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Guidance for Developing Irrigation Water Management (IWM) Plans

Introduction

The effectiveness of the operation and management of a center-pivot
 irrigation system can be determined by interviewing the irrigator, taking observations of the irrigation systems operation, and measuring the application uniformity of the irrigation water.  These determinations are the bases of the IWM plan.
Irrigation Water Management (IWM) Plan:
The objective of irrigation water management (IWM) IL-449
 is to determine and control the volume, frequency, and application rate of irrigation water in a planned and efficient manner.  In Illinois, the objectives of IWM are to:

· Promote a desired crop response

· Conserve water

· Minimize water quality degradation

· Minimize irrigation induced soil erosion

· Promote efficient and safe application of agricultural chemicals
An IWM plan should include but not be limited to the following items.
1. Current management information (obtained from interviewing the irrigator) to include:

· Irrigation system information (manufacture’s stated flow capacity and recommended operating pressure based on the original design and nozzle chart)

· Current management (how is irrigation scheduling done, how much water is typically applied at each irrigation event)

· Maximum hours of operation (are hours of operation limited by electric contracts?)

· Current system performance (grower’s knowledge of how much water is applied at a given speed)

· Chemigation (fertigation is a form of chemigation) is the injection of soluble chemicals into the irrigation water and requires a device to prevent backflow into the irrigation well.  A backflow prevention device for fertigation should include a check valve, a low pressure drain, and a vacuum breaker.  Does the irrigator know if the backflow prevention device is complete?

· Are there any other management constraints?
2. Preliminary center-pivot system information that needs to be collected:

· Irrigation system brand name and model

· Sprinkler type

· Drive type

· Distance to end of tower (ft)

· Number of towers

· Distance to last nozzle

· Capacity of end gun, gpm (if applicable)

3. Field assessment consists of observations of climatic conditions,  a catch-can test, measurement of water flow rate, and pressure observations at various locations along the center-pivot length:
· Weather information at the time of the field evaluation (wind direction and speed, temperature, relative humidity).  Measures should be taken immediately before the start of the catch-can test and immediately after the catch-can test.
· Wind speed anemometer or equivalent device
· Relative humidity should be measured with a psychrometer 
· Observe the irrigation system pressure at the pivot point.  The system pressure should be adjusted (if adjustment is possible) if the pressure is not within 5 percent of the design pressure.

· It should be verified that the sprinkler package was installed to the design specifications based on the nozzle chart.

· The catch-can test

· Record start and end times of can-catch test (start and end)

· Record system speed during catch can test.  The speed should be such that at least 0.5 inch of irrigation water is being applied
· The collector catch-cans should be uniform in size and shape with a minimum opening of 3.2 inch.

· There should be at least 30 catch cans. 
· Collector catch cans should be laid out in straight lines parallel to the center pivot and spaced at a distance of 30 percent of the sprinkler wetted diameter. 
· There should be two lines of collector catch cans.

· If there is a crop present, the catch cans should be placed on stakes so that the crop canopy does not interfere are intercept the irrigation water.

· Water in the catch cans should be measured immediately following the center-pivot passing over the line of catch cans. 

· Determine the hours required for a complete cycle at speed during which the catch-can test conducted
· Determine the irrigated area (acres), which is the area covered by the center-pivot (including the end gun area if present).

· Observe the irrigation system flow at the pivot point.  If there is no meter, a pitot tube or other external measuring device can be used.
· System application rate (inches/hr) should be measured both by the average depth in the catch-cans and computed based on the irrigation system flow rate.
· Gross system application rate (inches/hr) based on the flow rate of the system and the speed setting

· Actual measured application depth is the average catch-can depth (adjusted for distance from the pivot point).

· Evaporation during the catch-can test is the difference between the gross application depth and the average catch can depth.
· Allowable maximum application rate based on soil intake properties (inches/hr) of the most limiting soil.
· Compute the system irrigation capacity based on maximum allowable operation time per day (depth of water applied – inches per day)

· Mean application depth of water applied at a prescribed system speed

· Is the backflow prevention system complete?

4. Statistical analysis based on the catch-can test (weighted based on proximity to center of system):
· Average catch-can depth  
· Average of the lowest ¼ of catch-can depths
· Depth of water loss (difference between measured input and total catch can depth) during catch-can test – this represents evaporation loss and is a check on agreement between measured flow and catch-can observations.
· Coefficient of uniformity (CU) is used to describe the “evenness “ of irrigation water application.  For center pivots, the CU is weighted to account for the greater area represented by catch-cans as laid out from the pivot point (this modification is represented by the Heerman and Hein equation (see ASAE S436)
· Distribution uniformity (DU) is another measure of uniformity and is computed as the ratio of the lower ¼ of catches to the mean of all catches.  DU can be related to CU by the following equation DU = 100 – 1.59 (100 – CU). 
· Irrigation application efficiency (from DU computation)
· Chart showing system speed versus application depth
5. Schedule of how much water to apply and when to apply:

· Schedule how much water to apply, based on effective rooting depth of crop, available soil water holding capacity, and allowable soil water depletion level
· Recommended irrigation system speed

· Recommended irrigation application depth

· Guidelines on how to determine when to apply irrigation water, using both methods: a soil moisture sensor or a water budget.
6. Recommended actions:

· If the DU measured in the field assessment is below the system standard (75%), list the causes of non-uniformity if known and recommended corrective actions. Some of the common factors that contribute to non-uniform application of irrigation water include:
· Incorrect system operating pressure
· Nozzle wear or incorrect nozzle size
· Flow and pressure variation due to end-gun operation or variations in pumping plant operation
· Any other recommendations to improve system efficiency and operation.
� A center-pivot irrigation system consists of a self-propelled pipe mounted with sprinklers that rotates around a pivot point from which the irrigation water is supplied.


�  IL NRCS Practice Standard 449 is available online on IL-NRCS website under eFOTG.


�  Based on ASAE Standard S346 (Test Procedure for Determining the Uniformity of Water Distribution of Center Pivot...). 
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