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Let’s do a quick review of how to calculate an application
rate for drip before we get started!



Start by measuring the irrigated area with Ewing’s 16-point measurement method to determine
how many square feet the zone valve is irrigating.



Locate the sum of the sixteen perimeter measurements and you’ll find the square footage.  
Accurate to within about 2%



Next, measure the flow at the water meter.  Time the flow for 1 minute after the air has 
flushed form the system.  Each revolution of the needle on a residential meter 5/8” – 1”
is 1 cubic foot or 7.5 gallons or for drip 450 gph.



Utilize the tables to determine the rates of precipitation.  Recall that when 
dealing with drip, it is often referred toas the rate of application.





The following tables indicate the water use in gallons per square foot 
per week for each month of the year.  Locate the chart for the water use
category (very low, low, or moderate) and then the canopy area.  The first 
table indicates water use for cool season turfgrass

These charts serve as a “benchmark” to evaluate water use. 



Water Use Requirement (Weekly) in gallons – Cool Season Turfgrass



WUCOLS – Very low water use category



WUCOLS – Low water use category



WUCOLS – Moderate water use category



The Situation – The intent of the workshops was to address 
some of the more serious irrigation challenges you now face
with restrictive watering guidelines and to offer solutions.
The reality is that with the solutions we have offered, you will 
have irrigation problems you have not previously encountered! 



Designated Watering Day by City for Overhead Irrigation

No overhead irrigation is allowed on Saturdays and Sundays
and no watering between the hours of 9:00 a.m. and 7:00 p.m.!



The One Thing  -
The irrigation systems you managed and those you have 
installed were never intended to water within such a narrow 
watering window.
There will be hydraulic limitations that prevent you from 
Implementing the scheduling we have proposed.  Also, the 
continuous cycling to avoid runoff will introduce new 
problems. 



Three learning Objectives Today!



Learning Objective 1

At the completion of this objective, the participant will 
understand how to spot problems with low sprinkler
head drainage,  how to measure the potential loss and
renovation techniques to resolve the problem. 



Learning Objective 2

At the completion of this learning objective, the 
participants will understand how to determine the
maximum water that may be delivered and 
balance that to the square footage of the irrigated
landscape. 



Learning Objective 3

At the conclusion of this webinar the participant
will learn how to create a temporary drip system 
for turf areas which will significantly improve the
Irrigation efficiency and allow twice weekly 
watering.



Let’s get started!



Learning Objective 1

At the completion of this objective, the participant will 
understand how to spot problems with low sprinkler
head drainage,  how to measure the potential loss and
renovation techniques to resolve the problem. 



The recommendation for multiple cycling of overhead sprinklers to
avoid runoff will create problems with drainage out of low sprinkler
heads!



What does runoff look like?









Irrigation runoff can occur on what seems to be 
“flat” surfaces!



So we know what runoff is, then how is it 
traditionally controlled.



By shutting irrigation water off when the intake rate of 
the soil has been exceeded and letting

a “soak” occur, then watering multiple repeat cycles.



Infiltration Rates by Soil Texture Class

Available  

water Infiltration

Soil Texture in/in in/hr

Fine
Sandy clay 0.12 0.08 - 0.20

Silty clay    0.15 0.05 - 0.15

Clay 0.14 0.05 - 0.10

Soils with a high clay content have a low intake rate.
Turf growing in clay textured soil that is flat can take 
in water at a rate between 0.05 and 0.10 inches / hr



How soon during an irrigation cycle does 
runoff occur on clay soil (flat surface)?

Answer – It depends on the sprinklers!!!



We must know the precipitation rate of the 
sprinklers

At 30 psi and triangular
spacing the 15 ft spray
has a 1.83” / hr precip.
Rate.



We can calculate the maximum run
time on clay in minutes as follows…

IR (infiltration rate)
PR (precip rate))

x 60 (constant) = max minutes
run time 

0.10
1.83

= 0.055 hrs x 60  = 3.28 min or 4 min 

4 minutes



We must know the precipitation rate of the 
sprinklers

At 30 psi and square
spacing the 15 ft spray
has a 1.58” / hr precip.
rate



We can calculate the maximum run
time on clay in minutes as follows…

IR (infiltration rate)
PR (precip rate))

x 60 (constant) = max minutes
run time 

0.10
1.58

= 0.063 hrs x 60  = 3.79 min or 4 min 

4 minutes



The problem in Marin is that in the peak months , eight,  four-minute cycle
may not be enough water with lower precip. rate sprays or the controller 
may not offer enough repeats so we may have to push to five minutes 
on clay soils. 

In months of lower irrigation demand,  drop maximum cycle 
length to 4 minutes on clay soils when using sprays!



Multiple cycling to avoid runoff causes water waste when water 
drains out the sprinkler heads after each automatic cycle



The elevation difference in the laterals can 
create water pressure that causes drainage out 

the lowest heads



This water that is running off the landscape could also 
be polluted with chemicals applied to the landscape



There is a slight rise in pressure, due to the elevation difference which 
approximately 1 – 2 psi in this case.



And aside from the hazard to our waterways, significant damage 
can be caused to the hardscape



And there is a way to calculate the volume of water that is being 
lost

The morning after the irrigation cycle, proceed to the water meter and 
take a reading or a picture with your phone. 



Proceed to the valve box controlling the area and bleed the valve 
manually.  Let it run until all the air bleed out, then shut if off immediately.



A fair amount of air will escape from the sprinkler 
nozzles,. As soon as the circuit comes to pressure, 

shut the valve off. Return and read the meter.

before

after



The loss here is 7.4 cubic feet  or 55 gallons 
(7.48 x 7.4). Each night with five cycles 275
gallons is lost.  In 5 years the loss on this valve 
would be 137,000 gallons!!!



The solution…



Low head drainage solution…
(check valves in the base of all sprinklers)

check valve to prevent low 
head drainage (use for 
retrofits & mandatory for new 
projects)



But remember, multiple cycling to avoid runoff
disables the seasonal adjust feature

Here’s what you can do about it!



The ideal number of cycle starts in August in the Marin area 
to avoid runoff on clay with spray heads is 8 starts which 

would typically require the use of two programs.

DAYS/WEEK TO WATER M T W T F S S

SPECIAL INTERVAL TO WATER

1   pm  

PROGRAM 2   pm PROGRAM A
START TIMES 3   am   

4   

STA. SQ. FT GPM PR RUN CYCLES TOTAL 

TIME RUN GAL.

1         

2         



Controller limitation!!! – The % or Water budget key becomes a meaningless 
feature with sprays when the run time is reduced to 4 minutes!



It’s a math problem most controllers can’t resolve

A -10% water budget adjustment on a 4 
minute spray head run time does not change 
water time!  Punch the buttons all you want,
nothing happens!!!

Most controllers water in even 1 minute  
increments.  Let’s assume a valve has a 
4 minute run time so a reduction of one minute 
(from 4 to 3 minutes) is a 25% change in
water applied 



The best way to change total run time is to reduce 
total watering by eliminating a start time.

Of 

4 min 4 min
4 cycle x 4 min = 16 min 4 cycle x 3 min =  16 min

Start 1 – 6:00 amStart 1 – 12:30 am
Start 2 – 2:00 am
Start 3– 3:30 am
Start 4 – 5:00 am

Start 2 – 9:00 pm

Start 3 – 10:00 pm
Start 4 – 11:00 pm



The best way to change total run time is to reduce 
total watering by eliminating a start time.

Of 

By reducing start times from 8 to 7 cycles, the overall 
total run time on Tuesday is reduced from 32 minutes 
to 28 which is a 10% reduction!  

4 min 4 min
4 cycle x 4 min = 16 min 3 cycle x 4 min =  12 min

Start 1 – 6:00 amStart 1 – 12:30 am
Start 2 – 2:00 am
Start 3– 3:30 am
Start 4 – 5:00 am

Start 2 – 9:00 pm

Start 3 – 10:00 pm



So, with sprays (4 min max. run)
the % key is disabled

Instead adjust total run times by reducing start 
times.



The final problem is not created by cycling but in 
water conserving scheduling is often overlooked

Runoff that occurs with drip/low 
volume irrigation



Runoff after 5 minutes on clay soils
with “line source” drip



Run off from point source drip in Chandler, AZ 



Dying plant material and damaged hardscape due to drip runoff 
– University of Nevada



Once again, match clay soil intake rates of 
0.10” / hr to the precipitation rate of the 

drip



Maximum run times for various sprinkler types on flat clay surfaces with 
vegetation.  We are stretching to 5 min. due to irrigation controller 

flexibility issues.



Another issue is the tendency to complete watering sooner by activating 
multiple valves which drops pressure.



Learning Objective 2

At the completion of this learning objective, the 
participants will understand how to determine the
maximum water that may be delivered and 
balance that to the square footage of the irrigated
landscape. 



Water meters have a maximum capacity for flow, which, when exceeded,
can damage the meter and cause excessive pressure loss which hurts
sprinkler performance.





Want more information on how to read a meter

Visit “you tube” as there are many videos to 
be found



The following charts allow a quick conversion of cubic feet to gallons per 
minute or gallons per hour.



This chart converts cubic feet for residential meters (5/8”, ¾”, and 1” where
each full revolution of the meter needle is 1 cubic foot (7.48 gallons)



This chart converts cubic 
feet for commercial 
meters (1 ½” and larger)
where each full revolution
of the meter needle is 10 
cubic feett (74.8 gallons)



Water meters are also rated for a maximum
flow by the AWWA

Size
Maximum   

Flow

5/8" 15

3/4" 22

1" 37

1 1/2" 75

2" 120

3" 225

These flows are the maximum 
safe flows regardless of the 
level of water pressure



Remember that just as the irrigation controller 
can have limitations so too with the water meter!

When most irrigation systems were 
designed it was thought they would 

water 3 to 5 days per week! 



There is a physical limitation to the water that can be delivered 
to the landscape  in  a 1 day per week watering restriction!

• Watering one day per week at 12 hrs per 
day would equal 720 minutes of water 
time! (60 x 12 = 720)



The gallons of water that can safely be delivered 
to the site in 720 minutes / week



This maximum amount of water that may be 
delivered in a week can be compared to a turf water 

requirement for a week in the month of August

Resist the temptation to activate multiple valves, you’ll have enough water in 12 hrs.



The problem is the depletion of soils moisture in 6 days, 
so if you want to water more often, you’ll have to convert 
turf to drip. 



Learning Objective 3

At the conclusion of this webinar the participant
will learn how to create a temporary drip system 
for turf areas which will significantly improve the
Irrigation efficiency and allow twice weekly 
watering.



Linear drip can be used to irrigate turf but scheduling is critical!  
You must know the application rate.



Temporary, surface installed linear drip on turf .  Hose Fed – 10 gpm max. . 
Utilize 0.4 gph tubing on a  12” x 12” grid. Application rate is 0.642.  
Maximum areais 1,500 sq. ft 

Irrigate for 90 minutes per week in August! 



Let’s review and get to questions!



Learning Objective 1

At the completion of this objective, the participant will 
understand how to spot problems with low sprinkler
head drainage,  how to measure the potential loss and
renovation techniques to resolve the problem. 



Learning Objective 2

At the completion of this learning objective, the 
participants will understand how to determine the
maximum water that may be delivered and 
balance that to the square footage of the irrigated
landscape. 



Learning Objective 3

At the conclusion of this webinar the participant
will learn how to create a temporary drip system 
for turf areas which will significantly improve the
Irrigation efficiency and allow twice weekly 
watering.



The One Thing  -
The irrigation systems you managed and those you have 
installed were never intended to water within such a narrow 
watering window.
There will be hydraulic limitations that prevent you from 
Implementing the scheduling we have proposed.  Also, the 
continuous cycling to avoid runoff will introduce new 
problems. 
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