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Chemigation or Fertigation Injection Pump Calibration
This worksheet helps with the calculations required for a 
chemigation pump injection rate calibration check using a 
calibration check tube. The meters on most injection pumps 
are inexact. The actual chemigation pump injection rate 
changes with fluid viscosity, temperature, pump wear, supply 
line diameter and flow resistance, and myriad other factors. 
Therefore, it is important to check, or calibrate, the injection 
rate (Figure 1). There are many types of injection pumps that 
operate slightly differently. But the procedure to calculate the 
injection rate is principally the same. Please refer to the 
pump’s user manual for instructions on how to operate the 
pump.

Figure 1. Performing a chemigation injection pump calibration.

To check the pump’s calibration, you must have an accurate 
measurement of the volume pumped and an accurate 
measurement of the time during which it was pumped.

This can be done two ways: using a stopwatch to time the 
pumping of a fixed volume, or measuring the volume pumped 
during a fixed amount of time. Here, we demonstrate a method 
that can be used with any tube, including the tank level sight 
tube, as in Figure 2. In our example, the injection pump rate is 
adjusted by selecting and modifying a percentage of the 
maximum rated output of the pump.

Figure 2. Applicator is measuring the distance that the fluid level changed 
in the external site tube during the calibration time period.

Before you begin, you need to know three things:

1. The initial pump setting (Table 1),
2. How much volume is pumped per inch of calibration 

tube length (Table 2), and
3. The fluid level difference in the tube that you should

find after the calibration pump check time period if the 
injection pump is calibrated correctly (Table 3).
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Find an initial pump setting.

Find how much volume is pumped per inch of tube length. Calibration tubes typically have a scale in units of volume (pints, 
ounces, milliliters, etc.) that can be read directly on the side of the tube. The following example is based on a simple tube lacking 
such a scale.

Find the fluid level difference that you should find if the injection pump is calibrated correctly.
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This is the distance on the tube between the level at the start 
time and the level after the check time (60 seconds in our 
example) has passed. If this distance is longer than the 
calibration tube because the injection rate is too great, or the 
tube being used isn’t large enough, then a shorter, 30-second 
interval can be used. However, if this is done, at least three 
calibration check measurements (Step 3) should be taken and 
averaged.

After these three things are calculated, perform the calibration 
check by following these steps:

Step 1. Start the irrigation system and injection pump at the 
initial percentage setting from Table 1. After the pump has 
“settled down,” or run for a while, continue with the following 
steps to do the calibration check and make adjustments.

Step 2. Choose a check time period. Calibration checks should 
be performed using a one-minute interval if possible. We 
chose 60 seconds in our example in Table 3.

Step 3. Open the valve to fill the calibration tube with the 
injected chemical. Close the valve. Mark the starting level of 
fluid in the tube. Start your stopwatch at the same time that 
you open the valve to pump only from the calibration tube 
instead of the tank. Pump for the chosen time period (60 
seconds), and then immediately close the valve. Mark the fluid 
level in the tube and measure the difference. In our example 
we measured a fluid level difference of 28 and 3/8 inches.

Step 4. Determine the revised pump setting using Table 4 and 
adjust the pump accordingly.

Step 5. Repeat steps 2–4 until the calibration remains constant 
(M = L or N = K). Then use a longer time set (3 to 5 minutes) 
as a confirmation check. In verifying pump output, at least 
three calibration checks should be made to account for 
calibration disparities.

Figure 3. Notice bands that are used to delineate fluid level in calibration 
tube at the start and then at the end of the calibration timeframe.
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Figure 4. Because of large volumes, some applicators construct their own 
calibration tubes.

Figure 5. The applicator calculated the volume in the large tube to be 4.17 
fluid ounces or 123.1 milliliters per inch, as measured from the external 
site tube. In this case, because there are two tubes being pumped from, the 
cross-sectional areas of the site tube and the metal tube must be added 
together (Table 2, parts D through F).

If you wish, you can also calculate your actual injection rate from your measured fluid level difference. This can then be used to 
adjust the percentage setting.
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Figure 6. A graduated calibration check tube.

When using a graduated calibration check tube (Figure 6) set 
your initial pump setting similar to what was done in Table 1. 
Fill the calibration tube with product. Then measure the 
volume displaced in the tube during the chosen run time, 
which is ideally 1 minute or greater. Use those numbers to 
calculate your injection rate (volume divided by injection 
time). Do this two or three times to get an average number 
since there is variability in timing, valve closure, etc. Convert 
the injection rate (depending on the units on the calibration 
check tube) to gallons per hour (see the helpful conversions 
below) and compare that to the target injection rate. If it is 
significantly different, multiply the current pump setting by the 
ratio of the target flow rate divided by the measured flow rate 
(similar to what was done in Table 4 step O and Table 5 step 
U) to estimate a revised pump setting and do another 
calibration check to see if the measured injection rate is equal 
to the target injection rate. If it is, do a final five-minute 
verification check.

Additional Information

Some helpful conversions for calibration testing:
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Use pesticides with care. Apply them only to plants, animals, or sites as listed on the label. When mixing and applying pesticides, 
follow all label precautions to protect yourself and others around you. It is a violation of the law to disregard label directions. If 
pesticides are spilled on skin or clothing, remove clothing and wash skin thoroughly. Store pesticides in their original containers 
and keep them out of the reach of children, pets, and livestock.
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