





Figure 10. Low pressure on a sprinkler creates
“donut” shaped patterns because droplets do not
break up.

Management Characteristics

Since this system contains both rotating sprinklers and
spray heads, it is important to understand “how much water”
is applied to a given area by each type. Typically, spray heads
apply four to five times the water to a given area as compared
to a rotating sprinkler. This is a direct function of the area
where water is being applied and the amount of water coming
out of the sprinkler. At XXXXXX XXXXXX, at least one zone
has a combination of sprinklers and a spray head.

The current operating schedule for the irrigation system is
20 minutes per zone, every other day (meeting the community
requirements of odd/even watering based on the last digit of
the address). This operating schedule indicates that about 0.08
inches of water is being applied each irrigation for the full
circle sprinklers. This amounts to 0.28 inches of water being
applied during a week. Under high water use periods for our
climate conditions, turf/grass can be expected to require
between 1.0 and 1.5 inches of water per week.

For the spray zones, about 1.5 inches of water is being
applied per week based on the same 20 minute operating
schedule.

Under the current management at XXXXXX XXXXXX, the
small amount of water being applied to the sprinkler areas is
barely penetrating the soil. This low rate will encourage root
growth near the top of the soil (especially during times with-
out rainfall). “Shallow root” condition can be a problem if the
irrigation system fails for only a few days. Plant health
(including turf) may also be affected since roots are more
susceptible to disease and insect pressures if they are only
near the top of the soil profile.
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Management Recommendations

The irrigation system at XXXXXX XXXXXX currently
operates in the early morning hours, which is very good. Less
water is lost to evaporation at this time (usually lower evap-
oration and wind), and more water is available to plants for
encouraging deeper root growth. Care should be taken to
avoid extended wetting periods which can also promote
disease and insect problems.

The time schedule for the zones should be modified based
on the season. For winter months, about 0.5 inches per week
is reasonable (a time set of =45 minutes per irrigation, on an
odd/even day irrigation schedule for sprinkler zones for this
system). During the late fall and early spring, about 1.0
inches per week is reasonable (time set of =75 minutes for
sprinkler zones). During the summer months, about 1.25
inches per week is reasonable (time set of =90 minutes for
sprinkler zones).

Rainfall Cut-off Switch

One alternative which can be effective for the irrigation
system (to help prevent extra water being applied during
periods with sufficient rainfall), is to install a rainfall cut-off
switch. Switches are available that can sense the soil or a
rainfall event and keep the system turned off until water is
required. A rainfall cut-off
switch can be effective in
saving all the water during an
irrigation if sufficient rainfall
has occurred. It is also useful
because it may be difficult to
remember to turn the
irrigation system on and off if
it is operating at night or early
morning hours. Your local
irrigation dealer can provide
information on appropriate
alternatives.

Figure 11. Example switch
that can cut off the irriga-
tion system when the cup is
full ofter a rain.

Maintenance of the
Irrigation System

Maintenance of the irrigation system involves checking
the sprinkler heads, making sure the patterns are not putting
water in roads, and that all irrigation components are working
properly. It is recommended that the irrigation system be
checked at least twice per year by a qualified irrigation spec-
ialist. This service will help prevent small problems that
result in large water losses over a period of time.

Some of the irrigation components are located in areas of
high traffic (near sidewalks and curbs). These components
need to be properly installed (correct height), but no amount
of installation planning will completely reduce the potential
for irrigation system damage due to traffic or yard mainte-
nance. Periodic system checks can help reduce water losses
due to broken spray heads, sprinklers, etc.



Summary of Recommendations

1. Readjust the time for each irrigation zone based on sea-
son. The 20 minute time schedule for both the sprinklers
and spray zones creates greatly different water applica-
tion amounts. For example, (see table below) during
summer months, increase the time on the sprinklers to
about 90 minutes per zone while irrigating under spray
nozzles only 20 minutes. (Minimal cost to implement)

Time required per irrigation
(this system, odd/even
schedule) (=min.)

Water typically
required per week Areas under | Areas under
Season for turf (=in.) Sprinklers/rotors Sprays
Summer 1.25 90 20
Spring and Fall 1.0 90 15
Winter 0.5 45 7

2. Make sure nozzles that are partial-circle and nozzles that
are full-circle on the same zone are matched. The local
irrigation dealer or irrigation installer can determine the
best nozzle alternatives. Remember, if a larger nozzle is
placed in the full circle sprinklers, application rates (time
of operation) need to be reduced accordingly. (Minimal
cost to implement)

3. Add a drip zone for the bed areas (as time and funds
permit). This recommendation would include readjusting
the patterns (and perhaps nozzles) on the sprinklers
around the beds. Care must be taken to be sure the quality
of water is good. Drip systems are more susceptible to
plugging of the emitters if the quality of water is poor. An
in-line filter may be required to help prevent emitter plug-
ging. By using drip irrigation in the beds, water can be
applied directly to the landscape plants, thus reducing
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weed and grass pressure throughout the beds. (Significant
cost to implement)

4. Make sure sprinklers are spaced properly and consistently.
This recommendation would include some modification of
the location of sprinkler heads or a change in the actual
head. This change could be instituted when sprinklers
malfunction and need to be replaced. Care must be taken
to not add too many sprinklers into an existing zone (in
case pressure will be too low). (Significant cost to
implement)

Potential Water Savings

Using the current irrigation schedule, and readjusting the
nozzles (for the partial circles) as recommended above would
save nearly 8,000 gallons of water per week. If the irrigation
schedule is increased (during hot summer months), an addi-
tional 15,000 gallons of water would be required per week.

If the landscape areas are converted to drip irrigation,
significant water savings can be achieved. For example, a
small landscape plant may require 2 gallons of water per day
during summer months (or 14 gallons per week). If a
sprinkler is used that covers the entire area around the plant,
over 3 times that amount of water would be applied (based on
a plant spacing of 3 feet and the current irrigation schedule).

Potential $§ Savings

Water savings are usually directly proportional to $ saved.
Based on the water rate structure for Douglas, about $1 can
be saved for every 1,000 gallons saved.

In this case, recommendations may actually “increase”
water use (for improved water use efficiency). Under those
circumstances, the system and schedule should be closely
maintained to ensure water is used efficiently. Water that is
used more efficiently can translate into decreased grounds
maintenance costs, and reduced costs to replace landscape
plants.



APPENDIX F. Example Community Report

Final Report
Landscape and Turf Irrigation Auditing Program
University of Georgia

For more information Contact:

Location: Douglas Community, Coffee County, Georgia
Date of Audit:  August 14, 2002
Team:

K. Harrison, D. Thomas, R. Bennett, V. Perez, R. Reed, T. Whitley

XXXX XXXX, Coffee Co. Extension Director, XXX-XXXX, or
The Landscape and Turf Irrigation Audit Team, Tifton, GA, XXX-XXX-XXXX

The following report describes final results and recom-
mendations for the Douglas community landscape irrigation
auditing program. During that program, at least 7 percent of
outside water meters were audited. Audited sites included a
combination of residential (50 percent), municipal, and com-
mercial sites. For the sites tested, at least 250,000 gallons of
water per week were estimated to be used if all systems are
operating on an “every other day” schedule, during the peak
water use period. If all recommendations for water savings
were to be implemented on these sites, at least 50,000 gallons
of water would be saved per week (20 percent of water used).
This figure is based on water “savings” recommendations,
and not recommendations that may include using more water
to meet plant needs where too little water is being used
currently.

The process used in the auditing is described in the
attached paper that was presented at the International ASAE
meeting, to a group of engineers involved in irrigation and
landscape systems (Thomas et al., 2002).

The following recommendations are those that could be
implemented on a community-wide program. Obviously,
“potential” water savings are not realized until some incentive
program has been implemented to encourage water savings.

Recommendations
New Block Water Rate Structuring

The implementation of any water savings approach can
have a detrimental impact on revenues associated with the
water system purveyor. Under those conditions, it is logical to
develop an improved water rate structure that encourages
water users to be more conservative. This recommendation is
more palatable to a community if the community (and com-
munity leadership) is involved in creating a new structure.
Obviously, we (University of Georgia) do not understand all
the customers and customer base for the community. How-
ever, an “increasing block” water rate structure through cer-
tain ranges has been shown to encourage conservation of
water, while maintaining revenues. By increasing the cost per
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1,000 gallons for those blocks where the excessive water
users (for outside irrigation) fall, it becomes a direct incentive
for customers to be more efficient. Those customers who do
not wish to conserve will contribute an increasing amount to
the water structure.

Operating Time for Irrigation Systems

The current “odd/even” watering restrictions will save
water. However, it is important to understand how much
water plants need, and how those needs change from season
to season. Many of the irrigation systems tested have time
clocks that will allow water budgeting or seasonal adjust-
ments. These features allow easy reduction in irrigation water
use during the fall, winter and spring when plants require less
water.

Unfortunately, very few of these features are being used
by those in the pilot program. In most cases and for your
climatic conditions, plants and turf require about 0.5 inch per
week during winter months, about 1.0 inch per week during
fall and spring, and 1.25 inches per week during summer
months. The ability to readjust irrigation during periods
when plants require less water is essential to an overall water
conservation plan. For fall and spring, at least 20 percent
of irrigation water can be saved (when compared to sum-
mer months). In winter, at least 60 percent of water can
be saved as compared to summer months, if the irrigation
systems are operating! For one system tested, a reduction
in operating time to recommended rates would result in
4700 gallons of water being saved per week!

Spray heads (pop-ups in turf and landscape areas) put out
four to five times the amount of water over a given area as
compared to rotating sprinklers (those that pass over an area
by a gear-driven or impact device). Drip irrigation (micro
spray heads and trickle devices) tend to put out water at a
similar rate to the rotating sprinklers. A// operating schedules
need to be adjusted to reflect the amount of water put out by
the different irrigation system types. For the systems tested,
reducing the operating time for spray head zones was
estimated to save between 0 and 50 percent of the water
used through the spray heads (average of 20 percent).



Nozzle Selection for Rotating Sprinklers

Rotating sprinklers are designed to operate over a parti-
cular area. In some cases those areas may be partial circles,
while in other areas, the sprinklers operate through a
complete circle. In most every irrigation system where a
combination of partial and full circle sprinklers were used, the
nozzles were not selected to achieve similar application
amounts. For example, a rotating sprinkler that operates full
circle will have a particular nozzle (say a #6). If that same
type sprinkler is present on the same zone and it operates only
a half circle, it will put out twice the amount of water over the
application area if the nozzle is the same (a #6). However,
nozzles are available to adjust the application amount (cut it
in half) so that sprinklers are putting out the same amount of
water to a given area, regardless of whether it is operating
over a partial or full circle. For the systems tested, water
savings ranged from 0 to 37 percent (average 20 percent).

In some cases, irrigation system owners have “increased”
the operating time, because some areas are dry (full circle
sprinkler areas) as compared to partial circle areas. In those
cases, more water is being applied to the partial circle areas
than can be taken up by plants.

One way of helping correct the problem is to work with
landscape companies and sprinkler manufacturers to provide
replacement nozzles for the community. That way, a small
investment in time, parts, and effort can achieve significant
water savings.

Uniformity of Application

Irrigation systems are designed to try and put out the same
amount of water over an area, usually to achieve a uniform
look to the turf/grass (all of it is green). If the system has been
poorly designed (sprinklers spaced too far apart for example),
sprinklers are not operating properly, the pressure available to
the sprinklers is too high (not a major problem in Douglas) or
too low (a problem in some areas), then the amount of water
reaching the ground will be different across a landscape area.
In those cases, owners tend to water to the driest area in the
yard. That means that some areas are receiving too much
water. The need to make sure that the system is operating
properly and effectively is important to water conservation.
We did several uniformity analyses in the community. The
typical problem encountered was sprinklers spaced too far
apart based on the available pressure and sprinkler type. In
some cases, sprinklers may need to be added to achieve better
uniformity, but care must be taken to not reduce the pressure
to the system by adding too many sprinklers. In other cases,
an additional zone may be required to maintain pressure and
improve coverage. The problems associated with improper
nozzle selection on rotating sprinklers causes direct problems
with the uniformity. Correcting the nozzle size can help solve
many of the uniformity problems. Direct water savings
through improved uniformity was difficult to estimate for
the limited number of uniformity evaluations per-formed
during this pilot study.

One additional concern is related to the uniformity of
application under spray heads. Spray heads are notoriously
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non-uniform in their water application because nozzles clog
very easily. A properly designed and maintained spray head
area is essential to uniform water application and water con-
servation (Baum et al., 2002).

Off-Site Applications

Off-site applications are when water is applied to an area
with no plants (sidewalks, driveways, roads, parking lots) or
to plants that are not desirable to be irrigated (neighboring
woods). We observed several irrigation systems that were in
need of maintenance or redesign to reduce the amount of
water being applied to paved areas. Many of the irrigation
systems were operating during early morning hours, so the
off-site applications may not be easy to spot. Running the
system periodically during daylight hours can help reduce the
problems with off-site applications. Remember, every drop of
water that is applied to a paved area is a drop that can be
saved! Estimated water savings due to correction of off-
site applications ranged from 0 to 5 percent for the sys-
tems tested.

One other off-site application that is not as obvious is the
use of rotating sprinklers to irrigate large landscape beds. In
most landscape beds, plants are spaced widely with mulch
between plants. The use of drip irrigation in landscape beds
can allow water to be applied directly to the desired plants.
Changing rotating sprinkler zones into drip zones can also
reduce weed problems in landscape beds (reduce cost of
overall maintenance).

Leaks and System Maintenance

Several systems had obvious leaks. A leak will cause a
combination of problems in a landscape irrigation area. Leaks
put too much water in a particular area which can be detri-
mental to plants, and can cause soggy or wet conditions.
Leaks typically are included in off-site applications because
excess water ends up in “non desirable” areas. Leaks also
have a direct impact on the pressure available to other sprink-
lers or application devices. A large leak in a drip area can
cause the rest of the drip area to improperly function. For one
system tested, the leaks were estimated to be about S gpm
(5 percent of water being applied).

Periodic maintenance checks are recommended to
reduce leaks and other maintenance problems. Customers
can be reminded twice each year (newspaper, public
service announcements, reminders with their water bill)
to have their irrigation systems checked.

Mixing Different Irrigation
Devices on the Same Zone

If spray heads and rotating sprinklers are mixed on a zone,
then some areas are receiving a great deal more water than
other areas! Remember, spray heads are designed to apply
four or five times the water to a given area as compared to
rotating sprinklers or drip. It is impossible to have an efficient
operating system if water cannot be applied at the same rate.
Spray heads and other irrigation devices should be separated
into different zones. For the systems tested, 15 percent had



spray heads and rotating sprinklers mixed on the same
zone.

Using Plants with Low Water Requirements

As new landscape systems are put in place, and as
customers make changes in existing landscape plantings, the
opportunity exists to use turf and plants that require less
water. The use of native vegetation, Xeriscaping®, and other
appropriate techniques (new turf cultivars, larger landscape
beds), can reduce the overall water requirements in the
landscape. Many nurseries, landscape companies, and the
Cooperative Extension Service can provide information on
different plants and their water requirements. In many cases, a
customer needs to only “ask” how much water a plant will
require prior to making a purchase!

Conclusions

We, the Landscape Irrigation Auditing group,
believe that the citizens of Georgia deserve
alternatives to “cutting off your water.” There is a new
office of water conservation within the Department of
Natural Resources with a coordinator that will be
working toward improved water conservation
initiatives for the entire state. We believe that small
communities deserve direct and usable options that fit
within their economic and social structure. This pilot
study will remain a pilot study until sufficient support
is provided to transfer these same type opportunities to
other communities across the state.

Landscape irrigation water conservation implies
that all citizens can be involved in water conservation.
We cannot assume that “someone else” (like the
farmer) needs to save water, but not me. Everyone
needs to do their part toward conserving water for the
future generations.
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