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Factors affecting future Factors affecting future 
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quality in Napa County, quality in Napa County, 
andand strategies for strategies for 

adaptationadaptation
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Managed Managed 
Lands

Source: CalFire FRAP

Lands
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Imperative to Act to Keep Pace w/ ChangesImperative to Act to Keep Pace w/ Changes
Population growthPopulation growth
Shift to permanent cropsShift to permanent crops
Delta & watersheds in declineDelta & watersheds in decline
Climate Change profoundly Climate Change profoundly 
impacting water systemsimpacting water systems
Current water & flood systems Current water & flood systems 
aging and challenged by legal aging and challenged by legal 
remedies & regulatory protectionsremedies & regulatory protections
Growing economic & societal Growing economic & societal 
consequences of declining water consequences of declining water 
reliability and degraded quality of reliability and degraded quality of 
surface & groundwater suppliessurface & groundwater suppliesCalifornia Water PlanCalifornia Water Plan
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Imperative to Act to Keep Pace w/ ChangesImperative to Act to Keep Pace w/ Changes

The The EntireEntire System System ––

water & flood management, water & flood management, 
watersheds & ecosystemswatersheds & ecosystems

–– has lost resilience and is has lost resilience and is 
changing in undesirable ways.changing in undesirable ways.

All regions are affected by All regions are affected by 
statewide challenges. statewide challenges. 
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Climate Change Increasing Stress on SystemClimate Change Increasing Stress on System
Calif. Water Plan Highlights pages 8 Calif. Water Plan Highlights pages 8 -- 99

Air temperature and 
variability

Precipitation amount, 
timing and type

Sea level riseRunoff timing and quantity
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How Climate Change Impacts How Climate Change Impacts 
CaliforniaCalifornia’’s Water Resourcess Water Resources

Reduced snowpackReduced snowpack impacting water impacting water 
supply, hydropower, and flood supply, hydropower, and flood 
operationsoperations
More variable rainfall & river runoffMore variable rainfall & river runoff
increasing flood & drought severityincreasing flood & drought severity
Higher water temperaturesHigher water temperatures degrading degrading 
aquatic ecosystemsaquatic ecosystems
Rising sea levelRising sea level threatening the Delta, threatening the Delta, 
bays, estuaries & coastlinebays, estuaries & coastline
•• destabilizing leveesdestabilizing levees
•• increasing SW/GW salinityincreasing SW/GW salinity
Higher water demandHigher water demand all sectorsall sectors
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Historical Sea Level Rise Historical Sea Level Rise -- San FranciscoSan Francisco

7” rise 
in 100 yr

From report: "Using future climate projections to support water resources 
decision making in California", CDWR 2009
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Projected Sea Level RiseProjected Sea Level Rise

From report "Using future climate 
projections to support water 

resources decision making in 
California", CDWR 2009

1.8 - 3.1
feet
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Lower Napa Lower Napa 
River Area River Area 

Vulnerable to Vulnerable to 
Sea Level Rise Sea Level Rise 

1616”” –– light bluelight blue
5555”” –– dark bluedark blue
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Projected Salinity IntrusionProjected Salinity Intrusion

1997 - 2007

2100

From report "Using future climate projections 
to support water resources decision making 

in California", CDWR 2009Napa River
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Precipitation VariabilityPrecipitation Variability



1313

Variation in Annual River Runoff Variation in Annual River Runoff –– Napa RiverNapa River
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Variation in Seasonal Runoff Variation in Seasonal Runoff –– Napa RiverNapa River
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Variation in Annual River Runoff Variation in Annual River Runoff –– Putah CreekPutah Creek

Source: USGS
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Variation in Seasonal Runoff Variation in Seasonal Runoff –– Putah CreekPutah Creek

Source: USGS
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Lake Berryessa OperationLake Berryessa Operation
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Groundwater Groundwater 
Monitoring & Monitoring & 

PlanningPlanning
Water levels ABOVE
drought period water 
levels 

Water levels About the 
SAME as drought 
period water levels 

Water levels BELOW
drought period water 
levels 
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FEMA Flood FEMA Flood 
Zones

Source: Napa County

Zones
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Population & Water UsePopulation & Water Use
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Land & Land & 
Water Water 
Use

Source: CDWR

Use
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Napa River Water BalanceNapa River Water Balance
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2050 Napa Valley Water Resources Study2050 Napa Valley Water Resources Study
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Field CropsField Crops

Source: Napa 
County WICC
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Steelhead Steelhead 
Trout Trout 

Habitat

Source: Napa 
County WICC

Habitat
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Napa River Basin Limiting Factors AnalysisNapa River Basin Limiting Factors Analysis

Napa River put on 303d list as impaired by sediment in 1990Napa River put on 303d list as impaired by sediment in 1990
Prompted RWQCB to prepare a sediment Total Maximum Prompted RWQCB to prepare a sediment Total Maximum 
Daily Load (TMDL)Daily Load (TMDL)
Napa River Basin Limiting Factors Analysis InitiatedNapa River Basin Limiting Factors Analysis Initiated

Evaluate factors limiting populations of steelhead, Chinook salmEvaluate factors limiting populations of steelhead, Chinook salmon, on, 
and CA fresh water shrimp (rare or threatened native fish) in thand CA fresh water shrimp (rare or threatened native fish) in the e 
Napa River watershedNapa River watershed
Designed to help the RWQCB refine the TMDL problem statement Designed to help the RWQCB refine the TMDL problem statement 
and facilitate the Coastal Conservancyand facilitate the Coastal Conservancy’’s restoration planning and s restoration planning and 
project implementation.project implementation.
Developed several recommended interim priorities for management Developed several recommended interim priorities for management 
actions and additional research.actions and additional research.
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Napa River Sediment Reduction and Napa River Sediment Reduction and 
Habitat Enhancement PlanHabitat Enhancement Plan

GoalsGoals
Conserve the steelhead trout populationConserve the steelhead trout population
Establish a selfEstablish a self--sustaining Chinook salmon populationsustaining Chinook salmon population
Enhance the overall health of the native fish communityEnhance the overall health of the native fish community
Enhance the aesthetic and recreational values of the river and iEnhance the aesthetic and recreational values of the river and its ts 
tributariestributaries

Sediment TMDL defining the allowable amount of sediment Sediment TMDL defining the allowable amount of sediment 
that can be discharged into the Napa River, expressed as a that can be discharged into the Napa River, expressed as a 
percentage of the natural background sediment delivery rates percentage of the natural background sediment delivery rates 
to channelsto channels
Implementation plan to achieve the TMDL and related habitat Implementation plan to achieve the TMDL and related habitat 
enhancement goalsenhancement goals
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IWM Adaptation StrategiesIWM Adaptation Strategies
provide guidance for Actions, Funding, & Regulationsprovide guidance for Actions, Funding, & Regulations

Integrated Integrated RegionalRegional Water Management (IRWM) Water Management (IRWM) 
Planning & ImplementationPlanning & Implementation
CaliforniaCalifornia Water Plan Resource Management Water Plan Resource Management 
Strategies & RWQCB Basin PlansStrategies & RWQCB Basin Plans
UrbanUrban Water Management Planning & General Plan Water Management Planning & General Plan 
Water Element linked to Land Use PlanningWater Element linked to Land Use Planning
GroundwaterGroundwater Management Planning & MonitoringManagement Planning & Monitoring
AgriculturalAgricultural Water Management Planning Water Management Planning 
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Update 2009 Update 2009 –– StateState’’s Blueprints Blueprint
Integrated Water Management & SustainabilityIntegrated Water Management & Sustainability
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Integrated Regional Water ManagementIntegrated Regional Water Management

Watershed 
Management

Dam
Rehabilitation

Groundwater
Recharge Basins

Land Use
Planning

Watershed Management
• Reduced Siltation
• Water Quality
• Habitat

Dam Rehabilitation
• Flood Protection
• Water Supply
• Fish Passage

Land Use Planning
• Protect Groundwater
Recharge Areas

Recharge Basins
• Water Supply & Quality
• Pumping Lifts

Water Conservation
• Reduced demand

Water
Conservation

19
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Integrated Regional Water ManagementIntegrated Regional Water Management

Imported
Water

Ag Water Conservation
• Reduced Demand
• Reduced Ag Runoff

Imported Water
• Reduced Dependence
• Use when available

System Interties
• Mutual Reliability
• Emergency Readiness

Recycled Water
• Water Supply
• Reduced Discharge

Desalination
• Water Supply
• Groundwater Quality

System
Interties

Brackish Water
Desalination

Recycled
Water

Ag Water
Conservation

20
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27 Resource Management Strategies27 Resource Management Strategies
from the California Water Planfrom the California Water Plan

Reduce Water DemandReduce Water Demand Improve Water QualityImprove Water Quality
Agricultural Water Use EfficiencyAgricultural Water Use Efficiency
Urban Water Use EfficiencyUrban Water Use Efficiency

Improve Operational Efficiency & 

Drinking Water Treatment and Drinking Water Treatment and 
DistributionDistribution
Groundwater/Aquifer RemediationGroundwater/Aquifer Remediation
Matching Quality to UseMatching Quality to Use
Pollution PreventionPollution Prevention
Salt & Salinity ManagementSalt & Salinity Management
Urban Runoff ManagementUrban Runoff Management

Practice Resource Stewardship

Improve Operational Efficiency & 
TransfersTransfers
Conveyance Conveyance –– DeltaDelta
Conveyance Conveyance –– Regional/LocalRegional/Local
System ReoperationSystem Reoperation
Water TransfersWater Transfers

Increase Water Supply Practice Resource StewardshipIncrease Water Supply
Agricultural Lands StewardshipAgricultural Lands Stewardship
Economic Incentives (Loans, Grants, Economic Incentives (Loans, Grants, 
and Water Pricing)and Water Pricing)
Ecosystem RestorationEcosystem Restoration
Forest ManagementForest Management
Land Use Planning & ManagementLand Use Planning & Management
Recharge Areas ProtectionRecharge Areas Protection
WaterWater--Dependent RecreationDependent Recreation
Watershed Management

Conjunctive Management & Conjunctive Management & 
Groundwater StorageGroundwater Storage
Desalination Desalination ––Brackish & SeawaterBrackish & Seawater
Precipitation EnhancementPrecipitation Enhancement
Recycled Municipal WaterRecycled Municipal Water
Surface Storage Surface Storage –– CALFEDCALFED
Surface Storage Surface Storage -- Regional/LocalRegional/Local

Improve Flood Management Watershed ManagementImprove Flood Management
Flood Risk ManagementFlood Risk Management
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Ways to Access Water Plan InformationWays to Access Water Plan Information

Visit the Water Plan Web PortalVisit the Water Plan Web Portal
www.waterplan.water.ca.govwww.waterplan.water.ca.gov

Subscribe to Water Plan eNews Subscribe to Water Plan eNews 
a weekly electronic newslettera weekly electronic newsletter

www.waterplan.water.ca.gov/enewswww.waterplan.water.ca.gov/enews

http://www.waterplan.water.ca.gov/
http://www.waterplan.water.ca.gov/enews
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Questions?Questions?
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