
The One Thing

Drip Irrigation systems are popular for their low 
pressure requirements and slow precise 

application of water.  Many drip systems do not 
have this capability due to poor scheduling.  
This is largely the case because their rates of 

application are not known



The Situation

Irrigation runoff with drip irrigation systems into 
the waterways of the state and within the drip 
zones shifting water away from the intended 

target.  A significant loss of plant material due 
to poor scheduling.  Much of this occurs 

because drip application rates are not known!



This area is under drip (point source) irrigation.  How many 
minutes per week should it be watered in Sacramento in July



This area is under line source (brown tubing) irrigation.  
How long should this station water?



The Answer!

Who could know with such limited information?



Irrigation  runoff in a common area in north Chico, CA



This water in the gutter pan the morning after an 
irrigation event



The soil appears dry, but water is seeping out under the 
curb





Valve boxes are all flooded!



Look to the Irrigation Controller for site information –
area irrigated, plant material, and application rate!











No information on sprinkler type or application rates, 
limited info on plant material



This residential landscape has flow information for all 
stations



The area in square feet of each valve circuit (hydrozone) is 
known so application rates can be calculated



The map makes scheduling easier.  A separate sheet shows 
plant material by circuit.  Note precipitation/application rates



Learning Objectives

• Demonstrate an understanding of the resources available to 
determine plant water requirement – CIMIS and WUCOLS

• Demonstrate an understanding of site data that must be 
collected to determine a drip system application rate.  
Process this information manually with the formula or the 
“APP” to develop an application rate.

• Develop an irrigation run time for a 3 day interval in July for 
low water use shrubs irrigated with a drip system 



Learning Objectives

• Demonstrate an understanding of key design and installation 
criteria necessary to insure a viable drip system 



Where we’re trying to go today!

Match the Plant Water Requirement to the 
Irrigation Application Rate and develop a run 

time in minutes (without runoff)



Run Time Formula – Point Source Irrigation



Run Time Formula – Line Source Drip Irrigation



Determining Plant Water Requirements



CIMIS – (California Irrigation Management Information System)-
Plant Water Requirement in Inches / Month
ETO – evapotranspiration – transpiration and evaporation are 
indicators of plant water use and this is expressed in inches



What if your landscape is outside the area served by a 
CIMIS weather station – SPATIAL CIMIS



So we know to a certainty how much water 
plants generally need in  inches of water 
per month or per day from CIMIS - ETO



How much water do specific ornamental 
shrubs trees and groundcovers need 

relative to the ETO?



The Answer is WUCOLS! (water use classification of 
landscape species) a key resource for WELO 



WUCOLS categorizes over 3,700 landscape plants as to 
their plant water use.

A High water use plant 
in an 8.0 inch (ETO) 
month at 80%  would 
require 6.4” of water.
(8.0” x 0.80 = 6.4”)

A daily requirement is 
0.21” (8.0/31)



WUCOLS categorizes over 3,700 landscape plants as to 
their plant water use.

A Low water use plant in 
an 8.0 inch (ETO) month 
at 10%  would require 
0.80” of water.
(8.0” x 0.10 = 0.80”)

A daily requirement is 
0.025” (0.80/31)



The state is broken down into six geographical regions 
that define use



We can research plant material on-line or export a 
database



Two Resources on-line – Links are in your handout

• CIMIS – local weather station or spatial CIMIS provides 
information based on ETO as to how many inches of water 
plants generally need

• WUCOLS – indicates % of ETO that should be replaced on a 
regional basis



How much water do sprinklers apply?

Why is this important?



An Award Wining Landscape in Northern CA 
(They did not wand drip so they used PC bubblers)

2 foot 
diameter shrub
3.14 sq ft of
canopy



There were two of these on a 2 foot shrub – ½ gpm
which is 30 gallons per hour



Use the Ewing “APP” to calculate application rate





Runoff because the clay soils with an intake rate of 0.10” per 
hour are overwhelmed with an application rate of 15 inches 
/hr. 





Determining application rate of any drip irrigation zone
(data to collect)

• Area that is served by the drip zone in square feet

• Circuit flow in cubic feet, or gallons per hour



Steps in calculating canopy area

• Activate the zone and operate until wet margins of the zone 
appear

• Measure the canopy area using the 16 point Ewing method



Sixteen Point Method – Determining the Average Perimeter 
(Radius) measure from the center to the canopy edge 16 times 
at 22.5 degree increments



Add the measurements together



Access the tables to determine area in square feet!



Measure the flow to the zone in cubic feet in 1 minute

Commercial meters – 1 ½”  and 
larger – each revolution 10 cubic 
feet or 74.8 gallons – each 1/10th

Is 7.48 gal

Residential meters – 1”  and 
smaller – each revolution 1 cubic 
foot or 7.48 gallons – each 1/10th

Is 0.748 gal



Let’s calculate a drip zone application rate given the 
following area and flow

• Flow on the residential meter – 2/10ths of a revolution in 1 
minute

• Area is 612 square feet



Just remember - 721



Application Rate Formula and Calculation



Check it out with the “APP”

• 0.2 cubic feet per minute must be converted to GPH (gallons 
per hour) (0.2 x 7.48 = 1.496 gpm) x 60 = 90 gph

• Area is 612 sq. ft





What about application rates for linear drip

• Since it is a grid, you’ll need to know the flow and the 
spacing!





You can measure the emitter spacing at 12 
or 24” in the tube and measure the parallel 

row spacing

But what is the emitter flow in GPH?







So let’s calculate with the “APP” a 12” x 12” spacing 
with a 1.0 gph emitter!



So calculating “APP” rates for linear drip 
can be easier as tables are available



Let’ complete our final objective 



The criteria for scheduling

• Given – a calculated application rate of 0.25” per hour

• A low water use hydrozone in Sacramento in July

• Watering every 4 days



4 days x 0.2552 = 1.028 ETO

1.028 ETO  x 0.25  = 0.255” plant
water requirement after 4 days



Run Time Calculation – Point Source



What about runoff????



All bets are off if installation is poor or pressure is low

• 10 psi minimum for point source systems

• 15 psi for line source or emitters will not open

• Arrange point source emitters so all plant material on the 
hydrozone has the same application rate (see attached 
sheet)

• Do not use 0.9 gph or 1 gph linear tubing

• Keep line source tubing parallel



The Pressure Test



Learning Objectives

• Demonstrate an understanding of the resources available to 
determine plant water requirement – CIMIS and WUCOLS

• Demonstrate an understanding of site data that must be 
collected to determine a drip system application rate.  
Process this information manually with the formula or the 
“APP” to develop an application rate.

• Develop an irrigation run time for a 3 day interval in July for 
low water use shrubs irrigated with a drip system 



Learning Objectives

• Demonstrate an understanding of key design and installation 
criteria necessary to insure a viable drip system 





Exercises – “A” Group – Micro Spray Audit



Exercises – B Group – Area Measurement and 
Application Calculation


