
 

 

 
August 05, 2013 
Re: LC-4220 WTR-4.03 
 
Mr. Steven C. Hvinden 
Chief, Boulder Canyon Operations Office 
Bureau of Reclamation, Lower Colorado Region 
PO Box 61470 
Boulder City, Nevada 89006-1470 
 
Subject: IID 2014 Inadvertent Overrun Payback Plan and Revised 2013 Inadvertent Overrun Payback 
Plan 
 
Mr. Hvinden: 
 
Imperial Irrigation District is pleased to submit the subject documents for your review.  The 2014 

Inadvertent Overrun Payback Plan is included as requested in your Notice of Calendar Year 2012 

Overrun dated June 7, 2013.  IID worked with your staff to prepare this plan and is confident that it 

provides a thorough summary of the conservation measures that IID proposes to utilize to meet its 

2014 payback obligation of 154,738 acre-feet and that it satisfies the requirements of the IOPP 

Procedures as currently drafted.   

The revised 2013 Inadvertent Overrun Payback Plan is submitted for further consideration following 

extensive consultation by IID staff with your staff and IID water users to refine and document the 

baseline computation methods used to verify conservation by IID’s On-Farm Efficiency Conservation 

Program, as recommended by members of the IOPP Technical Committee. 

IID looks forward to discussing these plans in greater detail with Reclamation and the IOPP Technical 

Committee, and seeks expedited approvals to facilitate moving forward with their implementation in 

order to meet the 2013 and 2014 payback obligations.  Given the on-farm and fallowing programs are 

core components of IID’s plans, and both require solicitation and contracting processes, it is 

imperative that the necessary approvals be received promptly in order to avoid implementation 

delays. 

Both plans indicate an estimated range of yields for each conservation measure.  IID will provide 

updated information to Reclamation to further delineate the mix of conservation measures and narrow 

the estimated yield ranges.  Updated estimates will become available as contracting proceeds for the 

fallowing and on-farm conservation programs, following the plans’ approval by the Regional Director. 

I look forward to working more with you and your staff as IID continues its efforts to fulfill its payback 

obligations. Should you have any questions regarding IID’s payback plans, please contact me at 760-

339-9784. 

  



Best regards, 

 

 

Darren Fillmore, PE 

Senior Program Manager 

Water Engineering Services 

encl: 2 

cc via email:  Tanya Trujillo, CRB  

 Tina Shields, IID 



 

 

 

2014 Inadvertent Overrun Payback Plan 

August 5, 2013 

Purpose 

In a letter to Imperial Irrigation District (IID) dated June 7, 2013, the Bureau of Reclamation 

(Reclamation) formally notified IID of its calendar year 2012 overrun.  The 148,375 acre-feet 

overrun is also documented in Reclamation’s Colorado River Accounting and Water Use Report 

– Arizona, California, and Nevada – Calendar Year 20121, which further calculates an end-of-

year payback balance for 2012 of 134,076 ac-ft after the application of 14,299 ac-ft of excess 

2012 conservation originally designated for Intentionally Created Surplus (ICS).  This 

inadvertent overrun was caused by increased irrigation requirements due to intensified cropping 

patterns, record demand for agricultural commodities, and subnormal precipitation. 

In accordance with the Inadvertent Overrun and Payback Policy (IOPP), IID is required to 

submit this payback plan to describe how it will meet its calendar year 2014 payback obligation 

of 154,738 ac-ft, which includes the 2012 overrun and the 20,662-ac-ft balance of IID’s 2011 

overrun.  IID anticipates implementing IOPP Conservation Measures in 2013 and 2014 for early 

and scheduled payback, respectively. Each source of payback water and its scheduled use is 

described below. 

IOPP Conservation Measures 

IID plans to implement the following types of IOPP conservation measures: 

 Delivery System Improvements 

 Main Canal Seepage Interception 

 Fallowing Program 

 On-Farm Conservation in the following categories: 

 Irrigation Scheduling and Event Management  

 Pressurized Irrigation 

 Tailwater Reuse 

 Surface Irrigation Optimization 

 

IID’s primary objective in implementing the measures listed above is to manage its quantified 

water supply and satisfy its conservation, transfer, and mitigation obligations under the 2003 

Quantification Settlement Agreement and Related Agreements (QSA), although implementation 

schedules and conservation targets have been accelerated and increased to meet IOPP 

                                                            
1
 http://www.usbr.gov/lc/region/g4000/4200Rpts/DecreeRpt/2012/2012.pdf 

http://www.usbr.gov/lc/region/g4000/4200Rpts/DecreeRpt/2011/2011.pdf
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obligations.  Water conserved through these measures will first be applied to meet QSA 

requirements.  Remaining conserved water volumes will be applied to 2014 IOPP requirements 

and then, in the unlikely event that excess conservation occurs, to other early payback 

obligations, early transfer obligations, other Colorado River conservation commitments and/or 

for storage as ICS as described below. 

Main Canal Seepage Interception and Fallowing Programs are identified as conservation 

measures in IID’s 2014 Plan for the Creation of Extraordinary Conservation Intentionally 

Created Surplus.  IID acknowledges that Extraordinary Conservation ICS cannot be created 

during a calendar year when IID incurs an overrun.  Thus should IID incur an overrun in 2014, 

any volume conserved through Main Canal Seepage Interception and Fallowing Programs in 

excess of the volumes required for transfer, payback, or other conservation commitments would 

be applied to eliminate or reduce the 2014 overrun before being considered for storage as ICS. 

Conservation Measure Descriptions, Estimated Volumes, and Proposed Verification 

Accounting for the consumptive use reduction associated with the following IOPP Conservation 

Measures is performed relative to IID’s diversion at Imperial Dam using the loss factors 

previously agreed upon by IID and Reclamation.  Station 60 accuracy is assumed comparable 

to All-American Canal accuracy at Pilot Knob.  Uncertainty of annual volume conveyed by the 

All-American Canal at Pilot Knob has been demonstrated to have 2.0% accuracy with 95% 

confidence.2  The volume estimates given below for the various conservation measures are 

estimated at-site yields and do not include conveyance loss corrections. 

Delivery System Improvements  

IID is implementing its System Conservation Program (SCP) consisting of delivery system 

improvements designed to conserve water through targeted spill reductions and improvements 

to water delivery operations.  Components of the SCP include automated headings of main 

canals and laterals, continuous measurement and monitoring of lateral spill sites and delivery 

gates, and construction of inline lateral reservoirs.  Water level and flow information will be 

provided to operations personnel in near real-time to facilitate faster responses to system 

fluctuations.  These projects will require significant upgrades to IID’s current SCADA system, 

development of custom decision-support software, and deployment of technological aides such 

as portable computers for zanjeros. 

In 2013, IID funded and staffed 14 additional water patrolmen positions.  These additional labor 

forces were employed to aggressively target and reduce operational discharge on canals and 

laterals most impacted by increased delivery flexibility required by IID’s agricultural users and 

for which infrastructure improvements have been planned under the SCP, but not yet 

constructed.  Intensified cropping patterns, coupled with adoption of sophisticated irrigation 

practices and on-farm conservation measures, have caused an increase in the demand for 

flexible delivery service.  In addition to reducing operational discharge incidental to these flexible 

                                                            
2 Clemmens, A. and Wahlin, B. (2006). ”Accuracy of Annual Volume from Current-Meter-Based Stage Discharges.” J. Hydrol. Eng., 

11(5), 489–501.  
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deliveries, IID anticipates that this supplemental labor force will result in additional conservation 

through improved operational efficiency relative to normal water delivery practices.  This effort to 

accelerate the SCP and increase its conservation yield is estimated to result in up to 100,000 

ac-ft of extraordinary conservation in 2014.  Please refer to Appendix A for a conceptual 

overview of the baseline against which SCP yields will be measured. 

Depending on the performance of this and other planned conservation measures, some, none, 

or all of the conservation yield from delivery system improvements may be needed to help meet 

transfer requirements of the QSA.  Thus, up to 100,000 ac-ft may be available for overrun 

payback.  IID will provide updates to Reclamation as conservation measure performance 

projections are refined in 2014. 

Conservation through delivery system improvements will be estimated relative to historical spill 

baselines.  These baselines are modeled based on available historic spill measurement data 

and current operational conditions. 

Reclamation is invited to perform semiannual verification visits at delivery improvement or spill 

monitoring sites.  IID will make available site locations and specific conservation yields as they 

become available.  Reclamation may randomly select five percent of the sites for on-site 

verification, whereupon IID will provide baseline data and estimated conservation volumes. 

Main Canal Seepage Interception System  

IID’s Main Canal Seepage Interception System is the first efficiency conservation program to be 

implemented to meet IID’s water transfer obligations under the QSA and other related 

agreements.  This project consists of the installation and operation of pump stations, collection 

sumps, and appurtenant structures in open drains that run parallel to certain reaches of main 

canals located in areas of highly permeable soils.  These open drains were constructed along 

main canals decades ago to intercept and carry seepage to the Salton Sea to relieve adjacent 

agricultural lands of high water tables associated with canal seepage.  The Main Canal 

Seepage Interception System is estimated to have the capacity to collect 30,000-40,000 ac-ft of 

water from existing interceptor drains and pump seepage back into the main canals to supply 

downstream water users and reduce IID’s delivery at Imperial Dam.  In total, 22 pumping 

stations were constructed at the lower ends of interceptor drains and are operated to maintain 

drain water levels within six inches of historical levels to prevent interference with normal 

drainage and induction of additional seepage from the main canals.  The locations of the 22 

pump stations are shown in Figure 1. 

Each pump station is equipped with an electromagnetic flow meter and a programmable logic 

controller with data logging and telemetry capabilities.  Data is transmitted via radio to IID’s 

servers for daily quality control, summary, and archival. 

This seepage recovery project was designed primarily to provide conserved water for transfer 

under the QSA; however, because the construction schedule for this project outpaced the 

conserved water delivery schedule required by the QSA, this extraordinary conservation project 

may produce conserved water in excess of the transfer requirements.  As such, the excess 
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conserved water is available for use by IID for other purposes including overrun payback and 

ICS until such time that the full conservation yield of this seepage recovery project is transferred 

under the QSA.  IID estimates that the Main Canal Seepage Interception System will conserve 

up to 36,000 ac-ft in calendar year 2014.  Some, none, or all of this volume may be applied to 

transfer obligations under the QSA, potentially leaving up to 36,000 ac-ft available to satisfy 

scheduled IOPP obligations in 2014.  In the unlikely event that excess conserved water remains 

after 2014 payback obligations are fully met through this and other measures, IID has requested 

that any remaining water conserved by Main Canal Seepage Interception, up to 12,000 ac-ft, be 

stored as ICS. 

IID will continue to cooperate with Reclamation in coordinating semiannual verification 

inspections of two of the Main Canal Seepage Interception sites.  Flow data and volume 

summaries for selected sites will be made available to Reclamation.  IID will also continue to 

provide Reclamation with quarterly summaries of volume pumped at each site. 

 
Figure 1  Map depicting locations of 22 Main Canal Seepage Interception stations 

El Centro 

Brawley 

Calexico 
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Fallowing Program 

IID’s Fallowing Program is a voluntary program that allows willing landowners or lessees with 

landowner permission to contract with IID to receive payment for forgoing all delivery of 

irrigation water throughout the term of the agreement, usually one to two years.  The water that 

otherwise would have been used for irrigation is conserved and becomes available for IID to use 

for other purposes such as transfer or mitigation under the QSA, overrun payback under the 

IOPP, other Colorado River conservation commitments, or ICS. 

Initial program parameters were established in the Phase I On-Farm Fallowing Program Plan3 

dated March 18, 2004.  This document was updated in 20064 and is anticipated to be further 

revised in 2013 or 2014.  Additional minor program changes have been periodically 

incorporated into IID’s template agreement with participants.  Links to fallowing program 

summary information, which includes agreement templates, can be accessed from IID’s 

fallowing webpage5. 

Estimated conservation yields for fallowed fields are evaluated relative to field-specific baselines 

utilizing 10-year running average water delivery history with certain adjustments.  Individual 

fields may participate in fallowing programs for up to three out of every five years, must comprise 

a minimum of ten irrigated acres, and must have been irrigated for crop production each of the 

previous three years, excluding years enrolled in IID fallowing programs.  Proposed fields are 

screened for these and other eligibility criteria with consideration given to environmental impacts 

and administrative costs.  In the event of oversubscription, eligible fields are selected utilizing a 

random selection process. 

Since 2003, IID has conducted over a dozen separate fallowing programs yielding over 950,000 

acre-feet of conserved water by paying participants over $73 million to fallow approximately 

170,000 acres of agricultural lands.  IID is currently administering its 2013-14 fallowing program, 

which offers 12 to 18-month terms with start dates ranging from January 1, 2013 to July 1, 2013 

and an end date of June 30, 2014.  Additionally, IID anticipates administering calendar year and 

midyear fallowing programs in 2014 with start dates of January 1 and July 1 

Depending on final contract volumes, the total projected fallowing program yields for calendar 

year 2014 are 200,000 to 330,000 ac-ft, of which 150,000 ac-ft is required to meet QSA 

obligations for transfer and environmental mitigation.  Depending on the yield of other 

conservation measures implemented in 2014, 50,000 to 154,738 ac-ft of the 2014 fallowing yield 

may be applied to 2014 IOPP payback obligations, with any excess fallowing conservation 

being credited to meet early QSA transfer or mitigation obligations, other Colorado River 

conservation commitments, or ICS purposes.  IID will provide Reclamation with provisional and 

final contracted volumes as they become available.  IID will also post lists of participating fields 

designated by canal and gate identifiers and acreage along with provisional fallowing program 

                                                            
3 www.iid.com/fallowingprograms2004plan 
4 www.iid.com/fallowingprograms2006plan 
5
 www.iid.com/fallowingprograms 

http://www.iid.com/fallowingprograms2004plan
http://www.iid.com/fallowingprograms2006plan
http://www.iid.com/fallowingprograms
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conservation yield data and contract start and end dates on its website once the program 

enrollment is complete.  

IID monitors fields enrolled in the Fallowing Program to ensure that no irrigation water is 

delivered during the term of the contracts.  For most participants, delivery gates are locked to 

prevent water delivery to fields participating in the Fallowing Program.  Instances where the 

same gate supplies a participating field and other water uses, physical obstructions such as 

berms or secondary gates/locks are employed.  Additionally, IID’s water order entry and delivery 

tracking software locks the accounts of fallowed fields and does not allow the placement of 

water orders on participating fields.  This provides a verifiable record that irrigation water was 

not delivered to these fields. 

IID will continue to cooperate with Reclamation in coordinating semiannual verification 

inspections of five percent of the total acreage enrolled in the Fallowing Program.  When 

Reclamation schedules the visit, IID will provide a list of enrolled fields and acreages from which 

Reclamation may randomly select a sample of fields representing five percent of total enrolled 

acreage.  Data sets detailing baselines and conservation volumes for selected fields will be 

provided to Reclamation during the semiannual inspection visits. 

On-Farm Efficiency Conservation Program 

IID initiated its On-Farm Efficiency Conservation Program in November 2012, soliciting 

proposals for a 2013 calendar year pilot program6.  The pilot program is anticipated to be 

extended through 2014 with additional proposal solicitation beginning in July 2013.  The 

program’s 2014 conservation goal of 40,000 ac-ft will be achieved by contracting with 

agricultural water users to implement on-farm water use efficiency improvement measures.  IID 

will pay participants to reduce their seasonal delivery volumes through the use of approved 

conservation measures.  Payments will be made per unit volume of delivery reduction.  

Interested customers are required to propose a crop, conservation measure, contract term, and 

an anticipated delivery reduction volume.  IID will then evaluate all proposals for certain 

eligibility criteria and randomly select for contracting those proposals needed to meet 

conservation goals.  Contracts will specify a field- and crop-specific baseline delivery volume 

based on delivery records from the previous 10 years against which delivery reduction will be 

evaluated, after correction for actual weather conditions and season lengths.  Please refer to 

Appendix B for a detailed description of baseline estimation methods.  Participants will agree to 

accept a firm delivery limit equal to the baseline delivery volume less the contracted delivery 

reduction.  It is anticipated that many of the conservation measures implemented will fall into the 

following categories: irrigation scheduling and event management, pressurized irrigation 

systems, tailwater reuse, and surface irrigation optimization.  A brief description of each 

category follows. 

 

                                                            
6 www.iid.com/onfarmconservation 

http://www.iid.com/onfarmconservation
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Irrigation Scheduling and Event Management 

Irrigation scheduling uses weather models and soil moisture measurements to estimate crop 

water requirements and optimize the timing and amounts of irrigation applications, 

considering such cultural constraints as harvest schedules and water and labor availability.  

Irrigation event management seeks to optimize such irrigation parameters as flow rate, 

event duration, application rate, and cut-off time to match crop water needs, soil 

characteristics, and water availability.  These two management-based measures are often 

combined with other hardware-based measures, but have also been proven to reduce 

irrigation delivery requirements as stand-alone measures.  IID staff, customers, and 

irrigation consultants implemented a successful demonstration Irrigation Scheduling and 

Event Management Program in 2008-2009, conserving over 700 ac-ft. 

Pressurized Irrigation 

Pressurized irrigation systems distribute water through fields through pipes, tubes, or hoses.  

Pressurized irrigation systems can be designed, maintained, and operated to apply water 

with good uniformity and to avoid runoff while minimizing deep percolation and evaporation 

losses, all of which serve to reduce the amount of irrigation delivery required.  This category 

includes many variations of sprinkle irrigation, such as center pivots, wheel lines, solid sets, 

and micro sprinklers; and drip/trickle irrigation methods, including surface and subsurface 

drip systems. 

Tailwater Reuse 

Tailwater reuse systems capture tailwater (runoff) from surface-irrigated fields and convey it 

to a point where it can be reused for irrigation either on the same field or nearby fields.  

Examples include tailwater return systems, whereby tailwater is collected at the lower end of 

a field or group of fields and pumped back to the head ditch of one or more originating fields, 

and tailwater cascading structures, which collect tailwater and direct it to the head ditch of a 

nearby lower-lying field.  Both systems have been shown to supplement and reduce the 

volume of fresh water delivered to participating fields. 

Surface Irrigation Optimization 

This category includes many innovative measures to improve existing gravity-flow, surface 

irrigation systems, reducing inefficiencies and irrigation delivery requirements.  Examples 

include precision land leveling to optimize field slope or construct level basins and terraces, 

multiple head ditches to shorten run length, impermeable head ditch liners, gated pipe, 

surge flow, limited tillage programs to improve infiltration, optimized border width, and the 

use of surface irrigation modeling software. 

Some or all of the water anticipated to be conserved through the 2014 On-Farm Efficiency 

Conservation Program, up to 40,000 ac-ft, will be used to satisfy QSA requirements and any 

remaining volume will be applied to overrun payback.  Total contracted delivery reduction 

volumes will be made available after contracting is complete.  Actual delivery reductions will be 

computed for each participating field after each crop season and/or following each calendar 



August 5, 2013 8  IID 2014 Payback Plan 

year.  The volume projected to be applied to 2014 payback obligations may range from 0 to 

40,000 ac-ft, however the final verified volume will not be known until early 2015.  IID will 

provide updates to Reclamation to narrow these estimated ranges as contracts are executed in 

2013 and 2014. 

In addition to performing field visits to enrolled fields during construction and operation activities, 

IID will track water deliveries to each enrolled field through the term of the contracts, limiting 

seasonal delivered water to the delivery baseline less the agreed upon delivery reduction.  

Reclamation is invited to make semiannual verification visits to randomly selected fields 

representing five percent of enrolled acreage.  During field visits, IID and participating 

customers may demonstrate the effectiveness of implemented efficiency conservation 

measures.  IID will also make available blind datasets detailing computed baselines, contracted 

delivery reductions, and year-to-date delivery volumes for the randomly selected fields.  IID will 

also review with Reclamation inspectors the baseline calculation procedures for a subset of 

selected fields. 

Conservation Measure Yield Summary 

Table 1. Summary of estimated yield ranges for IOPP Conservation Measures 

Additional Information 

For more information please visit: 

www.iid.com/waterconservation 

www.iid.com/fallowingprograms 

www.iid.com/onfarmconservation

 
Estimated 2014 Conservation Volume in ac-ft 

Conservation Measure 
Total 

Potential 
QSA Obligations 

Overrun 
Payback 

Intentionally 
Created Surplus 

Delivery System Improvements 0-100,000 0-71,000 0-100,000 0 

Main Canal Seepage Interception 0-36,000 0-36,000 0-36,000 0-12,000 

On-Farm Improvements 0-40,000 0-40,000 0-40,000 0 

Land Fallowing Program 200,000-330,000 150,000 50,000-154,738 0-25,000 

Total 376,000-400,000 221,000 154,738 0-25,000 

http://www.iid.com/waterconservation
http://www.iid.com/fallowingprograms
http://www.iid.com/onfarmconservation
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Appendix A 

IID System Conservation Program 
Summary of Conservation Baseline Concepts 

Overview1 
Verification of conservation by the System Conservation Program (SCP)  involves a comparison 

between with- and without-project scenarios in which all non-project conditions are constant so 

that the differences between the two depictions represent the effects of the project.  This is 

different than a comparison of pre- and post-project conditions, which may include differences 

caused by changes in various factors unrelated to the project that can vary with time.  Examples 

of such factors include changes in cropping patterns, weather conditions and water 

management practices. 

For each flow path affected by a conservation project, verification requires subtracting the with-

project volume from the without-project volume, such that: 

VC = Vwithout – Vwith      (Equation 1) 

in which, 

 VC is the Verified Conserved volume, acre-feet; 

 Vwithout is an estimate of the flow path’s volume of water without the project, acre-feet; and 

 Vwith is an estimate of the flow path’s volume of water with the project, acre-feet. 

Obviously, either the Vwithout or Vwith data set must be synthesized because it is not possible to 

measure both the with- and without-project conditions at the same point in time.  During 

feasibility studies and  planning activities, the verified conserved water was estimated using 

equation 1 based on measured without-project volumes and the with-project volumes were 

synthesized. 

The remainder of this appendix describes the procedures that have been designed to verify SCP 

yields during and after implementation.  Once implemented, the Vwith data set for each project 

can be measured, and the Vwithout data set must be synthesized.  

Lateral Spill Reduction 

Two models of annual without-project lateral spill as a function of annual lateral farm deliveries 

were developed based on historical lateral spill records from 1999 through 2008.  One model 

was developed for laterals originating from the East Highline Canal, which generally have 

steeper slopes and fewer branches compared to laterals originating from other main canals.  It 

                                                            
1 A more complete discussion can be found in the source of many of the concepts in this overview:  Burns, 
J.I., G.G. Davids, A.K. Dimmitt and J Keller.  2000.  Verification-based planning for modernizing 
irrigation systems in Irrigation and Drainage in the New Millennium.  USCID.  Denver. pp. 51-63. 
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was based on records from 13 East Highline Canal laterals. Another model was developed for 

all other laterals in IID, based on records from 17 laterals. The models were applied to estimate 

annual without-project spill from laterals that did not have historical records. Thus, average 

annual without-project spill was established for all IID laterals based on either the actual 

historical records where they exist, or based on models developed from the historical records 

for laterals without records. 

The models will be used each year to estimate the volume of spill that would have occurred 

without the project under the actual conditions observed. However, to compensate for the 

effects of the On-Farm Efficiency Conservation and Fallowing Programs estimated spill, the 

without-project farm delivery volume will be estimated as the measured with-project farm 

delivery volume plus the verified on-farm water savings on each lateral.  Measured with-project 

spill volumes will be subtracted from the without-project spill volumes calculated as described 

above to determine the volume conserved.  

Applied in this manner, the without-project spill models will be sensitive to variability in farm 

deliveries from year to year; however, the models will inevitably remain based on quantities of 

spill that were observed between 1999 and 2008. This is because once the SCP is implemented, 

there will be no laterals in the system where without-project conditions exist. 
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Appendix B 

IID On-Farm Efficiency Conservation Program 
Summary of Conservation Baseline Computation Procedures 

Solicitation, Contracting, and Verification Overview 

The On-farm Efficiency Conservation Program solicits proposals from IID’s agricultural water users who 

wish to implement efficiency improvement measures on their fields.  Proposals indicate the desired 

term of agreement, describe the proposed conservation measure, and list the field location and 

cropping plan.  The cropping plan contains the crops that may be grown during the term and their 

anticipated plant and harvest dates. 

IID uses the proposal information along with historical water delivery, weather, and cropping records to 

project a water delivery baseline for the proposed crops.  Applicants are notified of the projected 

baselines and asked whether they wish to enter agreements to implement conservation measures based 

on the projections, consult with IID regarding baseline determination, or abandon their proposals. 

Throughout the term of each agreement, IID representatives inspect and track deliveries to enrolled 

fields to ensure conservation goals are met.  Upon completion of each crop season, IID computes a 

verification baseline using actual season lengths and weather conditions and pays participants for 

verified conserved water according to the agreements. 

Baseline Estimation 

Crop Seasons Database 

IID maintains a database of historical water deliveries to each of its delivery gates.  The crop and acres 

irrigated are recorded as attributes to each delivery record.  This allows total water deliveries, DW, for 

individual crop seasons to be summed and analyzed as the foundation for crop- and field-specific, 

historical water use baselines.  A crop season is defined here to begin immediately following the harvest 

of one crop and end with the harvest of the next.  Thus all water delivered to a gate in preparation for 

and during the production of a given crop on a given acreage is summed as the historical crop season 

delivery. In the case of perennial crops, intermediate crop seasons end with each calendar year prior to 

final harvest. 

Actual crop evapotranspiration, ETa, is also calculated for each historical crop season using estimates of 

reference evapotranspiration reported for CIMIS1 weather stations located throughout the Imperial 

Valley combined with crop coefficient estimates derived for the area.  Effective precipitation, Pe, for 

each crop season is estimated using data from the same weather station network and the NRCS TR-21 

method2. 

                                                            
1 California Irrigation Management Information Systems; www.cimis.water.ca.gov  
2 NRCS National Engineering Handbook, part 623, chapter 2 

http://www.cimis.water.ca.gov/
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An important metric computed for each crop season is the consumptive use fraction, CUF, defined as 

the fraction of delivered water needed to satisfy crop consumptive use, as given below: 

Equation 1.  
DW

CU
CUF  

Equation 2.  ea PETCU  

where CU is crop consumptive use of delivered water or net evapotranspiration as defined by Equation 
2 and DW is Delivered Water as recorded by IID. 

Although the IID’s delivery records are suitable for their intended purpose of volumetric billing, in some 

cases the accuracy of secondary attributes such as crops and irrigated acreage is not sufficient for 

detailed analysis.  Computed crop seasons are checked for accuracy using quality control procedures 

developed to identify crop seasons where computed values fall outside expected ranges.  These ranges 

are defined for individual crops, grouped by soil type in certain cases, utilizing acceptance parameters 

related to evapotranspiration, delivered water, and season timing.  Figure 1 illustrates the data sources 

used in estimating baselines. 

Baseline Estimation Methods 

Depending on the availability and reliability of crop season records for a proposed crop and field, one of 

three baseline estimation procedures is used to compute projected and verification baselines. 

Delivered Water History Method 

In cases where the proposed crop has been grown on the field during the baseline period (the 10 years 

prior to the year of enrollment) and the resulting crop seasons pass quality control checks, baselines are 

estimated directly using historical crop season data.  Estimated baselines for pre-season projection and 

post-season verification are calculated according to Equations 3 and 4. 

 

 

 

Figure 1.  Basic data requirements for baseline calculation 
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Equation 3.  

hst

prj

hst

prj

hstprj
CUF

CU

CU

CU
DWBL  

Equation 4.  

hst

act

hst

act
hstvrf

CUF

CU

CU

CU
DWBL  

where BLprj and BLvrf are projected and verification baselines, respectively, DWhst is average DW 

recorded for historical seasons at the proposed field matching the proposed crop, CUprj is CU of 

delivered water projected for the proposed crop season based on CU computed for similar historical 

seasons district-wide, CUhst is average CU computed for those historical crop seasons used to compute 

DWhst, and CUact is actual CU for the enrolled crop computed after season completion. 

Performance Rank Method 

In cases where quality-controlled records are not available for the proposed crop and field, but 

qualifying records are available for other crops grown on the field during the baseline period, estimates 

are based on the rank of qualifying historical seasons relative to other historical seasons district-wide.  

This method uses CUF as a performance index to rank crop seasons on a given field against other 

seasons district-wide with the same crop and soil type. It assumes that a field’s average CUF rank is 

similar for any crop season and can be used to estimate a CUF for a proposed crop.  The estimated CUF 

is then used to compute BLprj and BLvrf after Equations 3 and 4. 

Representative district-wide CUF distributions are developed based on historical crop seasons passing 

the quality control checks described previously.  Sample distributions for alfalfa and carrots grown on 

three soil types are shown in Figures 2 and 3. 

District-Wide Average Method 

In cases where no reliable data is available for any crop on the field, district-wide averages of CUF by 

crop and soil type are used to estimate baselines for proposed crops after Equations 3 and 4. 
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Figure 2.  Sample CUF distributions for alfalfa grown on different soil types 

 

 

Figure 3.  Sample CUF distributions for carrots grown on different soil types 

Additional Information 

Further details regarding baseline estimation and program management are available at: 

www.iid.com/onfarmconservation 
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