowner and community impacts. 
 
The 2010 Technical Memorandum 20-2: Proposed North Delta Intake Facilities for the 
Draft EIR/S documents the following: 
 

Four measures were developed for the performance criterion of minimizing 
landowner and community impacts:  minimizing risk of collisions between using 
the Sacramento River and the intake structure, loss of current land uses, impacts 
to other beneficial users, and construction traffic impacts.   Risk of vessel 
collision was eliminated from consideration because of the difficulty of accurately 
estimating the risk level among intake options.  Construction traffic impacts were 
eliminated from consideration because this represents a short-term impact that is 
less important than the long-term changes in communities that could result from 
an intake option.   Loss of current land uses and impacts to other beneficial users 
were included as criteria for evaluating intake options.   These criteria can be 
measured in terms of acreage of land where current uses would be changed. 
(Page 39.) 

 
This analysis clearly did not consider ANY traffic impacts during the prolonged 
construction period, or cultural values of historic legacy towns, including the historic 
districts in Locke and Walnut Grove.   Potential noise impacts were also clearly not 
considered. 
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The intakes sites were also not optimal for all species of fish.   The 2010 Technical 
Memorandum 20-2: Proposed North Delta Intake Facilities for the Draft EIR/S 
documents that the National Marine Fisheries Service wanted consideration of two 
intakes downstream of Sutter Slough to reduce juvenile salmonid impacts.  Table 8.1 
showed the potential advantages and disadvantages of locations downstream of Sutter 
Slough.   Clearly there were tradeoffs between protection of salmonids and protections 
of Delta smelt and Longfin smelt. 
 

 
 
The 2010 Technical Memorandum 20-2: Proposed North Delta Intake Facilities for the 
Draft EIR/S documents that NMFS requested a further investigation of the following 
issues for the sites downstream of Sutter Slough (partial list) 
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The level of increased tidal influence at downstream locations and the potential 
for this increase to have an impact on the efficacy of fish screens and the survival 
of fish migrating past these facilities 

 
The operational strategy of diversion pumping during ebb tides, and whether this 
diversion strategy can afford more flexible site location for areas with occasional 
bidirectional flow 

 
The potential for higher concentrations of Delta Smelt at downstream sites 

 
The potential for downstream and/or upstream intakes to cause reverse flows in 
Sutter and Steamboat Sloughs 
 
The potential for decreased water quality at downstream sites. 
(pdf p. 92-93.) 
 

The potential for higher concentrations of Delta Smelt at downstream sites is not 
discussed in Appendix 3F. 
 

III. 2010 PRESENTATION TO THE BDCP STEERING COMMITTEE 
 
According to Appendix 3F of the WaterFix Final EIR/EIS,  
 

In July 2010, the BDCP Steering Committee received a presentation entitled, 
“Evaluation of North Delta Intake Locations,” which addressed potential optional 
intake locations, including intakes both upstream and downstream from the five 
proposed intake locations suggested by the EIR/EIS consulting team. Key 
findings from the presentation were:   
 

• All configurations analyzed, within the reach upstream of the 
Sacramento-American River confluence to downstream of Sutter 
and Steamboat Slough, appear to have similar salinity levels at the 
intakes.  

• Diversion capability appears insensitive to the intake configurations 
analyzed.   

• Operations and operational preference are more important than 
location of the intakes for effects on tidal dynamics.   

• Intake locations primarily influence exposure risk and to a lesser 
extent migration pathways.  

 
None of this information indicated that sites downstream of the chosen intake sites were 
infeasible. 
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IV.  2010 EVALUATION BY DWR DIVISION OF ENGINEERING 
 
Appendix 3-F of the Final EIR/EIS also cites another 2010 report by DWR Division of 
Engineering (DOE) entitled Evaluation of DHCCP Proposed Intake Locations.   
Appendix 3F states: 
 

All seventeen of the sites were evaluated using aerial maps, land use maps, 
recently collected bathymetry data, river cross-sections, and water surface 
elevations at the 99% exceedance level. 
The sites were then analyzed and compared based on the following criteria:  
 

• Location on the east or the west bank of the Sacramento River 

• Impact to existing structures, businesses, historical interests and 
current use of the land,  

• The potential for deposit of sediments at the face of the intake fish 
screens, and  

• Potential encroachment into the river cross-section and 
corresponding water depth, and preliminary screen height and 
intake facility length estimates.  

 
After evaluating all seventeen potential sites, the report identified two preferred 
combinations of  five intake locations. One set of five was all on the east bank of 
the river and north of Courtland. A second set allowed for flexibility in locating the 
intakes on the east or west bank.  
(p. 3F-11.) 
 

In reality the set of locations was largely constrained to the stretch of river between 
Courtland and Clarksburg.   There appeared to be no set of locations on this 
constrained stretch of the East Bank of the Sacramento River that would not have 
significant and unavoidable impacts on Clarksburg, Hood, and Courtland. 
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V. 2011 GEOTECHNICAL DATA REPORT 

 
A 2011 internal DHCCP report, the Draft Phase II Geotechnical Investigation—
Geotechnical Data Report—Pipeline/Tunnel Option, (D.8_DRAFT 000765) documents 
that DWR found levels of chromium in the test borings at several of the proposed intake 
sites which meet the definition of hazardous wastes in Title 22 of the California Code of 
Regulations.   The finding was not disclosed in Chapter 24 of the Draft and Final 
EIR/EIS on Hazards and Hazardous Materials. 
 
The Draft Phase II Geotechnical Investigation—Geotechnical Data Report—
Pipeline/Tunnel Option described environmental screening tests that were done on p. 2-
13 (pdf p. 24): 
 

2.3.4 Environmental Screening  
 
A detailed discussion of the environmental sampling program is provided in the 
DHCCP report Environmental Sampling Report – Phase I Geotechnical 
Investigations (DHCCP Team, 2010c). Environmental screening involved 
laboratory testing of soil samples obtained using  the Mod Cal sampler described 
in Section 2.3.3.4. The target sampling zones were sediments immediately below 
the river bottom and tunnel grade soil samples. For the shallow samples, the 
planned analyses included CAM 17 metals plus mercury and methyl mercury. 
Analysis performed from the tunnel grade included CAM 17 metals plus mercury 
and TPH. 

 
The report further stated on p. 2-18 (pdf p. 29): 
 

A summary of these results is presented in Table 3-6, and complete listing of 
these results will be presented in the DHCCP report Environmental Sampling 
Report – 2010 Phase II Geotechnical Investigations (DHCCP Team, 2011). 

 
The DHCCP Environmental Sampling Report, referenced in the Draft Phase II 
Geotechnical Investigation – Geotechnical Data Report does not appear to be in the 
Administrative Record and is not referenced in Chapter 24 of the Final EIR/EIS on 
Hazards and Hazardous Materials.  Table 3-6 on p. 3-36 of the Geotechnical showed 
exceedances for hazardous waste limits for Chromium at intakes 1,2,3, and 4.  The 
sites, boring numbers, boring depths, and values of chromium that are found are shown 
below.   The current WaterFix preferred alternative includes intakes 2,3, and 5.   The 
table below is compiled from Table 3-6 on p. 3-36, cross-referencing the boring 
numbers with the boring locations. 
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Site Boring number Depth (feet) Chromium 
(mg/kg) 

Intake 1 DCR1-DH-010-43 43 56.20 

  DCRA-DH-001-01-158 158 57.00 

Intake 2 DCRA-DH-002-01-155 155 91.20 

Intake 3 DCR3-DH-005-01 1 56.60 

  DCR3-DH-005-01 1 56.60 

Intake 4 DCR4-DH-008-01 (no depth) - 51.10 

 
 

VI. INTAKE LOCATIONS CHOSEN BY THE 2011 FISH FACILITIES 
TECHNICAL TEAM 

 
Appendix 3F of the Final EIR/EIS documents that 12 possible intake locations were 
evaluated by the Fish Facilities Technical Team.  (Appendix 3F, p. 3F-11 to 3F-13, and 
figure 3F-3, p. 21.)   There is no indication that the FFTT was informed of the levels of 
chromium found at the sites, and tests for methylmercury appear not to have been 
done. 
 
Biologist Dave Vogel criticized the locations evaluated by the FFTT as “poor options” for 
other reasons.   Vogel’s evaluation was submitted as Exhibit D in comments on the 
Draft EIR/EIS by the North Water State Water Alliance et. al., comment #1597, 
D1_DRAFT000341. 
 

The BDCP frequently cites a July 2011 Technical Memorandum by the FFTT to 
justify various components of the proposed new large fish screens. An 
examination of that document provides some revealing information relevant to 
the facilities’ unsuitable locations. The FFTT was provided with poor options for 
fish protection due to the unique, unfavorable sites for water withdrawal from the 
north Delta. It is evident that the team had no choice but to recommend only 
general criteria that were severely constrained by the site-specific conditions of 
the various intakes, and not criteria necessary to protect fish. The FFTT (2011) 
stated that the proposed north Delta intake fish screens “… make it challenging 
to literally apply sweeping velocity criteria …”. It is evident from the EIR/EIS that 
all of the numerous sites put forth for the intakes 
are poor for fish protection. The sites selected to carry forth from the EIR/EIS to 
the BDCP (Intakes 2, 3, and 5) were not chosen because those locations would 
provide good protection for fish but, instead, viewed as more favorable (but still 
bad) among the worst sites. 

(Id at doc p. 9, pdf p. 93.) 
 
One of the issues was that the early engineering analysis relied on a study by USGS for 
the decision to not place the screens on the outside bends of the river channel.  Further 
2014 comments on the BDCP EIR/EIS by Dave Vogel indicated this was a huge 
mistake:  
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These sites will not provide the near-screen sweeping velocities necessary to 
protect downstream-migrating salmon. The salient point is that past experience 
has clearly demonstrated that maintaining high sweeping velocities in front of 
large riverine flat-plate fish screens requires one of following to take place: 
 
1) Alter river channel geometry and create channel constrictions to control the 

hydraulic conditions at the fish screens. 
 

2) Position the fish screens on the outside sharp (not “gentle”) bend of the river 
channel where high water velocities are naturally present (e.g., Figures 4 - 6). 
 
3) Angle the fish screen out into the river channel in a downstream direction or jut 
the entire structure out into the channel in deeper, swifter water to maintain 
sweeping flows. 

 
The locations of the north Delta intakes, as presently envisioned in the BDCP, do 
not possess any of those conditions. Of the options above, only number 3 could 
be implemented, in theory, to maintain high sweeping velocities on the face of 
the fish screens. However, doing so will create significant hydraulic controls in 
the river channel causing back-water effects and could produce unacceptable 
flood risks in the region. Additionally, this alternative would also create ideal 
predatory fish habitats. 

(D1_DRAFT000341, Exhibit D, doc p. 15, pdf p. 99.) 
 
Despite Vogel’s comments, and comments on land use and community impacts by 
North Delta Cares and the County of Sacramento, Appendix 3F indicates that the 
locations chosen in the early 2010 engineering decisions were basically carried forward 
with only minor changes. 
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VII. SEA LEVEL RISE AND SALINITY INTRUSION 
 
A further rationale for constraining the locations of the Delta intakes was that that 
salinity intrusion with sea level rise would be higher for those locations, however, no 
analysis of salinity intrusion with sea level rise was done at intake locations below 
Walnut Grove.    
 
In 2015, California Water Research commented that operations of the North Delta 
intake locations under high levels of sea level rise were not analyzed for Alternative 4A 
(Comment 2606-8): 
 

The RDEIR does not provide modelling of the yield of the North Delta intakes 
when used as an isolated conveyance, which would become necessary during 
the latter half of the century under the highest sea level rise scenarios. It is likely 
that water exports would be reduced significantly if the South Delta intakes were 
severely impacted by salinity. At some point, salinity intrusion would be such that 
even the North Delta intakes would be affected during droughts and high tides. 
Modelling of salinity intrusion by the Army Corps of Engineers at 1.68 meters (5.5 
feet) gives some idea of the maximum extent of salinity intrusion. (footnote 5: Lu, 
S., P. Craig, C. Wallen, Z. Liu, A. Stoddard, W. McAnnally and E. Maak. "An 
Extended-Delta Hydrodynamic Model Framework for Sea Level Rise Analysis to 
Support Resource Management Planning for the Sacramento-San Joaquin River 
Delta." 2012 Presentation to California Water and Environmental Modeling 
Forum (CWEMF 2012). Folsom, CA. Incorporated by reference.) The intrusion 
would be greater if there were significant diversions of the Sacramento River 
during times of low flow and high tide.  
 
The RDEIR/SDEIS does significant disservice to water agencies in not evaluating 
or discussing the finite lifetime of the proposed conveyance project as a solution 
to sea level rise. There may be significant risks to urban water agencies in relying 
on the project as water supply for new housing and industrial infrastructure. The 
RDEIR should have included modelling so that water agencies could evaluate 
and compare the $17 billion project with alternatives which are not as vulnerable 
to continuing effects of sea level rise. Agricultural users that would be planting 
salt-sensitive permanent crops such as almonds, based on the projected water 
supply would also be affected  

 
The Department of Water Resources replied that operations under higher estimates of 
sea level rise would be analyzed in a subsequent EIR/EIS, prepared after construction 
of the project: 
 

The study period analyzed in the EIR/EIS for the action alternatives, as 
presented in the Draft EIR/EIS, was for 50 years to coincide with the completion 
the proposed Habitat Conservation Plan/Natural Communities Conservation Plan 
(HCP/NCCP). Comments on the Draft EIR/EIS expressed concern about the 
potential impacts of large-scale habitat restoration and the level of scientific 
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uncertainty about future conditions over a 50-year permit, as described in the 
Executive Summary of the RDEIR/SDEIS. Therefore, the proposed project, 
Alternative 4A, did not include the HCP/NCCP and the study period was reduced 
through the 2025/2030 conditions which would evaluate conditions that would 
occur when the proposed conveyance facilities would be initially operated. It is 
anticipated that subsequent CEQA and/or NEPA documentation may need to be 
completed following construction of the conveyance facilities to confirm that 
conditions have not changed to address long-term operations. However, it also 
recognized that future CEQA and/or NEPA documentation could be completed 
by DWR and/or Reclamation to analyze potential changes in operational 
conditions. At the time of completion of future environmental documentation, the 
then-current climate change and sea level rise projections would be considered 
in the environmental documentation.  

 
Thus, there was not only no quantitative analysis of impacts of high sea level rise on 
operations of alternative intakes downstream of the chosen location, there has been no 
real quantitative analysis of impacts of high sea level rise on operations of intakes at the 
chosen locations. 
 

VIII. CONCLUSION 
 
In conclusion, this review of the administrative record does not show evidence in the 
record that alternative locations for the intakes are infeasible, or even that the locations 
chosen are the best locations for reducing impacts to Delta smelt or salmonids, or for 
reducing reverse flows.   The presence of hazardous levels of chromium at the intake 
sites, as documented in the geotechnical data report, should also have triggered further 
evaluation.  
 
The chosen locations for the intakes do have advantages for maximizing diversions, in 
being upstream of the Delta Cross Channel and the confluence with Steamboat and 
Sutter Sloughs, and also have reduced tidal influence.   However, evaluation of the 
long-term efficacy of the chosen intake locations with high sea level rise still needs to be 
done, as shown by the 2015 response to comments by the Department of Water 
Resources. 
 
The foregoing is my evaluation of the administrative record on the choice of intake 
locations for the WaterFix preferred alternative. 
 

 
Deirdre Des Jardins 
Principal, California Water Research  

 
  


