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Board Review Process 

Previous review 
Consistency with Board policy goals  

Water supply analysis 

Water quality analysis 

Project operations analysis 

¢ƻŘŀȅΩǎ ǊŜǾƛŜǿ 
Fishery/Ecosystem improvements 

Seismic analysis 

Climate change analysis 

Revised cost estimates 

Draft EIR/S comment process 
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Board Review Process 

Upcoming review 
Cost and financial analysis 

Impacts on Integrated Resource Plan 

Review business case for continued investment 
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California Water Fix

Cal Water Fix 

New and diversified intake locations 

Improved fish screening 

Manage South Delta reverse flows 

Lower fish salvage at pumps 

Operable fish gate at the head of Old River 

Non-physical fish deflection barrier at Georgiana Slough 

Enhanced real-time monitoring 

Habitat restoration mitigation 
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California Eco Restore 

California EcoRestore is unassociated with mitigation 
as part of the conveyance improvements 

Goal 30,000 acres of additional habitat restoration 

25,000 acres from existing SWP/CVP biological opinions 

5,000 acres from Proposition 1 grants 
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Reverse Flow & Fish Take Reduction 

SWP Pumps 
CVP Pumps 
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Reverse 
Flows 

Downstream 
Flows 



8 

http://www.google.com/url?sa=i&rct=j&q=State+Water+Project&source=images&cd=&cad=rja&docid=njuaGa0qskEaSM&tbnid=uOx2iMKXxbLIQM:&ved=0CAUQjRw&url=http://www.tunneltalk.com/California-water-Jul12-Governor-Brown-supports-mega-conveyance-tunnels-project-under-the-Delta.php&ei=w_UDUofaNYO4yQHn04HQDA&bvm=bv.50500085,d.cGE&psig=AFQjCNGIQCYox48g7ejJ5w39x8QRUqEzFA&ust=1376077547533329


Overview 

Seismic Analyses 

Effects on in-Delta salinity following an earthquake 

Effects on Delta tunnels 
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Year Research & Analysis 

2008 Delta Risk Management Study  

2009 Quantifying Seismic Risks  

2011 Levee Stability Analyses 
Delta Seismic Design Report 
Emergency Resource Allocation Model 

2012 Emergency Response and Recovery Tool 
aǳƭǘƛπ!ƎŜƴŎȅ CƭƻƻŘ ϧ 9ŀǊǘƘǉǳŀƪŜ 5Ǌƛƭƭǎ 
Peat Deformation/Consolidation Mechanisms 

2013 Seismic Analyses of the Emergency Pathway 

2015 Tech Eval. of Delta Levees-Emergency Pathway  

These analyses were conducted by Department of Water Resources, URS, AECOM, Jack Benjamin & Associates,  
William Lettis & Associates, Moffat & Nichols, AMEC Geomatrix, University of California Los Angeles 



6.5 M earthquake from 16 mile 
break on Southern Midland fault 

50 breaches & 20 island failures  

0.2 - 0.3 g ground acceleration 

35% risk 20 islands failing in 25 yrs 
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Emergency Pathway along Middle River



Performance of Emergency Pathway 

Improvements 
South Delta levees 

Emergency Material & Rock Stockpiles 

Funding (State & Federal) 

Analysis 
Estimated 6-months to develop emergency pathway after 
major earthquake 

Potentially restores up to half of the SWP/CVP capacity 
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Performance of Tunnels 

Research 
Underground structures suffer less damage than surface 
structures  

Deeper tunnels less vulnerable than shallow pipelines 

Lined tunnels are safer than unlined tunnels 

Segmental liner has better performance among all tunnels 
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Earthquake Magnitude 
Surface 

Acceleration Tunnel 
Tunnel 

Damage 
Athens M 5.9 0.25 g Athens Metro None 

Northridge M 6.7 0.40 g L.A. Metro None 
Kobe M 6.9 0.50 g Isobe Dori Minor spalling 

Chi-Chi M 7.6 0.53 g Taipei Metro None 



Performance of Tunnels 

Delta Tunnels Analysis 

Tunnel depth is well below liquefiable soil layer 

Tunnels do not cross any known active faults 

Research concludes that segmental liners experience no or 
very little damage for ground accelerations up to 0.5g* 

Delta Tunnels expected to perform well under 
accelerations of 0.27- 0.50g from magnitude M7.8 - M6.5 
earthquakes (San Andreas, Hayward, Midland) 

14 * Dean et al, 2006, International Association for Engineering Geology  
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Overview 

Summary 
Cal Water Fix analysis & design incorporates climate change 

Cal Water Fix provides climate change adaptation 

Analyses 
Effects on water quality & water supply (DWR analysis) 

Effects on North Delta intake location (CH2M analysis) 

Assumptions 
20 global climate models used to project Delta sea-level rise 

Time periods modeled ς 2025, 2060, 2100 
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Effects on Delta Intake Location 

SWP Pumps 
CVP Pumps 

Sea Level Rise Effects  
with Cal Water Fix 

(On Average) 

2015  
2025 

2060  
2100  

Salinity lines indicate 2,000 ppm TDS 

Analysis conducted by CH2M for Metropolitan Water District 

Salinity lines indicate 2,000 ppm TDS 
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Effects on Delta Intake Location 

SWP Pumps 
CVP Pumps 

Sea Level Rise Effects  
with Cal Water Fix 

(Drought Conditions) 

Salinity lines indicate 2,000 ppm TDS 

Analysis conducted by CH2M for Metropolitan Water District 

2015  
2025 

2060  
2100  



Effects on Delta Intake Location
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South Intake 2010 2025 2060 

Salinity (TDS mg/L) 301 311 326 

Bromide (mg/L) 0.34 0.35 0.35 

North Intake 2010 2025 2060 

Salinity (TDS mg/L) 111 111 111 

Bromide (mg/L) 0.08 0.08 0.08 

Combined 2010 2025 2060 

Salinity (TDS mg/L) 214 221 228 

Bromide (mg/L) 0.21 0.22 0.22 

Based on BDCP Draft EIR/S Alternative 4-H4 
Analysis conducted in 2013 by CH2M for Metropolitan Water District. 
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Potential Impacts of Sea-Level Rise on SWP/CVP Exports 

Information from DWR CALSim model; MWD share ~ 25%; 2060 operations are preliminary estimates 
�d�Z�����^�Á�]�š�Z�}�µ�š�_�������o���t���š���Œ���&�]�Æ�����•�•�µ�u���•���v�}���Œ�����µ���š�]�}�v���]�v���(�µ�š�µ�Œ�����•�µ�‰�‰�o�]���•�����µ�����š�}���‰�}�š���v�š�]���o���������]�š�]�}�v���o�������}-restrictions 

20 

W
ith

ou
t 

C
al

 W
at

er
 F

ix 

W
ith

ou
t 

C
al

 W
at

er
 F

ix 

W
ith

 
C

al
 W

at
er

 F
ix 

W
ith

 
C

al
 W

at
er

 F
ix 

E
xi

st
in

g 


