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OverviewOverview
• Supplies and Uses
• Water Portfolio Components 
• Water Balance Process
• Inflow-Outflow Methodology
• Water Plan Coordination
• Inflow-Outflow Method Refinement
• Water Balance Scale
• Parking Lot Issues
• Water Plan Activities
• Data Needs
• Potential Partnerships
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Land UseLand Use

• Determine 
Water Portfolio 
uses for each 
sector

• Aggregate by 
DAU-County
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Water SourceWater Source

• Source of 
supply by field

• Aggregate by 
DAU-County

• Determine 
water 
diversions or 
groundwater 
pumping
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Update Update 
20092009

• DAU-County 
water balances
– County Totals
– Watershed 

Totals
– Regional 

Totals
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Water Balance ProcessWater Balance Process
• Mass balance (Water Flow Diagram) is difficult to apply

– Limited data and staff resources to develop:
• Rainfall-runoff and natural deep percolation recharge
• Native vegetation ET
• Stream accretion and depletion
• Groundwater change in storage and lateral flow

• Apply Inflow-Outflow Method to developed uses
– Limit analysis to surface and rootzone (boundary condition)
– Develop applied water and consumptive use of applied water 

estimates
– Determine the disposition of applied water
– Use actual supply data or estimated diversions
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IDEF0IDEF0 Process DiagramProcess Diagram

Water Balances
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IDEF0IDEF0 Process DiagramProcess Diagram

Inflow-Outflow Method
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IDEF0IDEF0 Process DiagramProcess Diagram

Deep Perc Ca
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IDEF0IDEF0 Process DiagramProcess Diagram

Deep Percolation
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IDEF0IDEF0 Process DiagramProcess Diagram

Conveyance Deep Perc
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IDEF0IDEF0 Process DiagramProcess Diagram

Applied Water Deep Perc
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IDEF0IDEF0 Process DiagramProcess Diagram

Subsurface Outflow
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InflowInflow--Outflow Method ObjectivesOutflow Method Objectives
• Focus on Developed Use Balance

– Describe developed uses and disposition of supplies
• Determine operational characteristics and relational factors

– Relationship of supplies and applied water to conveyance seepage, 
deep percolation, consumptive uses, and outflow

• Refine applied water / deep percolation / runoff relationships
• Evaluate Consumed Fraction (Irrigation Efficiency) values
• Quantify and represent the reuse and movement of water 

between and within sectors of use
– Important for rice and managed wetlands

• Estimate the movement of water between DAU/Counties
• Verify balance outflow
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InflowInflow--Outflow Method ProcessOutflow Method Process

• Determine actual year uses and supplies
– Account for disposition of all uses, including 

conveyance, deep percolation, reuse, outflow, etc.
– First - balance each sector of use
– Second - balance all sectors together, accounting for 

the movement of water between sectors (reuse)
• Urban WWTP discharge to drains and re-diverted for 

agricultural or managed wetland use
• Agricultural return flows used by managed wetlands
• Applied water, net water use, and depletion checks for 

estimating reuse, conveyance seepage, and deep percolation
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ProcessProcess

• Supplies
• Drain Water
• Reuse
• Reuse between sectors
• Depletions
• Deep percolation
• Intentional GW recharge
• Outflow
• Change in surface 

storage

EXAMPLE



September 24, 2007September 24, 2007 Statewide Water Analysis NetworkStatewide Water Analysis Network 1717

InflowInflow
• Supplies by sector of use
• Agricultural groundwater

– Water source map for 
Sacramento Valley is the basis 
for the Land Use Method of 
groundwater pumping

– Elsewhere, differentiate 
between surface and ground 
water use by field or regionally 
to refine estimates of land use 
based groundwater extraction 

Supplies 
by Use



September 24, 2007September 24, 2007 Statewide Water Analysis NetworkStatewide Water Analysis Network 1818

Relational Factors (          )

• On-field losses

• Deep Percolation

• Conveyance

• Outflow

Depletions and
Deep Percolation
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Relational Factor ExampleRelational Factor Example

• Conveyance consists of:
– Conveyance Deep Percolation
– Conveyance System Evaporation & Evapotranspiration
– Conveyance Seepage
– Conveyance Deep Percolation to Salt Sink
– Conveyance Subsurface Outflow to OR, NV, or MX
– Conveyance Return Flows to Develop Supply

• To other DAU/Counties, Planning Areas, Hydrologic Regions
• Conveyance Return Flows for Delta Outflow

– Conveyance Return Flows to OR, NV, or MX
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Conveyance Deep Percolation (by Sector) =
∑ [ Supply x Conveyance Deep Percolation Factor (DPC) ] (by supply type)

= Local Surface Water x DPCLSW
+ Local Import x DPCLI
+ Groundwater (Unadjudicated) x DPCGW-U
+ Groundwater (Adjudicated) x DPCGW-A
+ Groundwater (Banked) x DPCGW-B
+ Colorado River x DPCCR
+ State Water Project x DPCSWP
+ Central Valley Project (Base) x DPCCVP-B
+ Central Valley Project (Project) x DPCCVP-P
+ Other Federal x DPCOFED
+ Ocean Desalinization x DPCODSL
+ Water from Refineries x DPCREF
+ Water Transfers x DPCWT
+ Inter-Basin Water Transfers x DPCIntWT
+ Reuse x DPCRr
+ Reuse (Wastewater Recycling) x DPCRww
+ Reuse (Desalinization) x DPCRd
+ Reuse of Agricultural Supply x DPCRa
+ Reuse of Managed Wetland Supply x DPCRmw
+ Reuse of Urban Supply x DPCRu

Example Example 
CalculationCalculation
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Surface Storage by Use within Sectors
- Affected by rice and managed wetland ponding

operations
- Results in monthly and water year carryover

storage
- Affects return flow timing

Outflow and Change in Surface 
Storage Components of Balance
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Water Plan Water Plan 
CoordinationCoordination

• Coordinating Analysis 
Areas
– Detailed Analysis Units 

(DAUs) for Water Plan
– Water Budget Areas 

(WBAs) for CalSim
– Analysis areas are 

subsets or combinations 
of  one another
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InflowInflow--Outflow Method RefinementOutflow Method Refinement
• Outline data needs and coordinate with potential 

data partners
• Refine the process and representation of reuse
• Improve water routing linkages within and between 

DAU-County analysis areas
• Determine useful analysis areas

– DAU-County?
– Watershed?
– Water district or water agency?
– Groundwater basin?
– How will the data fit with Integrated Regional Water 

Management Planning?
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Update 2005 Parking Lot IssuesUpdate 2005 Parking Lot Issues

• Comprehensive analytical framework
• Gap analysis
• Environmental water accounting
• Additional annual water portfolio data
• More local detail
• More groundwater information
• QA/QC for Water Plan data
• Improved data transparency
• Climate change impacts
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Water Plan ActivitiesWater Plan Activities

• Deliverables
– Water Supplies (Surface, ground, reuse, recycled, etc.)
– Water Uses
– Conveyance
– Deep Percolation
– Outflow

• Update 2005 accomplishments
– 1998, 2000, and 2001 water portfolio data

• Update 2009 planned activities
– 1999, 2002, 2003, 2004, and 2005 water portfolio data
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Examples of Data NeedsExamples of Data Needs

• Exchange of regional and local planning data
• WWTP data
• Water source mapping by field

– Identification of surface and ground water 
infrastructure for improved estimates of supply

• Additional stream gaging
– Diversions and system outflow

• Measured diversion data
• Conveyance loss data
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Potential partnerships/coordinationPotential partnerships/coordination

• Goal
– Improve, coordinate, and promote Water Plan data 

exchange for regional planning and simulation models
• Partners

– CalSim / IWFM coordination
– Water Districts/Agencies?
– Regional Planning Groups?
– ???
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Questions?Questions?


