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1 Introduction 

1.1 What is AIDRET? 

The Agricultural Irrigation Demand Response Estimation Tool (AIDRET) is a  user-

friendly , interactive public tool that was developed as an online standalone calculator 

that can be used to estimate demand response (DR) potential based on the model of 

the pumping loa d. It  can be accessed via any browser at http:// cec-

aidret.lbl.gov :6024/index/. 

AIDRET is designed to be used by those contemplating applying to investor-owned 

utility (IOU)  DR programs. It  enables users to estimate how much DR might be 

approved for their  farm and the dollar amount  of incentives that might be available. 

The tool also provides external resources that users can access to learn more about 

pumping efficiency, overall irrigation e fficiency, and their  irrigation system/ crop mix . 

1.2 About this Manual 

3ÏÐÚɯÔÈÕÜÈÓɯÊÖÔ×ÓÌÔÌÕÛÚɯÛÏÌɯÛÖÖÓɀÚɯÏÌÓ×ɯÔÌÕus and provides a more detailed 

explanation of the input parameters, understanding the results, and how the DR 

calculations are carried out.  (#1$3ɀÚ help menus (indicated by  at the end of 

each input line)  provide additional information about each input parameter, and 

clickable links  provide additional information f rom external resources. Educational 

and discussion material can be accessed ÌÐÛÏÌÙɯÍÙÖÔɯÛÏÌɯÛÖÖÓɀÚɯÓÈÕËÐÕÎɯ×ÈÎÌɯÖÙɯÍÙÖÔɯ

the results page. 

http://cec-aidret.lbl.gov:6024/index/
http://cec-aidret.lbl.gov:6024/index/
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2 Getting Started 

2.1 Landing Page 

 (#1$3ɀÚɯÓÈÕËÐÕÎɯ×ÈÎÌɯpresents a high-level overview of the toolɀÚɯÍÌÈÛÜÙÌÚɯand 

target audience. It  also provides links to the educational material discussed in 

Section 3 of this manual. Figure 1 shows the landing page. Click on the Ɂ/1."$$#ɂ 

button  on the bottom of the page to be directed to the main calculatorɀÚ data entry 

screen. 

 

 

Figure 1. Toolɀs landing page  as it appears on an IE7 browser  

2.2 Data Entry Screen 

The data entry screen features two calculators: ɁDemand Response EstimatorɂɯÖÕɯÛÏÌɯ

left  ÈÕËɯɁ$ÕÌÙÎàɯ(ÕÛÌÕÚÐÛàɯ"ÈÓÊÜÓÈÛÐÖÕɯ.×ÛÐÖÕÚɂɯÖÕɯÛÏÌɯright . Figure 2 shows this 

data entry page. 
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Figure 2. Data entry screen 

2.2.1 Demand Response Estimator 

Figure 3 shows the Demand Response Estimator (DR Estimator)ɭthe main data 

entry menu  used for DR availability calculations. This section describes the meaning 

of each input parameter and how they can be obtained in case they are not readily 

available. Input parameters labeled with an asterisk (*) are required , so leaving them 

empty will result in an error message. 

 

Figure 3. Main calculator for estimating DR  availability  
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2.2.1.1 Crop* 

Select from the drop -down menu the type of crop you are planting from the list of 65 

available crops. If the crop is not listed, select alfalfa. Alfalf a has a crop coefficient 

(Kc) value of 1 and is usually used as a reference crop. The tool at its current stage 

cannot accept multiple crops and pumps. In case of a multi-crop/pump farm, use the 

tool multiple times for different crop/pump combinations.  

2.2.1.2 Latitude* and Longitude* 

 ××ÙÖßÐÔÈÛÌɯÓÈÛÐÛÜËÌɯÈÕËɯÓÖÕÎÐÛÜËÌɯÖÍɯÛÏÌɯÍÈÙÔɯÐÚɯÙÌØÜÐÙÌËɯÛÖɯËÌÛÌÙÔÐÕÌɯÍÈÙÔɀÚɯ

location. This should be the average values for the enrolled area. If these numbers are 

not known , clicking on the ÓÈÉÌÓÚɯɁ+ÈÛÐÛÜËÌɂɯÈÕËɯɁ+ÖÕÎÐÛÜËÌɂɯwill o pen a link1 that 

will allow  you to enter your ZIP code, city, ÖÙɯÍÈÙÔɀÚɯÍÜÓÓɯÈËËÙÌÚÚɯÍÖÙɯÊÖÕÝÌÙÚÐÖÕȭɯ

These numbers are used to choose the California Irrigation Management Information 

System (CIMIS) station that will supply reference evapotranspiration  (ET) and 

ÈÝÌÙÈÎÌɯÙÈÐÕÍÈÓÓɯËÈÛÈȭɯ"ÈÓÐÍÖÙÕÐÈɀÚɯÓÈÛÐÛÜËÌɯÚ×ÈÕÚɯÍÙÖÔɯƗƖo to 42o (North ) and its 

longitude extends from -114o to -124o (West). A geographic location outside of 

California will result in an error message. Except for the minus sign in the longitude 

input, l atitude and longitude should be entered in numbers only. Adding letters (i.e. , 

ɁNɂɯÍÖÙɯNorth  and ɁWɂɯÍÖÙɯWest) in the input box will result in an error. Figure 4 

shows how the GPS Visualizer can be used to convert a ZIP code into latitude and 

longitude numbers.  

 
Figure 4. Example for converting ZIP code to latitude and longitude using the GPS 

Visualizer website  (Source: http://www.gpsvisualizer.com/geocode ) 

                                                      
1 GPS Visualizer. http://www.gpsvisualizer.com/geocode  

http://www.gpsvisualizer.com/geocode
http://www.gpsvisualizer.com/geocode
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2.2.1.3 Pump Demand* 

Pump demand is found on ÛÏÌɯÍÈÙÔɀÚ utility bill. 3ÏÐÚɯÝÈÓÜÌɯÐÚɯÕÖÛɯÛÏÌɯÍÈÙÔɀÚɯÛÖÛÈÓɯ

load, since not all the electricity used on the farm is due to water pumping. It may be 

referred to as Connected Load, Billing Demand, or even Generated Demand. AIDRET is 

looking for the maximum kilo watts (kW) of demand for the enrolled pump (s). 

Increasing this number will genera lly increase the available DR. Clicking on th e 

input label will direct you to the  ËÝÈÕÊÌËɯ/ÜÔ×ÐÕÎɯ$ÍÍÐÊÐÌÕÊàɯ/ÙÖÎÙÈÔɀÚɯȹ /$/Ⱥɯ

webpage. APEP can help you determine your pump demand through a pump test 

and help you identify ways to reduce that number by increasing your pumping 

efficiency. 

2.2.1.4 Energy Intensity*  

This is the amount of energy (in kilo watt-hours) it takes to apply an inch of water 

over the area covered by the enrolled pump. Increasing this number for a fixed pump 

demand tends to decrease the available DR. If the energy intensity of the fa rm is not 

known, that number can be calculated using the Energy Intensity Calculat ion 

Options that accompany the DR Estimator. Energy Intensity Calculat ion Options  are 

described in more detail in Section 2.2.2. 

 

Clicking on the input label will take you to an e-learning website2 developed by the 

Center for Irrigation Technology  (CIT) and California Water Institute (CWI) at Fresno 

State University. The e-learning website has resources that you can use to learn more 

about water management, pumping efficiency , irrigation system pressure, and rate 

schedulesɭas well as ways to improv e irrigation practices . 

2.2.1.5 Start* and End* of Irrigation 

Typical start  and end of irrigation  should be entered in mm/dd format . These set the 

period which the enrolled pump (s) will be used to supply water  to your selected 

crop. Lengthening this window tends to increase the available DR. These values 

might change annually,  depending on the weather and type of crop. For default 

values regarding crop plant ing and harvesting dates, refer to Appendix I . 

2.2.1.6 DR Event Length* 

This is the length of time in hours  that the enrolled pump (s) will be shut  off  when 

asked. It can be 2, 4, 6, and possibly 8 hours depending on the program. Events 

typically occur weekdays during the months of May throu gh October, from 12:00 pm 

                                                      
2 Fresno State Center for Irrigation Technology, Advanced Pumping Efficiency Program. 

http://www.californiawater.org/elearning/story.html   

http://www.californiawater.org/elearning/story.html
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to 6:00 pm (although 11:00 am to 12:00 pm and 6:00 pm to 7:00 pm are recently 

emerging as popular time  frames for DR within the grower community). The effect of 

changing this number depends on how close the pumping capacity is to the water 

requirements. Smaller numbers tend to decrease available kilowatts  (and vice-versa) 

if the pumping capacity  is close to water requirements. The reason behind this 

correlation is explained in more detail in Section 4.2. 

2.2.1.7 Recovery Horizon* 

Recovery Horizon (RH) is the length of time that the crop can tolerate low soil 

moisture before becoming permanently damaged, reported in number of days. In 

other words, it is the  maximum amount of time before soil moisture returns to pre -

event conditions.  This is the amount of time in which the deferred pumping has to be 

made up (i.e., for the soil moisture to reach pre-demand-response levels). Longer RH 

results in higher DR availability.  

2.2.1.8 Include Hot and Cool Years (Optional) 

Selecting the option for a hot or cool year will add a column to the results table 

indicating available DR in a hot year. In the back-end calculations, a hot year is 

defined as a year with one standard deviation higher ET compared to the average 

past three years. This will result in more available DR , as a grower  is likely to pump 

more in on-peak periods. Similarly, a  cool year is defined as a year with one standard 

deviation lower  ET compared to the average past three years. This will result in less 

available DR, as a grower  is likely to pump less in on-peak periods. 

2.2.1.9 Surface Water Usage (Optional) 

Once you check the surface water box (shown in Figure 5), the input list will expand,  

asking for the percentage of surface water as the total required irrigation water. This 

is the amount of irrigation water (in percentage) that is supplied by surface water, 

and requires no pumping. Increasing the amount of surface water decreases the 

amount of available DR, as it reduces well pumping . This will be zero if the enrolled 

pump is a booster pump. 

 

Figure 5. Selecting surface water and entering the percentage of irrigation water supplied 

by that source 
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2.2.1.10 Time-of-Use Scheduling (Optional)  

Select the Time of Use Scheduling option if the farm modifies its irrigation pattern to 

take advantage of time-of-use (TOU) electricity pricing. This will be used to more 

accurately determine the DR availability , since the farm is already curtailing its 

demand during peak hours. Once this option is selected, as shown in Figure 6, the 

expanded input will ask you to define the number of hours at which you are billed at 

a higher rate and what percentage of your energy demand falls within those peak 

hours. The higher the percentage now pumping on -peak, the smaller the available 

DR. Many programs have certain requirements for curre nt on-peak operations to 

be eligible. 

 

Figure 6. The inputs required once Time of Use Scheduling is selected  

2.2.2 Energy Intensity Calculation Options 

There are two options for calculating àÖÜÙɯÍÈÙÔɀÚɯenergy intensity. This value is th e 

#1ɯ$ÚÛÐÔÈÛÖÙɀÚɯfourth required input, discussed in Section 2.2.1.4. You can use either 

of the Energy Intensity Calculator  Option s, depending on which  data are available to 

them. If annual kilowatt -hour usage data are available, then it is preferable to use the 

Historical Data Option at the top of the box. If historical usage data are not available, 

the System Performance Option, in the lower portion of the box,  can be used. Figure 

7 shows the interface of the energy intensity calculator and a flow chart of how the 

energy intensity is calculated. 
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Figure 7. Energy intensity calculator (left)  and an explanation of how the energy intensity 

is calculated (right)  

2.2.2.1 Historical Data Option 

The Historical Data Option  (top calculator) uses historical energy consumption data 

to determine the ÍÈÙÔɀÚɯÌÕÌÙÎàɯÐÕÛÌÕÚÐÛàȭɯ3he historical energy intensity is calculated 

by looking at the cumulative ET  from the CIMIS station  during the irrigation period  

in inches of water, and the total energy applied to satisfy water requirements . Then 

the total energy is divided by the  cumulative ET to find the  energy intensity in 

kilowatt -hours per inch. The calculator can also use multi-year inputs , summing each 

yearɀs energy and ET before calculating the ratio. Previous analysis has shown using 

at least three years of data results in minimum error.  

2.2.2.2 System Performance Option 

The system performance method for calculating Energy Intensity uses farm size, 

pump demand, flow rate, and overall irrigation efficiency to calculate the energy 

intensity. Farm size input is in acres and refers to the crop area covered by the 

enrolled pump (s). The pump demand is the same number as the one used for the 

input in Section 2.2.1.3. If you do not know the actual pump demand, click the input 

label, and it will redirect you to the APEP3 website, where you can request a pump 

test. There is no universal value for irrigation and distribution efficiency , but Overall 

Irrigation Efficiency of  80 percent is easily achievable. If you do not know the overall 

                                                      
3 Advanced Pumping Efficiency Program 

http://www.pumpefficienc y.org/Pumptesting/costanalysis.asp 

http://www.pumpefficiency.org/Pumptesting/costanalysis.asp
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irrigation efficiency, click on the  input label to go to "(3ɀÚɯÐÙÙÐÎÈÛÐÖÕɯÚÊÏÌËÜÓÐÕÎɯ

website,4 with detailed i nformation on overall irrigation efficiency.  

2.3 Results Page 

Figure 8 shows sample input values for a 160-acre cotton farm in Fresno, California. 

For demonstration purposes, both energy intensity calculators were used to calculate 

the energy intensity of this farm. The energy intensity values calculated by each 

option might differ , depending on the accuracy of the input values, but they should 

be in close agreement with each other if accurate values are entered. 

 

 
Figure 8. Sample input values for a cotton farm in Fresno, C alifornia   

Once all the required fields labeled with asterisks (*) are complete, click the Ɂ2ubmitɂ 

button to get to the results page. An example is shown in Figure 9.  

                                                      
4 Wateright. www.wateright.org  

http://www.wateright.org/























