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DELTA CONVEYANCE ASSESSMENT 
RECOMMENDATION   

 
 

RE-EVALUATE NORTH DELTA INTAKE LOCATIONS AND PERFORMANCE FOR 

HIGH SEA LEVEL RISE 

DRAFT 

 

The evaluation of North Delta intake locations for the Delta conveyance project was 

done in 2010.  Some of the intake locations considered in the 2010 evaluation are 

shown below.  As explained below, the 2010 evaluation assumed that 55 inches of sea 

level rise and levee failure would not have any significant impacts on salinity at any of 

the intake locations. But the RMA hydrodynamic modeling that was the basis for the 

assumptions in the 2010 evaluation had major limitations, which could invalidate the 

conclusions. 
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Sea Level Rise 

Projections of sea level rise by 2100 have also increased significantly since 2010.   

The Ocean Protection Council’s Science Advisory Team Working Group estimated in 

that there is a 1 in 200 chance of seeing 5.7-6.9 feet of sea level rise by 2100, 

depending on greenhouse gas emissions.1 (0.5% chance.)     

But recent research shows there could be much more rapid disintegration of the West 

Antarctic ice sheet than previously estimated (Deconto and Pollard 2016.)  A 2018 

estimate by Pierce, Kalansky, and Cayan at the Scripps Institute gave a 1 in 20 

probability of seeing 4.6 to 7.9 feet of sea level rise by 2100.2  (5% chance.) 

For the 4th National Climate Assessment, NOAA estimated that there could be up to 10 

feet of sea level rise at the Golden Gate by 2100.  This is a maximum estimate. 

Projections for years past 2100 are even higher, as shown in the graph below from the 

Army Corps of Engineers Sea Level Change calculator. 

 

If the new Delta Conveyance project is intended to have a lifetime of over 50 years, the 

performance of intake locations with high sea level rise and levee failure must be re-

                                                           
1 Griggs, G, Árvai, J, Cayan, D, DeConto, R, Fox, J, Fricker, HA, Kopp, RE, Tebaldi, C, Whiteman, EA (California Ocean 
Protection Council Science Advisory Team Working Group). Rising Seas in California: An Update on Sea-Level Rise 
Science. California Ocean Science Trust, April 2017.  Available at 
http://www.opc.ca.gov/webmaster/ftp/pdf/docs/rising-seas-in-california-an-update-on-sea-level-rise-science.pdf 
 
2 Pierce, D., Kalansky, J., Cayan, D. Climate, Drought, and Sea Level Rise Scenarios for California’s Fourth Climate 
Change Assessment, a report for the California Energy Commission’s Fourth Climate Change Assessment, 2018.  
Available at http://www.climateassessment.ca.gov/techreports/docs/20180827-Projections_CCCA4-CEC-2018-
006.pdf 
 

http://www.opc.ca.gov/webmaster/ftp/pdf/docs/rising-seas-in-california-an-update-on-sea-level-rise-science.pdf
http://www.climateassessment.ca.gov/techreports/docs/20180827-Projections_CCCA4-CEC-2018-006.pdf
http://www.climateassessment.ca.gov/techreports/docs/20180827-Projections_CCCA4-CEC-2018-006.pdf
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evaluated. The limitations of the Delta Conveyance project in mitigating for sea level 

rise should also be disclosed. 

July 2010 Evaluation of North Delta Intake Locations 

The 2010 presentation on the evaluation of North Delta intake locations documents that 

the evaluation assumed that all locations had equivalent salinity intrusion under extreme 

sea level rise, stating: 

Salt propagation near the intake configurations does not appear to be a 

significant concern under extreme sea level rise 

all configurations appear to have same salinity levels at the intake locations 

based on RMA modeling 

The referenced RMA modeling was also done in 2010 and was presented to the BDCP 

Steering Committee.  It was titled, “Potential Impacts of Large‐Scale Delta Levee Failure 

on BDCP Restoration and Intake Investments.” The RMA study concluded there were 

no significant impacts on the isolated facility from 55 inches of sea level rise or levee 

failure.  However, the RMA modeling had major limitations. 

Limitations of the 2010 RMA modeling 
 
RMA’s 2010 modeling of salinity intrusion at the North Delta intakes with sea level rise 
and levee failure was based on modifications of modeling of levee failures from 
earthquakes in the Delta Risk Management Strategy. 
 

 
The scenarios analyzed included a base scenario with restoration of BDCP “Restoration 
Opportunity Areas”, a scenario with the failure of 3 Delta Islands plus Grizzly Island, and 
one with the Hayward earthquake scenario, plus Grizzly Island failure. Tidal boundaries 
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included historical Golden Gate tide, and Historical Golden Gate tide plus 55 inches of 
sea level rise (140 cm.)  The maps above, from p. 5 of the 2010 PowerPoint 
presentation to the BDCP steering committee3, show the three scenarios that were 
analyzed.  Flooded islands are in blue, and restored areas are in red. 
 
The graph below is from p. 10 of the RMA 2010 PowerPoint presentation. “Base_PP-
LLT” refers to the base scenario with the preferred project (North Delta intakes plus 
Restoration Opportunity Areas at Late Long Term (after 2060.) “3ISFAIL_PP-LLT” refers 
to the Three Island Failure scenario, and “Hayward_Fail_PP-LLT” refers to the Hayward 
Failure scenario. “Exp_Adj” refers to export adjustments, which involve switching 
exports to the North Delta diversions whenever EC at the Contra Costa Canal intakes 
gets above 1090 umhos/cm. “+SLR140cm” refers to sea level rise of 55 inches (140cm.) 
 
The graph shows that the tidally averaged EC at the intakes stays below 200 and 
concludes that there are no significant impacts on the EC at the intakes from sea level 
rise or levee failure. 
 

 
 
However, RMA’s large-scale levee failure scenario did not consider failure of levees 
north of Isleton and Bouldin Island. One must go back to the 2005 report from RMA’s 
study of the Hayward earthquake scenario for the Delta Levees Seismic Risk 

                                                           
3 “Potential Impacts of Large Scale Delta Levee Failure on BDCP Restoration and Intake Investments.”  Resource 
Management Associates, 2010.   
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Assessment4 to discover that RMA’s Hayward scenario uses a grid which only includes 
levees as far north as Bouldin Island. (See below.)   RMA’s use of a grid which only 
includes levees in the southeast and southwest Delta was based on assumed impacts 
from a large earthquake on the Hayward-Rogers Creek fault.  
 

 
                                                           
4 Resource Management Associates, Preliminary Seismic Risk Analysis Associated with Levee Failures in the 
Sacramento – San Joaquin Delta, Appendix A, Delta Levees Seismic Risk Assessment Modeling 30 and 50 Breach 
Scenarios, 2005.  Available at http://www.calwater.ca.gov/content/Documents/library/LSI-DSRAppendix_A.pdf. 
 

http://www.calwater.ca.gov/content/Documents/library/LSI-DSRAppendix_A.pdf
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Those assumptions simply fail for levee failure with high sea level rise.  Without 
significant investment in raising the Delta levees, it is likely that 6.6 feet of sea level rise 
(2 meters) would be enough to cause widespread levee failure in the Delta.   The map 
on the following page shows land elevations in the Delta from 2007 LIDAR data.  
Subsided lands go as far north as Courtland.  Delta islands will also continue to 
experience subsidence.  As shown in the green maps, Mount and Twiss projected an 
additional 4-4.9 feet of subsidence between 1998 and 2100 near Courtland.5    
 
There has been no modeling of salinity intrusion with levee failure as far north as 

Courtland.  Because the bottom of the Sacramento River is below sea level, it is likely 

that at low flows, there could be significant salinity intrusion upstream.   This could 

mean higher salinity levels at the North Delta intakes during droughts. 

Seismic risk in the North Delta is not insignificant 
 
The Seismology Technical Memo for the Delta Risk Management Strategy6 shows faults 
and fault zones that could cause levee failure in the North Delta, as well as a substantial 
seismic hazard at the Delta Cross Channel. Contributing crustal fault sources for the 
Delta Cross Channel include the Hayward-Rogers Creek San Gregorio, Calaveras, 
Greenville, and Concord-Green Valley faults.  Contributing blind fault sources include 
the Southern Midland fault, and the Northern midland and Thornton Arch zones 
hypothesized by Jeffrey Unruh.7 (Shown on following pages.)   
 
A map of levee seismic vulnerability groups from the WaterFix Draft Supplemental 
EIR/EIS8 shows that levees as far north as Courtland are also seismically vulnerable. 
Levees upstream of Courtland were not evaluated for levee vulnerability in the WaterFix 
Draft Supplemental EIR/EIS because they are above current Mean Higher High Water 
(MHHW), but MHHW will move upstream with sea level rise and subsidence.9 

                                                           
5 Mount, Jeffrey, & Twiss, Robert. (2005). Subsidence, sea level rise, and seismicity in the Sacramento-San Joaquin 
Delta. San Francisco Estuary and Watershed Science, 3(1).  Available at 
https://escholarship.org/uc/item/4k44725p. 
 
6 URS Corporation / Jack R. Benjamin & Associates, Delta Risk Management Strategy Technical Memo, Seismology, 
Final. June 15, 2017. 
 
7 Unruh, Jeffrey and Hitchcock, Christopher, Characterization of Potential Seismic Sources in the Sacramento-San 
Joaquin Delta, California, Final Technical Report, U. S. Geological Survey National Earthquake Hazards Reduction 
Program, 2009.  Available at 
https://www.waterboards.ca.gov/waterrights/water_issues/programs/bay_delta/california_waterfix/exhibits/doc
s/dd_jardins/DDJ-142_Unruh.pdf. 
 
8 California WaterFix Draft Supplemental EIR/EIS Chapter 9 Figures, Figure 9-4, Levee Seismic Vulnerability Groups, 
p. 4. Available at http://files.californiawaterfix.com/2018_07-
16_Public_Draft_WEB/2_Figures/Ch_09_Geo_Seismicity_Draft_SEIR-EIS_Figures.pdf 
 
9 Mount, Jeffrey, & Twiss, Robert. (2005).  Op. cit. 
 

https://escholarship.org/uc/item/4k44725p
https://www.waterboards.ca.gov/waterrights/water_issues/programs/bay_delta/california_waterfix/exhibits/docs/dd_jardins/DDJ-142_Unruh.pdf
https://www.waterboards.ca.gov/waterrights/water_issues/programs/bay_delta/california_waterfix/exhibits/docs/dd_jardins/DDJ-142_Unruh.pdf
http://files.californiawaterfix.com/2018_07-16_Public_Draft_WEB/2_Figures/Ch_09_Geo_Seismicity_Draft_SEIR-EIS_Figures.pdf
http://files.californiawaterfix.com/2018_07-16_Public_Draft_WEB/2_Figures/Ch_09_Geo_Seismicity_Draft_SEIR-EIS_Figures.pdf
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1                                            Closeup of WaterFix Supplemental EIR/EIS Figure 9-4, Seismic Vulnerability of Delta levees 

 


