3.3 Volumetric Measurement of Irrigation Water Use

Applicability

This best management practice is applicable to agricultural irrigation systems and agricultural
producers that irrigate. The requirements and applicability of volumetric measurement of
irrigation water use varies between specific geographic regions and political subdivisions in the
state.

Description

The volumetric measurement of irrigation water use provides the water user with information
needed to assess the performance of an irrigation system and better manage an irrigated crop.
There are numerous types of volumetric measurement systems or methods that can be used to
either directly measure the amount of irrigation water used or to estimate the amount of water
from secondary information such as energy use, irrigation system design, or mechanical
components of the irrigation system.

1) Direct Measurement Methods

Direct measurement methods usually require either the installation of a flow meter or the
periodic manual measurements of flow. Several common direct measurement systems for
closed conduits (pipelines) are:

e Propeller meters

e Orifice, venturi or differential pressure meters

e Magnetic flux meters (both insertion and flange mount)

e Ultrasonic (travel time method)

Several common methods for direct measurement of flow in open channels are:
e Various types of weirs and flumes
e Stage discharge rating tables
e Area/point velocity measurements from a standardized delivery structure
e Ultrasonic (Doppler and travel time methods)

2) Indirect Measurement Methods

Indirect measurement methods estimate the volume of water used for irrigation from the
amount of energy used, irrigation equipment operating or design information, irrigation
water pressure, or other information. Indirect measurements require the correlation of
energy use, water pressure, system design specifications, or other parameters to the
amount of water used during the irrigation or to the flow rate of the irrigation system when
irrigation is occurring.

Several common indirect measurements for irrigation systems are:
e Measurement of energy used by a pump supplying water to an irrigation system
e Measurement of end-pressure in a sprinkler irrigation system



e Change in the elevation of water stored in an irrigation water-supply reservoir
e Measurement of time of irrigation and size of irrigation delivery system

Estimating irrigation water use from an indirect method can be as accurate as a direct
measurement. For example, to estimate the volume of water pumped by a new electric
powered irrigation pump based on kilowatt-hours of energy used during the billing period
of the electric service provider, the following equation can be used:

Acre-Feet p ((Kilowatt Hours/Billing Period) x Pumping Plant Efficiency (percent)
Billing Perio 236.6 x Pump Pressure (pounds/square inch (guage))

where the Pump Pressure is the total dynamic head (feet) of the pump converted to
pressure and Pumping Plant Efficiency (typically 55 to 75 percent) equals the pump
efficiency (usually obtained from the pump manufacturer’s pump curves, typically 60 to 80
percent) multiplied by the motor efficiency (typically 90 to 95 percent for 3-phase motors
greater than 20 horsepower). The total dynamic head for a turbine pump installed in a
water well includes the head required to lift the water from the well and head lost to
friction.

Implementation

When implementing this best management practice it is important to be aware that the
installation of a flow meter or indirect measurement varies significantly with each site, type of
measurement being made, desired accuracy of the measurement, and the volume or flow rate
of the water being measured. Each type of direct measurement flow meter should be installed
according to the recommendations of the manufacturer of the meter. Also, some direct
measurement flow methods can be unreliable or inaccurate in certain situations, particularly
open channels with debris. Indirect measurement methods require the water user to determine
the correlation between the indirect measurement (kilowatt hours, gallons, or cubic feet of
fuel) and the volume of water used. Both direct and indirect measurement methods should be
periodically evaluated for the accuracy of volume or flow rate of the water being measured.

Scope and Schedule

The methods for volumetric measurement of irrigation water and the associated scope vary
from site to site, and each site and method may have unique limitations or requirements. The
scope for volumetric measurement ranges from very simple (recording the amount of energy
used per month from an energy bill), to complex (installation and management of a large open
channel flow measurement station). Furthermore, metering requirements vary by geographic
region and by political subdivision (for example, river authority, irrigation district, water
improvement district, groundwater conservation district).

For direct measurement systems, the time required to install a flow meter can vary from an
hour or two for a saddle mount or insertion meter to several days for the construction of a
metering vault and fabrication of associated piping or the construction of a weir, flume, or open
channel metering station. For indirect measurement, once the indirect measurement (such as



energy usage) is correlated to the volume of water used, no additional installation or
construction is required. However, the indirect measurement correlation may need to be
repeated periodically to verify pumping capabilities due to normal wear on irrigation
equipment.

Measuring Implementation and Determination of Water Savings

The water user should record the total quantity of water used per site, field, or system on a
periodic basis as determined by the water user to be necessary for implementing other best
management practices. At a minimum, recording the volume of irrigation water used should be
done every year. Indirect measurements, such as energy use, are often documented by a
monthly bill or statement from the supplier of the energy (that is, the electric service provider),
which becomes the record of the amount of water used during such billing period.

This practice is used in coordination with other best management practices and in itself does
not directly conserve any water. However, the information gained helps better inform the user
of costs associated with water use and will assist the user in using water more efficiently.

Cost-Effectiveness Considerations

Cost for volumetric measurement of irrigation water use varies greatly from application to
application. Typical impeller meter installations for irrigation pipelines with diameters between
4 and 15 inches cost between $1,100 and $2,000 per meter. Cost for installation of a large open
channel flow meter (flume, weir, or metering station) can be in the tens of thousands of dollars.
Cost for indirect measurements, such as energy use, depends on the amount of time required
to correlate the indirect measurement to the amount of water used and the time required to
compile and record such information.

Determination of the Impact on Other Resources

Because this best management practice does not directly conserve water, it does not have a
direct impact on other resources. But used as a management tool that can result in water
savings, energy used from pumping water is also impacted.
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