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Topics presented
• Why it needs to be done
• Method 1- Measure Flow Rate
• Method 2- Sprayer Weight
• Converting to Product Use
• Porous surfaces
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Why it needs to be done
• Protect urban creeks 

and streams

Calibrating Application Equipment
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Sacramento Bee
July 14, 2006
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The Mayhew Drain in the 
Rancho Cordova area 
carries stormwater to the 
American River.  A new 
study found enough 
pyrethroid pesticides in 
the American River to kill 
tiny shrimp – among the 
first in the aquatic food 
chain.  Much of it is 
coming from Sacramento’s 
runoff, the study found.

Sacramento Bee
July 14, 2009



Why it needs to be done
• To determine the 

amount of product 
applied at the jobsite

• To report the correct 
amount of material 
applied

Calibrating Spray Equipment
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Why it needs to be done
• To determine the 

amount of product 
applied at the jobsite

• To report the correct 
amount of material 
applied

• Remember to report 
total amount of the 
product concentrate
used to make the 
applications

Calibrating Spray Equipment
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Poll Question

The “TOTAL PRODUCT USED” reported 
on the Pesticide Use Report is the total 
amount of

a.  spray that was used for the 
application

b.  product concentrate used to 
make the spray solution
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on the Pesticide Use Report is the total 
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a.  spray that was used for the 
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b.  product concentrate used to 
make the spray solution
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Calibrating Spray Equipment

Method 1- Measure Flow Rate 
• Measure rate that liquid 

flows from sprayer
• Measure the total time 

spray is applied
• Calculate the volume of 

spray applied
• The method is the same 

for battery powered, hand 
pump, and compression 
sprayers
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Method 1- Measure Flow Rate
Equipment needed

1. Sprayer
a. Back pack

a. Battery
b. Hand pump

b. Hand can

Photo: L. Oki
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Method 1- Measure Flow Rate
Equipment needed

1. Sprayer
a. Back pack

a. Battery
b. Hand pump

b. Hand can
2. Spray tip

a. Fan or pin

Video: K. Ballentine
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Method 1- Measure Flow Rate
Equipment needed

1. Sprayer
a. Back pack

a. Battery
b. Hand pump

b. Hand can
2. Spray tip

a. Fan or pin
3. Measuring container

a. 2 qt is best
b. Measures fluid ounces
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Method 1- Measure Flow Rate
Equipment needed

1. Sprayer
a. Back pack

a. Battery
b. Hand pump

b. Hand can
2. Spray tip

a. Fan or pin
3. Measuring container

a. 2 qt is best
b. Measures fluid ounces

4. Timer
a. Smartphone
b. Kitchen timer
c. Stop watch
d. Set for 30 seconds
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Measure Flow Rate
Measuring the Flow Rate

1. Fill sprayer with water
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Measure Flow Rate
Measuring the Flow Rate

1. Fill sprayer with water
2. Close the tank
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Measure Flow Rate
Measuring the Flow Rate

1. Fill sprayer with water
2. Close the tank
3. Turn on the power
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Measure Flow Rate
Measuring the Flow Rate

1. Fill sprayer with water
2. Close the tank
3. Turn on the power
4. Place wand into container
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Measure Flow Rate
Measuring the Flow Rate

1. Fill sprayer with water
2. Close the tank
3. Turn on the power
4. Place wand into container
5. Start timer set for 30 sec.
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Measure Flow Rate
Measuring the Flow Rate

1. Fill sprayer with water
2. Close the tank
3. Turn on the power
4. Place wand into container
5. Start timer set for 30 sec.
6. Start spraying
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Measure Flow Rate
Measuring the Flow Rate

1. Fill sprayer with water
2. Close the tank
3. Turn on the power
4. Place wand into container
5. Start timer set for 30 sec.
6. Start spraying
7. Stop at 30 seconds
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Measure Flow Rate
Measuring the Flow Rate

1. Fill sprayer with water
2. Close the tank
3. Turn on the power
4. Place wand into container
5. Start timer set for 30 sec.
6. Start spraying
7. Stop at 30 seconds
8. Measure volume
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Measure Flow Rate

Example:
Measured rate is:
32 ounces in 30 seconds

Flow rate per minute is:
64 ounces per minute

Image: K. Ballentine

23



Measure Time to Apply
Then measure the time it 
takes to make the spray 
application.
This one was almost 
exactly 30 seconds to the 
front of the house.
And that includes the 
time to skip the garage 
doors and walkways.
Record the total time for 
the application at the job 
site. Video: K. Ballentine
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Calculate Total Spray Volume
In the video clip, the flow rate 
was 64 fl oz/min.

Total application time in minutes 
× 64 = total volume applied in ounces.

Example: For a 5.5 minute application:
5.5 × 64 = 352 ounces

Since there are 128 ounces per gallon,
divide by 128 to get gallons.

352 ÷ 128 = 2.75 gallons

2.75 gallons of spray was applied 
at the job site.

Image: K. Ballentine
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The importance of converting to gallons will come up later.



Poll Question

• To calculate the amount of spray 
applied by measuring the flow 
rate, you need to know both of 
these:

• The flow rate of the sprayer
• The total time of the application

a.  True
b.  False
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Poll Question
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• To calculate the amount of spray 
applied by measuring the flow 
rate, you need to know both of 
these:

• The flow rate of the sprayer
• The total time of the application

a.  True
b.  False



Other Flow Rate Considerations
Things to think about:
• When using a hand can, the 

pressure will affect flow rate
• Higher flow rates just 

after pumping
• Flow decreases as spraying 

continues and pressure drops
• Measure flow at both high and 

low pressures, then average Video: K. Ballentine
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Other Flow Rate Considerations
Things to think about:
• Be sure to measure flow 

with both fan and pin 
stream nozzles

• Be aware of drains and 
adjust your application 
accordingly!

• Survey area before 
making the application to 
locate drains, doorways, 
and other features that 
need to be avoided
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Other Flow Rate Considerations
Things to think about:
• Be sure that the 

material used is 
appropriate for 
impervious surfaces.

• There are specific 
restrictions for 
bifenthrin
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Calibrating Spray Equipment
Method 2- Sprayer Weight 
• Weigh sprayer before 

application
• Weigh sprayer after 

application
• The difference in weight 

is the amount of spray 
applied

Photo: L. Oki
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Method 2- Sprayer Weight
Equipment needed: 
Digital Scale

10ths of pounds (00.0)
50 pound capacity minimum
100 pound capacity is better

4 gal spray = 32 lb
Birchmeier Iris 15 = 10.4 lb
FlowZone Typhoon 2.5 = 16 lb

Photo: L. Oki
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Sprayer Weight

Process:

Photo: L. Oki
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Process:
1. Weigh before spraying
2. Weigh after spraying
3. weight before 

- weight after 
= weight applied 

4.  Convert weight applied 
to volume applied



Sprayer Weight
Convert weight applied to volume

Weight* Volume
1 pound 16 fluid ounces
1 pound 1 pint
2 pounds 1 quart
8 pounds 1 gallon

Divide the weight applied by 8 to get gallons applied:
Gallons applied = applied wt ÷ 8
“Find the weight, divide by eight”

The importance of converting to gallons will come up later.
*Note that this conversion to weight is not exact, but is really close.

“A pint’s a pound the world around”
Photo: L. Oki
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Sprayer Weight
Example:
1. Weigh before = 35.0 lb

make application
2. Weigh after = 21.3 lb
3. Calculate the amount applied

(wt before – wt after= wt applied)

35.0 wt before
– 21.3 wt after
13.7 lb wt applied

4. Convert weight applied to volume
13.7 lbs ÷ 8 = 1.7 gal

Photo: L. Oki
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Calibrating Spray Equipment

• Method 1- Measure Flow Rate
• Method 2- Weight
Try both ways.  
See which one 
you like better.
Also:
If you choose 
one, use the 
other to check

Photo: L. OkiImage: K. Ballentine
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Poll Question
• The purpose of calibration or 

weighing is to determine the 
amount of spray solution that was 
applied at a job site.

a.  True
b.  False
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Poll Question
• The purpose of calibration or 

weighing is to determine the 
amount of spray solution that was 
applied at a job site.

a.  True
b.  False
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Convert Spray Volume to Product Used
• Multiply the volume of spray 

applied times the dilution rate

• 0.5 fl oz Talstar per gal spray

So, 

2.5 gal of spray applied used 
1.25 fl oz of Talstar

and

1.8 gal of spray applied used 
0.9 fl oz of Talstar
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Convert Spray Volume to Product Used
• Multiply the volume of spray 

applied times the dilution rate

• 0.5 fl oz Talstar per gal spray

So, 

Volume of spray 
× 0.5
= fl oz Talstar

Example:

1.8 gal of spray applied
× 0.5

0.9 fl oz of Talstar
40



Poll Question

• To determine the amount of spray to apply to a porous 
or vegetated area, it is important to measure the size 
of the area where the application is to be made.

a.  True
b.  False
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Poll Question

• To determine the amount of spray to apply to a porous 
or vegetated area, it is important to measure the size 
of the area where the application is to be made.

a.  True
b.  False
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Porous Surfaces and Vegetated Areas

43

Information you need
• Application rate

• gal/area
• Dilution rate

• How to mix the solution
• Area

• How large is the area 
• How much to apply

• Time
• How long it should 

take to apply



• 5 to 10 gallons of solution 
per 1,000 square feet

• 0.5 to 1.0 fl oz Talstar per 
1,000 square feet

• 0.5 fl oz Talstar in 5 gal
• Calculate the area to be 

treated to determine the 
volume to apply

• Calculate the time it will 
take to apply the volume 
needed

Porous Surfaces and Vegetated Areas
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• 5 to 10 gallons of solution 
per 1,000 square feet

• 0.5 to 1.0 fl oz Talstar per 
1,000 square feet

• 0.5 fl oz Talstar in 5 gal
• Calculate the area to be 

treated to determine the 
volume to apply

• Calculate the time it will 
take to apply the volume 
needed

Porous Surfaces and Vegetated Areas
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• Calculate the area to be treated
• Overlay shapes-

• Rectangles and circles

Porous Surfaces and Vegetated Areas
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Porous Surfaces and Vegetated Areas
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• Calculate the area to be treated
• Overlay shapes-

• Rectangles and circles
• Measure dimensions
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• Calculate the area to be treated
• Overlay shapes-

• Rectangles and circles
• Measure dimensions

• Reduce for impervious surfaces

Porous Surfaces and Vegetated Areas
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• Calculate the area to be treated
• Overlay shapes-

• Rectangles and circles
• Measure dimensions

• Reduce for impervious surfaces

Porous Surfaces and Vegetated Areas
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• Calculate the area to be treated
• Overlay shapes-

• Rectangles and circles
• Measure dimensions

• Reduce for impervious surfaces
• Calculate area

• 22 × 12 = 264
• 20 × 34 = 680
• 264 + 680 = 944 sq.ft.

Porous Surfaces and Vegetated Areas
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Porous Surfaces and Vegetated Areas
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• 5 to 10 gallons solution per 1,000 sq ft
• 0.5 to 1.0 fl oz Talstar per 1,000 sq ft
• 0.5 fl oz Talstar in 5 gal
• Calculate the area to be treated to 

determine the volume of solution to 
apply

• 944 sq ft



Porous Surfaces and Vegetated Areas
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• 5 to 10 gallons solution per 1,000 sq ft
• 0.5 to 1.0 fl oz Talstar per 1,000 sq ft
• 0.5 fl oz Talstar in 5 gal
• Calculate the area to be treated to 

determine the volume of solution to 
apply

• 944 sq ft

• Calculate volume of solution

• Volume = 5 gal
1000 sq ft ×944 sq ft = 4.7 gal



• 5 to 10 gallons solution 
per 1,000 sq ft

• 0.5 to 1.0 fl oz Talstar per 
1,000 sq ft

• 0.5 fl oz Talstar in 5 gal
• Calculate the area to be 

treated to determine the 
volume to apply

• 944 sq ft
• 4.7 gal

• Calculate the time it will 
take to apply the volume 
needed

Porous Surfaces and Vegetated Areas
• Example

• Measured flow rate is 64 oz/min
• One gallon is 128 oz
• One gallon will take 2 minutes

• If you have to spray 944 sq ft
• You will need 4.7 gallons
• It should take 9.5 (9.4) minutes 
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• Time = 2 min
gal × 4.7 gal = 9.4 min ≈ 9.5 min



Porous Surfaces and Vegetated Areas
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• 5 to 10 gallons solution per 1,000 sq ft
• 0.5 to 1.0 fl oz Talstar per 1,000 sq ft
• 0.5 fl oz Talstar in 5 gal
• Calculate the area to be treated to 

determine the volume to apply
• 944 sq ft
• 4.7 gal

• Calculate the time it will take to apply 
the volume needed

• 9.5 minutes



• 5 to 10 gallons solution 
per 1,000 sq ft

• 0.5 to 1.0 fl oz Talstar per 
1,000 sq ft

• 0.5 fl oz Talstar in 5 gal
• Calculate the area to be 

treated to determine the 
volume to apply

• 944 sq ft
• 4.7 gal

• Calculate the time it will 
take to apply the volume 
needed

• 9.5 minutes

Porous Surfaces and Vegetated Areas
• Walk the area without spraying

• Adjust your walking speed to cover 
the area in 9.5 minutes

• Use a timer

• Make the application
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• 5 to 10 gallons solution 
per 1,000 sq ft

• 0.5 to 1.0 fl oz Talstar per 
1,000 sq ft

• 0.5 fl oz Talstar in 5 gal
• Calculate the area to be 

treated to determine the 
volume to apply

• 944 sq ft
• 4.7 gal

• Calculate the time it will 
take to apply the volume 
needed

• 9.5 minutes

Porous Surfaces and Vegetated Areas
• How much Talstar P?

56

• Volume = 0.5 fl.oz. TalstarP
5 gal × 4.7 gal= 0.47

Talstar P = 0.47 fl. oz. 



Summary
• Why it needs to be done
• Method 1- Measure Flow Rate
• Method 2- Sprayer Weight
• Converting to Product Use
• Other considerations during 

applications
• Porous surfaces

Calibrating Application Equipment
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Summary
• Be sure to read the label
• Look for proper use

• Targeted pest
• Restricted applications

Calibrating Application Equipment

Photo: L. Oki
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Poll Question
If 7.5 gallons of spray were used for all of the spray 
applications in a day and 7.5 fluid ounces of Talstar P 
were used to make that spray, what TOTAL PRODUCT 
USED amount would be reported on the Pesticide Use 
Report to DPR?

a. 7.5 gallons

b. 7.5 fluid ounces
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Poll Question
If 7.5 gallons of spray were used for all of the spray 
applications in a day and 7.5 fluid ounces of Talstar P 
were used to make that spray, what TOTAL PRODUCT 
USED amount would be reported on the Pesticide Use 
Report to DPR?

a. 7.5 gallons

b. 7.5 fluid ounces
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Thank you
Loren Oki

lroki@ucdavis.edu
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