
Southern California Groundwater and Climate WorkshopSouthern California Groundwater and Climate Workshop
University of California, RiversideUniversity of California, RiversideUniversity of California, RiversideUniversity of California, Riverside

February 24, 2012February 24, 2012

B b Ti h PEB b Ti h PEBob Tincher, P.E.Bob Tincher, P.E.
Manager of Engineering and PlanningManager of Engineering and Planning



• Who?
ManagementManagement

• Supplies
• Why?
• What?
• Resources

• Objectives
• Uncertainties
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Responsibilities:Responsibilities: Current sources:Current sources:Responsibilities:Responsibilities:
–– Provide supplemental water.Provide supplemental water.

Maintain the safe yield ofMaintain the safe yield of

Current sources:Current sources:
State Water Project State Water Project 
Storm water captureStorm water capture–– Maintain the safe yield of Maintain the safe yield of 

the San Bernardino Basin the San Bernardino Basin 
Area (Bunker Hill and Lytle).Area (Bunker Hill and Lytle).

Storm water captureStorm water capture
PrecipitationPrecipitation

( y )( y )
–– Maintain water levels in the Maintain water levels in the 

Colton Basin Area Colton Basin Area andand
Ri id B i ARi id B i A

PrecipitationPrecipitation

Riverside Basin AreaRiverside Basin Area..
–– Maintain minimum flows in Maintain minimum flows in 

thethe Santa Ana RiverSanta Ana River
Treated WastewaterTreated Wastewater

the the Santa Ana RiverSanta Ana River..
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Precip ‐

167,238 167,238 

p
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73%

17,675 17,675  9,000 9,000  12,000 12,000 

Bunker Hill/LytleBunker Hill/Lytle RialtoRialto‐‐ColtonColton Riverside NorthRiverside North Yucaipa and othersYucaipa and others



Integrated Integrated 
Regional Regional  Regional Regional Regional Regional 
Water Water 

Management Management 

Urban Water Urban Water 
Management Management 

Pl  Pl  Management Management 
Plan Plan 

(IRWMP)(IRWMP)

Plan Plan 
(RUWMP)(RUWMP)

(Multiple Discipline)(Multiple Discipline) (Water)(Water)



 Improve Water Supply Improve Water Supply 
ReliabilityReliabilityyy

 Protect Protect Water QualityWater Quality
E t  E t  R t tiR t ti d d  Ecosystem Ecosystem RestorationRestoration and and 
Environmental Environmental ImprovementImprovement



Di tDi tDisasterDisaster
 EarthquakeEarthquake
P   tP   t Power outagePower outage

 Delta levee failureDelta levee failure

Water ShortagesWater Shortages
D htD ht DroughtDrought

 Legal constraintsLegal constraints
Cli t  ChCli t  Ch Climate ChangeClimate Change



 Changes Changes 
S k S k 

 Increased demandIncreased demand
I i ti  I i ti   Snowpack Snowpack 

 RunoffRunoff
 Irrigation Irrigation 
 Reservoir Reservoir 

 Groundwater rechargeGroundwater recharge evaporationevaporation









Optimize Imported WaterOptimize Imported Water
 Increase utilization/reliability Increase utilization/reliability 

Optimize Local SuppliesOptimize Local Supplies
 Reduce DemandReduce Demand / y/ y

of imported waterof imported water Increase water use efficiency Increase water use efficiency 
(conservation)(conservation)

 Develop new sources of Develop new sources of  Develop new sources of Develop new sources of 
supplysupply
 Capture more storm waterCapture more storm water

h f l dh f l d Increase the use of recycled Increase the use of recycled 
waterwater

Increase storage Increase storage 
(Surface, groundwater, water banking, etc.)(Surface, groundwater, water banking, etc.)

Emergency MeasuresEmergency Measures
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 Senate Bill x7Senate Bill x7‐‐7 (2009)7 (2009)
 10% reduction by 2015.10% reduction by 2015.
 “20 by 2020”“20 by 2020”20 by 202020 by 2020
(20% reduction by 2020)(20% reduction by 2020)



I dI dIndoorIndoor
34%34%

OutdoorOutdoor
66%66%



“Smart” Controllers“Smart” Controllers Sprinkler NozzlesSprinkler Nozzles

















http://www.westernlandscapecontest.com/http://www.westernlandscapecontest.com/



Bunker Hill and Lytle BasinsBunker Hill and Lytle Basins
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“Tilted Water Table” Concept for SBBA“Tilted Water Table” Concept for SBBA
BEFOREBEFORE DroughtDroughtBEFOREBEFORE DroughtDrought
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DateDate DescriptionDescription CostCost

19911991 SBVMWD submit application to appropriate  Santa Ana SBVMWD submit application to appropriate  Santa Ana 
River water based on construction of Seven Oaks DamRiver water based on construction of Seven Oaks DamRiver water based on construction of Seven Oaks Dam.River water based on construction of Seven Oaks Dam.

19951995 SBVMWD/WMWDSBVMWD/WMWD submit joint application  and petition for submit joint application  and petition for 
reconsideration of “fully appropriated” stream status for reconsideration of “fully appropriated” stream status for 
Santa Ana River.Santa Ana River.

19991999 StateStateWater Resources Control Board Hearing on fully Water Resources Control Board Hearing on fully 
appropriated stream status for the Santa Ana Riverappropriated stream status for the Santa Ana River

20022002 Apply for water rightApply for water right on Santa Ana Riveron Santa Ana River $15$15 millionmillionpp y gpp y g 55

2/20072/2007 Seven Oaks Dam EconomicSeven Oaks Dam EconomicAnalysisAnalysis $35,000$35,000

4/20084/2008 Santa Ana River Groundwater Recharge Optimization Santa Ana River Groundwater Recharge Optimization 
Study (SBVMWD/SBVWCD)Study (SBVMWD/SBVWCD)

$359,000$359,000
Study (SBVMWD/SBVWCD)Study (SBVMWD/SBVWCD)

8/20098/2009 Complete Seven Oaks Dam Economic AnalysisComplete Seven Oaks Dam Economic Analysis $31,039$31,039

1/20101/2010 Enhanced Santa Ana River Recharge Environmental and Enhanced Santa Ana River Recharge Environmental and 
Construction DocumentsConstruction Documents

$706,200$706,200
Construction DocumentsConstruction Documents

TotalTotal $16,131,239$16,131,239



Permit Diversion License



DateDate DescriptionDescription CostCost
11/2/9311/2/93 Seven Oaks Dam Water Conservation Feasibility Seven Oaks Dam Water Conservation Feasibility  $1 023 000$1 023 00011/2/9311/2/93 Seven Oaks Dam Water Conservation Feasibility Seven Oaks Dam Water Conservation Feasibility 

Study (CompletedStudy (CompletedOctober 1997)October 1997)
$1,023,000$1,023,000

6/11/976/11/97 Pay for “blanketPay for “blanket drain” improvements to Seven drain” improvements to Seven 
Oaks DamOaks Dam

$3.2 million$3.2 million
Oaks DamOaks Dam

10/18/0610/18/06 Participation in Updated Seven Oaks Dam Water Participation in Updated Seven Oaks Dam Water 
Conservation Feasibility ReportConservation Feasibility Report

8/3/20078/3/2007 Payment for updated Seven Oaks DamPayment for updated Seven Oaks DamWater Water 
Conservation Feasibility StudyConservation Feasibility Study

$400,000$400,000

8/098/09 Payment for updated Seven Oaks DamPayment for updated Seven Oaks DamWater Water  $400,000$400,00099 y py p
Conservation Feasibility StudyConservation Feasibility Study

4 ,4 ,

TOTALTOTAL $5,023,000$5,023,000
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California’s Water California’s Water 
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Water Projects in CA



State Water State Water 
P j tP j tProjectProject

Th D ltTh D ltThe DeltaThe Delta



29 SWP 29 SWP 
C t tC t tContractorsContractors

SBVMWDSBVMWD

55thth Largest State Largest State 
Water ContractorWater Contractor

102,600 acre102,600 acre--feet feet 
per yearper yearp yp y



80%80%80%80%
77%77%

72%72%

60%60% 62%62%60%60%

2002 2005 2007 2009 2011



OCEAN/TIDALOCEAN/TIDAL//
HIGH SALINITYHIGH SALINITY



11 SACRAMENTO RIVERSACRAMENTO RIVER

33

–– DELTA CROSS CHANNELDELTA CROSS CHANNEL
–– MOKELUMNE RIVERMOKELUMNE RIVER
–– OLD & MIDDLE RIVERSOLD & MIDDLE RIVERS

22

SACRAMENTO RIVER SACRAMENTO RIVER 
REVERSESREVERSES

22

SOUTH DELTA SOUTH DELTA 
RIVER REVERSALRIVER REVERSAL

OCEAN/TIDALOCEAN/TIDAL

SAN JOAQUIN RIVERSAN JOAQUIN RIVER

RIVER REVERSALRIVER REVERSALHIGH SALINITYHIGH SALINITY

State and FederalState and Federal
Pumping PlantsPumping Plants



Solution:Solution:
“Delta Conveyance” “Delta Conveyance” 

(Peripheral Canal)(Peripheral Canal)( p )( p )



DualDual‐‐Conveyance Conveyance − − Central Central TunnelTunnelDualDual‐‐Conveyance Conveyance − − Central Central TunnelTunnel

Sac RiverSac RiverSac RiverSac River SacramentoSacramentoSacramentoSacramentoSac RiverSac RiverSac RiverSac River

StocktonStocktonStocktonStockton

SWP PumpsSWP PumpsSWP PumpsSWP Pumps
CVP PumpsCVP PumpsCVP PumpsCVP Pumps



GoalsGoals
 Paradigm shiftParadigm shift: take more imported : take more imported  Paradigm shiftParadigm shift: take more imported : take more imported 
water during wet years when it is water during wet years when it is 
availableavailableavailable.available.

 Increase utilization.Increase utilization.
 Increase storage for dry years.Increase storage for dry years.

Not a new concept.Not a new concept.pp





Dry YearDry YearDry YearDry Year
(spot market)(spot market)

W t YW t YWet YearWet Year
(minimal delivery)(minimal delivery)( y)( y)





Wet YearWet YearWet YearWet Year
(Store water)(Store water)

D  YD  YDry YearDry Year
(Use stored water)(Use stored water)(Use stored water)(Use stored water)



OptimizationOptimizationOptimizationOptimization



OptimizationOptimization



NormalNormal ThreatenedThreatened EmergencyEmergency



IRWMPIRWMP RUWMPRUWMP
(Multiple Discipline)(Multiple Discipline) (Water)(Water)
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Contact InformationContact Information
Bob TincherBob Tincher
909/387909/387--9215, direct9215, direct// ,,
909/226909/226--2812, cell2812, cell
bobt@sbvmwd.combobt@sbvmwd.com



Solution:Solution: State State 
W t P j tW t P j tWater ProjectWater Project

Th D ltTh D ltThe DeltaThe Delta



Water Supply BenefitWater Supply BenefitAnalysisAnalysisWater Supply BenefitWater Supply BenefitAnalysisAnalysis

WithoutWithout Improved ConveyanceImproved Conveyance
62%62%  average SWP Table A deliveries average SWP Table A deliveries62%62% − average SWP Table A deliveries− average SWP Table A deliveries

WithWith Improved ConveyanceImproved Conveyance
80%80% − average SWP Table A deliveries− average SWP Table A deliveries

Restored Water Supply for SoCalRestored Water Supply for SoCalRestored Water Supply for SoCalRestored Water Supply for SoCal
Almost 1 million afAlmost 1 million af

Preliminary Subject to Revision



 Table A Entitlement:  102,600 acreTable A Entitlement:  102,600 acre‐‐ft.ft.
 R li bilit  R t A  D li R li bilit  R t A  D li 2009 Reliability Report Average Delivery2009 Reliability Report Average Delivery

 Current (2009) = 68,700 acreCurrent (2009) = 68,700 acre‐‐ftft
F t  ( )   6 6F t  ( )   6 6 Future (2029) = 64,600Future (2029) = 64,600



The weak link:  the The weak link:  the Delta Delta 
Important?Important?Important?Important?Unique  Environment

• Confluence of CA’s two biggest watersheds
• 750 plant and animal species• 750 plant and animal species
• More than 40 threatened and endangered species

Economy and infrastructureEconomy and infrastructure
• Agriculture, recreation, transportation, energy 
reserves,  flood protection

Water conveyancey
• Drinking water for 25 million people
• Irrigation for ~3 million acres of farmland
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End of 2011End of 2011
Draft Conservation Draft Conservation 
PlPlPlanPlan

Draft EIR/SDraft EIR/S
End of 2012End of 2012End of 2012End of 2012

Final EIR/S Final EIR/S 
PermitsPermitsPermitsPermits

20222022
Construction Construction Construction Construction 
completecomplete

Preliminary Subject to RevisionPreliminary Subject to Revision



Cost per AcreCost per Acre‐‐FeetFeetCost per AcreCost per Acre‐‐FeetFeet

T t lT t l SWPSWP CVP CVP TotalTotal SWPSWP‐‐CVP CVP 
Water SupplyWater Supply

CostCost per Acreper Acre‐‐ftft

East 6 27 million AF  $82/AFEast 6.27 million AF ~ $82/AF

West 6.27 million AF ~ $100/AF

T l 6   illi  AF  $ /AFTunnel 6.27 million AF ~ $119/AF

••7878 ••Preliminary Subject to RevisionPreliminary Subject to Revision



 3.4 million cubic yards of concrete
 Hoover Dam 3.25 million cy

 15 million cubic yards of tunnel muck
f b ll fi ld 1000 story football field

 3.8 million muck car trips

6   illi  f t  f  i f i   t l 260 million feet of reinforcing steel
 2 times around the world

••7979



Total SBBA Production
San Bernardino County 
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 Groundwater production limits set to begin 1964Groundwater production limits set to begin 1964 Groundwater production limits set to begin 1964Groundwater production limits set to begin 1964
 SB SB –– 15,000 af (1960 usage 22,000 af)15,000 af (1960 usage 22,000 af)
 Riverside Riverside –– 10,000 af10,000 afRiverside Riverside  10,000 af10,000 af
 Redlands Redlands –– 14,000 af14,000 af
 Colton Colton –– 4,000 af4,000 afColton Colton  4,000 af4,000 af

 Cities then go out to find supplemental suppliesCities then go out to find supplemental supplies
 OCWD not happy about efforts to thwart the OCWD not happy about efforts to thwart the  OCWD not happy about efforts to thwart the OCWD not happy about efforts to thwart the 
decisiondecision



L   f l l  l Loss of local control
 Big Cities Rule!g
 San Bernardino and Colton charter 
members of MWDSC in 1928 (Both members of MWDSC in 1928 (Both 
cities withdrew in 1931.)
M t    ll b k t   d i t t Must pay all back taxes and interest ‐
$20.1 mil in 1957




