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First Draft for Discussion: 
Implementation Plan 
for Regional Methods- Efficiency of Agricultural Water Use
						
The report to the legislature will include a proposed plan to implement the quantification methodology. Key elements of the plan will include: 
What is to be implemented (the methods and indicators at different scales)?
What entities should implement, and how can they coordinate with existing data and reporting activities?
Description of data sources and quality
Schedule and frequency of applying methodology; phasing and pilot studies
Estimated cost of acquiring data and implementing methods.

This paper provides a set of example implementation elements for the Regional Scale methods proposed. The example elements are for discussion purposes. 

Methods and Indicators

Table 1 summarizes the purposes and draft methods discussed for regional scale quantification of efficiency of agricultural water use.

Who Should Implement?

The regional scale methods use data that may cover hundreds of thousands of acres and, in all but a few cases, will span multiple water suppliers and counties. DWR considered two existing regional entities and processes that provide data gathering, analysis, reporting, and management. These processes are summarized below:

DWR land and water uses analysis conducted in support of the CWP update. This is an extensive, ongoing activity that gathers water use and supply data at various regional scales, develops estimates of water use or supply quantities that are not directly measured, and uses the information to construct water balances.
Regions accepted under DWR’s Integrated Regional Water Management program. These regions represent groups of local water suppliers and other agencies that prepare regional plans and are eligible for state funding to implement elements of those plans.

Counties were also considered, but they vary widely in their water management activities and capabilities, and they do not generally correspond well to water shed or other water management boundaries.

DWR recommends that the regional scale efficiency methodology be incorporated into its existing land and water use analysis process. Most of the data required for the methods in Table 1 are already collected or estimated during this process, and DWR’s land and water use analysts have substantial experience and local knowledge needed to implement the methodology effectively. DWR also recommends that the regional scale data collection be coordinated with the data collected and reported by water suppliers, either through their existing reporting processes (e.g., AB1404) or any new data collection associated with supplier-level efficiency methodologies.

Data Sources and Estimates

The quality of existing data needed to implement the methodology varies significantly across regions and data categories. This presents the largest challenge to generating useful information from the methodology. Some data are measured with a high degree of accuracy, some at a lower accuracy, and some important data are not measured at all and must be estimated. Estimation can use methods independent of the regional water balance activity, or it can use the balancing of water supplies with water uses to derive (back-calculate) a component of the water balance. Table 2 provides a summary of likely sources of data for regional methods, and identifies options and needed improvements.

Groundwater pumping is a particularly important part of overall agricultural water use that is not measured directly for the majority of irrigated areas in California. Other components such as reuse, return flow, and seepage losses are generally estimated with varying degrees of accuracy. Even crop evapotranspiration estimates used for regional water balances may rely on generalized coefficients in the absence of good, localized estimates that are aggregated to a regional scale.

Agronomic uses are already estimated by some suppliers, but the current estimation procedure is likely not standardized. Just as some of the water applied to refill the root zone runs off or percolates, some of the water applied for, say frost control exceeds the minimum “needed” to accomplish the task. Environmental uses are not generally estimated except as part of a targeted study. Calculations of the Agronomic and Total Beneficial Use Fractions will necessarily be limited and qualified in early implementation years. The next section includes recommendations for improved data collection and estimation of some water flows in order to support the methodology.

Schedule, Frequency, and Phasing of Implementation

Implementation of the regional methodology should occur in several phases, extending over a period of xx years. Phasing will allow the use of existing data to prepare initial estimates of the regional methods while data improvements are identified and implemented.

Phase 1: Complete within xx years
Use existing data and estimates of water use at the regional scales, based on existing hydrologic regions and detailed analysis units used by DWR in its planning. This information will be used to calculate the Regional Consumptive Use Fractions and Regional Water Management Fractions, and to the extent possible, the Total Beneficial Use Fraction.
Characterize the uncertainty of the estimated fractions, and identify the data sources in each region that contribute the greatest amount to the uncertainty.
Develop a plan to improve the key limiting data in Phase 2.

Phase 2: Complete within yy years

Based on priorities and available funding, implement the data improvement recommendations from Phase 1. Priorities could be based on data categories or regions of the State.
Select a region or sub-region as a pilot test to apply the methods using the improved data. Assess results and revise data recommendations if necessary. 
Phase 3: Begin after yy years
Apply improved data collection and estimation processes and implement methods in all regions. Frequency and timing shall be coordinated with analyses done for CWP Updates.


Cost of Implementation

[under development]


Table 1: Purposes and Indicators for Regional Scale Methodology
	Evaluation Purposes:
1. Evaluate the total quantity of water diverted into a defined regional boundary to that being consumed by the crops grown within the region to assess the relationships between total diversions and total crop water demands.  With that addition of agronomic demands and non-crop beneficial uses (e.g. environmental objectives) met with diverted water, the relationships can further be evaluated and understood.
1. Assess opportunities to modify current water management systems and operations 

Indicators:  
RCUF = Regional Consumptive Use Fraction
RCUF = Total ETAW/Total AWnet
RWMF = Regional Water Management Fraction
RWMF = (Total ETAW + Recoverable Flows)/Total AWnet
RBUFT = Regional Total Beneficial Use Fraction 
RBUFT = (Total ETAW + Total agronomic needs + Total intended environmental  
                  needs)/Total AWnet
Where:
Total ETAW = Total evapotranspiration (ET) of all the crops produced within the defined regional boundaries during the time period being measured, minus the quantity of precipitation that effectively meets a portion of the crops’ ET.
Total Agronomic needs = the total additional water needed to effectively produce the crops within the defined regional boundary.   This value will likely be a generalized value for each crop type grown, since the management of each individual field may be unique and may vary due to micro-climates within a defined region.  
Total Environmental needs = the additional portion of applied water directed to intentional environmental purposes within the field boundary, as well as along delivery canals, managed wetlands, or other intentional or mandated use of water for a non-crop beneficial purpose within the defined regional boundary.  This may also include water directed to managed refuges that are not served by an identified water supplier (e.g. state and national wildlife refuges).
Recoverable Flows = the estimated or measured quantity of water leaving the defined regional boundary as either surface flows or percolation to underlying aquifers.  In the instances where the groundwater is actively managed, the recoverable flows would be that portion of groundwater that laterally flows into aquifers outside of the defined regional boundary and/or accretions to rivers. 
Total AWnet = the total water diverted into the defined regional boundary, including surface and groundwater, for irrigation purposes.  Quantified as the total of both surface water sources (direct diversion of water under rights or contracts) and groundwater pumped and applied separately from surface sources by both identified Water Suppliers and private pumpers, minus the change in groundwater storage in an actively managed groundwater basin.  Water diverted for non-irrigation purposes (e.g. domestic or municipal use) must be subtracted from total.  Also, the net water diverted to production of livestock should be subtracted, where appropriate, from the total diverted water quantity to achieve the "net" total (e.g. water consumed/evaporated to produce animal and/or animal products).	





Table 2: Data Sources and Options
	Data Component
	Source or Options
	Notes

	Crop ET
	Regional ET: 
Method 1: regional-level ETo and Kc
Method 2: aggregate up from more detailed ETo and Kc
Method 3: processed satellite imagery
	Other optional methods are possible. More than one source available for processed 

	Total Applied Water
	Surface water from suppliers.
Private water rights diversions from SWRCB
Groundwater estimated
	Use AB1404 reporting as it becomes available
GW use is unmeasured. Improved ways to estimate use are needed.

	Agronomic Uses
	Options: reported by suppliers; estimated by DWR 

	Is a standard estimation procedure needed? Could address in data assessment phase. 

	Environmental Uses
	Limited studies and estimates available
	DWR work with suppliers, DFG and USFWS, and other groups to develop estimation procedure.

	Recoverable Flows
	Estimated as part of the water balance, e.g., total return flows minus estimate of evaporation and flow to salt sinks
	Is a standard estimation procedure needed? Could address in data assessment phase.





Table 3: Summary of Implementation Plan Elements for Regional Scale Methods
	Implementation Plan Element
	Details
	Notes

	Methods and indicators
	Regional CUF, 
Regional Water Management Fraction, Regional Total Beneficial Use Fraction
	

	Implementing Entities
	DWR Land and Water Use analysis units
	Coordinate data reporting process with suppliers within region

	Data Sources
	See Table 2
	

	Schedule and frequency
	Initial phase (within first xx years): calculate using best existing data and estimates. Identify priorities for improved data.
Second phase: fund and implement data improvement plan
Ongoing: calculate methods as part of CWP update process, and report with the CWP update ( every five years)




	[bookmark: _GoBack]Data improvement plan could provide options to the legislature, with associated cost and other implications.
Data priorities could include: improved GW estimates, accepted methods and estimates of environmental uses.

	Cost
	(To be estimated)
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