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Introduction

In 2011, Texas went through the 
worst drought in the last fifty years.  
During this drought, the University 
of Texas was in the middle of 
retrofitting the irrigation for efficiency 
and water conservation.  At last 
year’s Sustainability Symposium, 
John Burns, UT Austin’s Landscape 
Manager, discussed the goals of the 
project and which aspects were going 
to be changed.  The new Calsense 
central irrigation system has been 
operational for the 2012 season and 
the goals of the project have met and 
exceeded expectations. This essay will 
discuss the key benefits of the central 
system and how it has facilitated 
efficiency and water conservation 
through evapotranspiration (ET), flow 
sensors, rain buckets, and the central 
system. 

Monetary Savings

Water conservation efforts are driven 

both from drought and increased 
demand as well as the need to cut 
university operational expenses.  In 
the last five years water rates have 
risen over 30 percent and are expected 
to rise another 30 percent in the next 
five years.1  On average, the University 
of Texas at Austin spends $7.19 per 
1000 gallons on irrigation.2   Through 
the system described below, the 
university is expected to conserve over 
100 million gallons of water, which 
amounts to a savings of $719,000 in 
water costs.  With the main campus 
irrigation retrofit costing a total of 
$2,077,313.00,3   the university’s return 
on investment period will be less than 
three years, and within five years the 
campus will be saving over $934,700 
per year.  This dollar amount will 
continue to increase as more irrigation 
areas are converted to the central 
irrigation system. 

Further savings are realized with 
the new system due to a reduction 
in manual labor by Landscape 
Services.  The retrofit converted over 
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The central system allows for cycle-
and-soak watering which reduces 
the amount of runoff on sidewalks 
and streets.  Soil can only absorb a 
certain amount of water in a given 
amount of time and if a zone operates 
past the absorption amount, then the 
extra amount becomes runoff.  The 
new system allows the University to 
operate each zone for ten to fifteen 
minutes and then lets the water 
soak for at least five minutes before 
continuing to irrigate the area.  Runoff 
water is literally money running down 
the drain.

Evapotranspiration (ET)  
Evapotranspiration is a term used to 
describe the sum of evaporation and 
plant transpiration from the Earth’s 
land surface to the atmosphere.4  
Because the climate differs enough on 
each side of I35, the university has two 
ET’s gauges, one West of I35 and one 
East of I35. .Instead of using historic 
ET data to modify program runtimes, 
the University uses live ET data 
because historically, data has differed 
by over one inch for certain months 
over the past two years.  ET data that 
is collected is used by the software 

The central irrigation system 
facilitates modifications to all 
controllers without needing to send 
an irrigator to each controller. With 
three clicks of the mouse, all the 
controllers on campus can be turned 
off or on.  During the winter, the 
university turns off its irrigation, a 
process that would previously have 
taken almost two days to complete; 
however, with the new system it now 
takes thirty seconds.  If an irrigation 
zone needs to run for more or less 
time, this change can be made from 
the central system. This remote 
feature places more responsibility in 
the hands of the Program Coordinator 
for Irrigation and Water Conservation 
and removes pressure from irrigator 
technicians in the field. The Irrigation 
Supervisor will test the area to see if 
it needs extra water, and to check for 
other underlying problems causing 
the distress to the landscape.  The 
irrigation program is divided into five 
distinct sections for each distribution 
method; separating the program 
by this method allows for making 
universal modifications to a certain 
type of plant material.

250 manual irrigation zones to the 
automated irrigation system, zones 
that would otherwise account for 
countless man-hours of labor.  This is 
no longer required since the central 
system now controls the majority of 
the university’s irrigation system. 

Irrigation Sustainability

The university uses many different 
resources to conserve water, some of 
which are the new central irrigation 
system, ET, rain buckets, and flow 
sensors. The details of each are as 
follows.

Calsense Central Irrigation System
 The central irrigation system consists 
of over 104 irrigation controllers that 
are linked to a HUB that is on top 
of the MAI building.  The method of 
communication between the HUB 
and Calsense controllers is low radio 
frequency, which was chosen due to 
cost savings in the long term.  Cell 
phone and Ethernet were ruled out as 
possibilities because they were found 
to be cost-ineffective for this project 
as cell phone rates can range from 
$9.99 to $19.99 per month per phone 
and Ethernet would prove expensive 
since controller locations are not 
always inside a building. 

The HUB communicates to the virtual 
server by way of Ethernet.  The 
system is setup on a virtual server 
to allow for access by IPad, IPhone, 
laptop and any computer in the world.  
This access allows changes to be 
made to the system during off-hours 
emergencies and creates the ability 
to monitor additional University of 
Texas irrigation systems from other 
campuses. Access to the central 
system is managed by three layers of 
security.
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in an irrigation zone, and the system 
will stop that zone from irrigating 
if a problem arises.  This particular 
feature has saved over 4.6 million 
gallons of water ($33,074) from March 
through June 2012.  

The flow meter alert generates a 
building ID, the irrigation zone, and 
the amount of water flow over the 
set limit.  This saves on irrigation 
technicians’ time as they no longer 
have to go through an entire building 
to find the problem.  In a given 
month, there are an average of 175 
high flow alerts, with almost double 
that number of low flow alerts.  Low 
flow alerts are caused by calcium 
clogging nozzles or low pressure 
when the system is operating.  Flow 
sensors also allow for data collection 
on irrigation usage, a new feature 
for the campus that will be used to 
modify landscape designs, plan future 
retrofits, determine plant material, 
and give base data for phase two of 
the Program Coordinator’s Water 
Conservation Master Plan.

Benefits to the University and the 
Environment

The university aims to maximize the 
efficiencies of its operations and 
services while minimizing its wastes 
and footprint.5   This guideline is 
one of many factors that motivate 
Landscape Services to implement 
sustainability measures.  The new 
Calsense central irrigation system 
is another tool used by Landscape 
Services to support President Powers’ 
sustainability goals. 

“The expectations of the new system 
include a reduction in water use, 
an increase in annual savings as a 
result of the reduced water usage, 

during a rain event and collect rain 
data that is used by the university’s 
irrigation software.  The software 
modifies runtimes based on the 
amount of rainfall that has occurred 
and also determines when rain will be 
considered runoff.  Because rainwater 
in excess of .2 inches per hour 
becomes storm water runoff, only .2 
inches is used by the system to modify 
an irrigation zone’s runtime. The 
university’s rain buckets exceed Texas’ 
state law that requires rain sensors on 
each irrigation controller.

Flow Sensor 
Before the new central system, water 
meters were used to determine the 
amount of water used by an irrigation 
controller in a given month. The new 
system has flow meters installed to 
monitor irrigation usage for each 
individual irrigation zone.  With the 
new system, the university is able to 
determine when a problem occurs 

to modify program runtimes so the 
University does not overwater an area; 
the software irrigates only the amount 
that has been removed by ET.  

Along with the flow sensors, this 
feature has given the University and 
the City of Austin an opportunity to 
test a new pilot program for water 
conservation.  Instead of irrigating 
only certain days of the week, the 
City of Austin creates a water budget 
based on square footage and historic 
ET.  Since the University started the 
pilot program, irrigation amounts 
have not surpassed the amounts 
generated by the pilot program, 
which demonstrates the university is 
conserving water and being a good 
steward of its resources.

Rain Buckets   
The university has implemented three 
rain buckets across campus.  These 
rain buckets both turn the system off 
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time to begin to modify existing 
systems to conserve even 
more water. Before the central 
system was installed, irrigation 
technicians would spend their 
time checking each building 
to locate problems, spending 
on average one to two hours to 
complete an inspection; with the 
new system, that inspection is no 
longer needed.   The system alerts 
the operator that a problem has 
occurred with the time, location, 
and type of problem If a problem 
occurs after hours, approved 
personnel are able to log into the 
system remotely to modify the 
program.  

Conclusion

The university’s new central irrigation 
system has brought the campus one 
step closer to the goal of saving 20 
percent of water usage by 2020.  In 
the first year of use, Landscape 
Services expects a water reduction of 
57percent, and plans to add additional 
water savings techniques in the 
future.  Phase one, data collection and 
program modification of the irrigation 
system, will be completed by the end 
of the year and  phase two consist of 
modifying runtimes based on direct 
sun, tree canopy, moisture testing, 
and more precise ET amounts for 
plant material.  Landscape Service’s 
goals are directly aligned with the 
sustainability goals of the university 
and showcase the department’s 
efforts to be good stewards of the 
environment.  Information that is 
collected on improved processes 
and systems is shared with other 
universities, municipalities, and local 
citizens, which truly brings to life our 
motto “What Starts Here Changes the 
World.” 

and a considerable increase in the 
conservation of water.  In addition to 
water conservation, the university’s 
reduction in water usage decreases 
the amount of water processed and 
pumped by the local water utility 
(City of Austin). This allows the 
university to play a contributing role 
in the local community by reducing 
demand on natural water supplies 
and avoiding harmful emissions of 
carbon dioxide equivalent (CO2e) 
into the environment as a result of 
the reduced production load on the 
city’s utility.  Finally, an additional 
benefit expected is an increase 
in efficiency for the university’s 
Landscape Services maintenance 
staff.”6 

Details of each benefit are discussed 
below:

•	 Water Usage: The university 
expects a 57 percent reduction in 
irrigation water use as a result 
of the improvements made to the 
irrigation system.

•	 Bottom-line Savings: The 
University expects to yield savings 
of more than $719,000 per year (at 
2012 rates) to $970,000 (at 2015 
expected rates), with a three-year 
simple payback, as a result of 
reduced water use.7 

•	 Water Conservation: The 
University expects to conserve 
approximately 100 million gallons 
of water annually as a result of the 
reduction in water use.8 

•	 Co2e Emissions: The university 
expects to avoid approximately 
five metric tons of CO2e emissions 
as a result of the reduction in 
demand from the local water 
utility, the City of Austin.9 

•	 Efficiency: Landscape Services 
has realized increased efficiency 
in personnel, which is allowing 

The N
ew

 W
ave: Irrigation Sustainability


