
The Intelligent Use of Water 



Anatomy of a Water-Efficient System 

Today’s Objectives: 

 Understand direct and indirect costs of water 

  Learn six key areas to apply water-efficient technology 

  Learn which products to specify in each of these areas 



 The Costs of Water 

Understanding the  
Direct and Indirect Costs of Water 



 The Cost of Water 

  Total cost of ownership: 
 Vehicle = Cost of vehicle, maintenance, insurance 

and gas 
 Appliance = Cost of appliance, installation, 

maintenance and power 
 HVAC = Cost of product, installation, maintenance 

and power 
 Irrigation = Design, cost of product, installation, 

maintenance and water 
  The highest cost of an irrigation system is typically the 

water used by the system over its lifetime 



 The Cost of Water 

Over-watering creates additional problems that increase costs: 

  Leaches nutrients from the root zone requiring the application of 
additional fertilizer 

  Causes fungus and attracts pests  
  Major cause of plant death  
  Adds additional time and labor  

to maintain site 
  Runoff damages hardscapes 

and be an expensive liability  
  Poor public relations 



When Demand Outpaces Supply 

  Water prices increase / Use is restricted 
  Irrigation is one the most visible forms of water use - usually the 

first to be regulated during a drought or water shortage 
  Current politics of irrigation: 

 Water bans and restrictions 
 Odd/even watering days 
 Tiered water rates 
 Lawn size and landscape  

restrictions 
  Irrigation audits 
 Water-efficient product rebates 



Water Conservation Programs 

 EPA WaterSense - Modeled after Energy Star labeling 
program (www.epa.gov/watersense) 

  LEED - USGBC’s rating system for designing, 
constructing, operating and certifying the world’s 
greenest buildings (www.usgbc.org) 



    Leading Causes of 
 Irrigation Water Waste 

 Improperly designed, installed, maintained systems 
 Inefficient systems using outdated technology 
 Incorrect pressure and/or flow for highest efficiency 

operation 
 Water applied at a higher rate than the soil or slope 

conditions will accept 
 Systems operate even though irrigation or rainfall has 

saturated the soil 
 Systems are not adjusted to the current needs of the 

landscape 



Water-Efficient Irrigation System 

Anatomy of a Water-Efficient 
Irrigation System 



 6 Key Technologies to 
      Conserve Water 

1.  Operates Based  
on Weather and 

Evapotranspiration 
(ET) 

2.  Flow Sensing and 
Leak Detection 

3.  Pressure 
Regulation 

4.  High-Efficiency 
Nozzles 

5.  Low Volume and 
Direct to Root 

6.  Durability / Low 
Maintenance to 

Perform as Specified 



1.  Weather and ET-Based Irrigation  

Controllers 



Smart Controllers 

  Automatic irrigations systems typically over-water due primarily to 
insufficient reprogramming of the irrigation schedule by the operator 
as weather changes.  

  Smart Controllers can dramatically reduce this over-irrigation, 
thereby saving significant quantities of water and reducing urban 
runoff. 

  Smart Controller is automatically adjust for local weather and site 
conditions. Once the initial set-up and monitoring is complete, there 
is no need to reset the controller, or even turn it off for the winter. 
Smart Controllers make those adjustments automatically. 

  Weather based controllers are not necessarily Smart Controllers. 



Smart Control Starts with Sensors 
Full sensor set: 
 Solar radiation 
 Temperature 
 Wind 
 Humidity 
 Rain 

Sensor quality: 
 Accuracy 
 Reliability 
 Longevity 

Weather station 
location: 

 Properly sited 
 Representative 

conditions 

Weather station 
maintenance: 

 Calibration 
 Cleaning 
 Replacement 



Weather and ET-Based Irrigation 

Specify controllers or central control systems that replace 
manual operation with 100% weather-based or 

ET-based scheduling 



Weather-Based Irrigation Controllers 

 Controllers that use weather conditions such as rain, 
wind, temperature, humidity, and evaporation are 
called “Weather-Based Irrigation Controllers.” 

 Evaporation really consists of two factors: Moisture lost 
through evaporation AND moisture used by the plants 
through transpiration. 

 What term do we call these factors?  
Evapotranspiration or ET 



 ET-Based Scheduling 

What is Evapotranspiration (ET)? 

  ET is the inches of water lost to the plant’s use through daily evaporation 
and transpiration  

  Effective rainfall (rain that is accepted by the soil) 
 can be subtracted from the ET to calculate the 
 Irrigation ET. 

  Irrigation ET is used to calculate the minutes 
 of sprinkler run time required to return the soil 
 moisture level back to desired levels –  
 no more, no less. 



Soil is a Reservoir 

 Capacity 
 Soil type 
 Root depth 

 Moisture Level 
 Evaporation 
 Rain 
 Irrigation 



Gravitational Water 
(Rapid Drainage)  

Available Water 
(AW)  

    Irrigation Amount 

Saturation 

Saturation Allowance 

Field Capacity 

(Typically 50% of AW)  

Permanent Wilt Point  

Hygroscopic Water  

Readily 
Available 

Water 

Understanding the Soil Reservoir 



The Intelligent Use of Water 



Quantify the Optimum Irrigation Amount  
 (Soil Type, Rooting Depth and 50% 

Allowed Depletion) 



When is watering needed? 

   Once water from 
irrigation or rain 
has evaporated. 



Soil Moisture Balance 

 Checkbook Method 
 Bank:  

o Soil  
 Withdrawal:  

o Evaporation 
 Deposit: 

o Effective Rain 
o Irrigation 



Managed Allowed Depletion  
Maintains Proper Soil Moisture 



ET-Smart Controllers Use 
Measured Rainfall 

Three Options: 
1.  On-Site Rain Gauge 

2.  Regional Weather Signal 
Broadcast 

3.  Local Rain Station Broadcast 

Evaporation – Effective Rain = Irrigation Requirement  

ETM-RG - Tipping Bucket Rain Gauge 



Central Control Systems  
with ET-Based Scheduling 

  Real Time ET 

  Programmable ET 
 Based on historical 
 ET for a region. 



Historical vs. Real Time  

Evaporation Rate (ET)  
Constantly Changing 



Days 

ET 

Typical Irrigation System 
Adjustments 



Weather Reach Signal 

                                     One Weather Station               
                     Thousands of Landscapes 



 FAWN - Real Time ET 

  FAWN – Florida Automated 
 Weather Network 

  Data Feeds - Fawn publishes 
 routinely updated data feeds 
 over HTTP in several useful 
 formats (mainly CSV, JSON, 
 and XHTML1.0).  

  Updated every 15 minutes. 



Weather Reach Signal Providers 
(WRSP) 

 Serves customers with 
improved water management 

 Manages or accesses a 
weather station network 

 Broadcasts weather data to 
Rain Bird ET Managers 



 ET Based on Five Criteria  

  Solar Radiation – Inclination of the sun 

  Temperature 

  Humidity 

  Wind 

 Rainfall 



ET-Smart Controllers Use 
Measured Rainfall 

Three Options: 
1.  On-Site Rain Gauge 

2.  Regional Weather Signal 
Broadcast 

3.  Local Rain Station Broadcast 

Evaporation – Effective Rain = Irrigation Requirement  

ETM-RG - Tipping Bucket Rain Gauge 



Onsite Et Devices – Weather 
Stations 



Complete Wireless Soil 
Moisture/Temperature Station 



AquaSpy Moisture Probe 

This subsurface 30cm long probe has been specifically designed to 
measure soil moisture content at multiple depths (at every 5cm) for 

turf and shallow rooted plants. Changes in soil moisture content 
show plant water use, irrigation penetration and root activity, and 

this information enables watering to be optimized to facilitate 
healthier turf and superior performance. 



AquaBlue 

An intelligent irrigation system regulator that oversees watering to 
ensure plants are never over-watered. A sensor that accurately 
measures the wetness of the soil is cabled to a smart controller, 
which connects directly to an automatic watering system or a valve. 
A user definable dial setting determines how wet the soil should be 
before watering is interrupted. 



AquaBlu Soil Moisture Regulator  
The soil moisture level is controlled via a simple dial setting on the AquaBlue 
regulator so that watering is: 
 Cancelled if the soil is already too wet  
 Stopped if the soil gets too wet while watering  
 Resumed at the next cycle or during a watering cycle when the soil is too dry 

Below shows the normal time for the sprinkler to activate.  The sprinkler 
system does not come on in 2nd picture as the sensor knows the ground 
still has adequate moisture.  Picture 3 shows that it is raining and 
sprinkler system is cancelled as ground sensor detects 
adequate moisture. 



2.  Flow Sensing and Leak Detection 

Controllers 



Flow Sensing and Leak Detection 

  Use flow sensors to monitor hydraulic conditions in the 
field 

  Checks in real time for excessive flows 
 caused by broken pipes, vandalized 
 sprinklers or stuck valves.  

  If a problem is detected the system will: 

  Locate the problem 
  Isolate the valve or mainline 
  Send an alarm 

Flow Sensors  
and Flow Sensor Accessories 



FLOW SENSING 

 What is Flow Sensing and How Does It Work? 
 The ability to monitor irrigation through a main line 
 As water passes through the sensor, information is 

sent to irrigation controller 

 What can we do with the information? 
 Protect against Main Line Breaks 
 Protect against broken heads and lateral lines 
 Provide reports for accountability of all water usage 



Advanced Control Benefits 

 Broken Pipes and Sprinklers are turned off 
immediately with alarm notification automatically sent 
to the water manager.  



Advanced Control Benefits 

 A single Main Line Break can generate 
thousands of dollars of damage. 



Leak Prevention from  
Low Head Drainage 

Built-in Seal-a-Matic 
(SAM) check valve saves 
water and prevents 
erosion from low-head 
drainage. 

14 feet 

Low head without SAM wastes water 



SAM Check Valves 

SAM Check Valves  



3.  Pressure Regulation  

Valves and Heads 



Sprinkler Operating Pressure 

  High pressure results in ineffective 
misting and fogging 

  Reduce pressure at the sprinkler head 



Sprinkler Operating Pressure 

  Low pressure results in poor, uneven 
nozzle performance 

  Increase pressure with booster pumps 



Importance of Regulating High 
Pressure 

 Every 5 psi reduction in pressure to optimal reduces water use 
by 6-8% 

 Savings in an area can be 50%+ if a 70 psi spray zone is 
reduced to the recommended 30 psi. 

 Ways to achieve optimal pressure at the head: 

 Pressure Regulating Stem in Sprinklers 

 Pressure Regulating Swing Joints 

 Pressure Regulating Valves 



Without PRS With PRS 

Pressure Regulating Stem 
in 1800 Sprays 

1800-PRS Series Sprays restrict water loss by 70%  
if the nozzle is damaged or removed 



Pressure Regulating Stem in 5000 
Series Rotors 

Hunter PGP @ 75psi 5000 Plus PRS @ 75psi 



 Pressure regulating swing joints 

 Maintains optimum pressure on all 
rotors on a zone 

 Reduces misting and fogging 

  Factory set at: 

 ¾“ at 45 psi 

 1“ at 70 psi  

PRS Swing Joints 



Valves 

 PRS-Dial Pressure 
regulator for valves 
maintains constant 
water pressure to 
prevent water waste 
caused by misting 
and fogging at the 
head 



4.  High-Efficiency Nozzles  

Sprays and Rotors 



High-Efficiency Spray Nozzles 
U-Series Spray Nozzles  
 Use 30% less water* 

Rotary Nozzles (on a Spray Body) 
 0.60 in/hr precipitation rate from 13 to 

24 feet 

Pressure Compensating Screens 
(PCS) 

 Compensates for pressure variations 



Pressure Compensating Screens 
for 1800 Sprays 

 Pressure Compensating Screens (PCS) minimize pressure 
variations at the spray head 

 Reduces ineffective misting and fogging caused by high 
pressure 

 Can be matched with spray nozzles to create short-throw 
and reduced radius patterns 



High-Efficiency Spray and Rotor 
Nozzles 

 Matched Precipitation Rate (MPR) 
Spray Nozzles 

 Mix various arcs and radii on the 
same spray circuit 

 Rain Bird 5000/5000 Plus MPR 
Nozzles: 

 Deliver matched precipitation rates 
within and between rotor radii from 
25' to 35'.  

  0.60 inch/hour for quarter, one-third, 
half and full arcs 

MPR Spray Nozzle 

5000/5000 Plus MPR Nozzle 



Field Audit: 
Catch Can Testing 



High Efficiency 



Low Efficiency 



Rain Bird Fixed Arc Spray Nozzles 
Performance Line Up 

Good: MPR Nozzles 
 Fixed arc  
 Matched precipitation rate through all arcs and radii 

Better: U-Series Nozzles 
 Fixed arc 
 Matched precipitation rate through all arcs and radii 
 30% water savings over standard spray nozzles 

Best: Rotary Nozzles 
 Fixed arc 
 Covers larger area from 13' – 24' 
 Matched precipitation rate through all arcs and radii  
 60% water savings over standard spray nozzles 
 Low precipitation rate 0.60 inch/hr 

Rotary Nozzle 

U-Series Nozzle 



Little Tuffy pop-up sprinkler heads incorporate into the 
pop-up stem the unique LittleValve® technology with 
all of its water-saving and labor-saving benefits. 



5.  Low-Volume / Direct-to-Root 
Irrigation 

Landscape Drip 



Low-Volume / Direct-to-Root Irrigation 

  Very efficient for  
non-turf applications 

  Apply precise amounts of 
water slowly and evenly at the 
root 

  Helps reduce weeds and plant 
disease 

  Helps eliminate runoff 

  Helps plants thrive with correct 
installation and maintenance 



Control Zone Kit Selection Tool 

Interactive way to choose the right 
Control Zone Kit 



Root Watering Series (RWS) 

 Direct-to-root-zone 
application for trees 

 Deeper root watering 

 Minimize run-off for 
entire zone 

 RWS promotes tree 
survivability during water 
restrictions 



6.  Durability and Low Maintenance 

Entire System 



Durability / Low Maintenance 

Specify products that offer technology that enhance 
long life and low maintenance: 

 Quality and durability of the products is important to long-
term water efficiency 

 How easy and convenient the products are to adjust help 
ensure they are adjusted as needed to perform properly 



Review 



6 Key Technologies to Conserve 
Water 

1.  Operates Based  
on Weather and 
Evapotranspiration 
(ET) 

  Central Controls 

  ET Manager 

2.  Flow Sensing and 
Leak Detection/ 
Prevention 

  Central Control 

  SAM Check 
Valves 

3.  Pressure 
Regulation 

  PRS Sprays & 
Rotors 

  PRS Swing Joint 

  PRS-Dial 

  Booster Pumps 
4.  High-Efficiency 

Nozzles 

  U-Series 

  Rotary Nozzle 

  MPR 

  Rain Curtain 

5.  Low Volume and 
Direct to Root  

  Landscape Drip 

  Root Watering 
Series 

6.  Durability / Low 
Maintenance to 
Perform as 
Specified 

  Technology for 
long life and low 
maintenance 



Water-Efficient Irrigation 

 Healthier plant material 
  Less disease and plant loss 
 Shorter irrigation run times 
  Less water waste (wet areas are eliminated) 
  Lower irrigation water bills 
 Sites are easier to maintain 
 Use less fertilizer & pesticides 
 Makes you a better steward of the environment 



Thank you for your attention! 
I would like to take this opportunity and thank 
Tyler Lankowski, Commercial Marketing Assistant, Rain Bird Corporation 
6991 E. Southpoint Road 
Tucson, AZ 85756  
(520) 741-6541 phone 
(520) 741-6522 fax 

Do we have time for 
Questions?!!!! 


