
 
DESIGN MANUAL 



            W a t e r w i s e  G a r d e n  I r r i g a t o r  P r o g r a m  T r a i n i n g  M a n u a l  ( D e s i g n )   ________________   2 

Contents 
(Version : August 2018) 

 
INTRODUCTION AND OVERVIEW .................................................................... 5 
 
DOMESTIC IRRIGATION SYSTEM ....................................................................... 9 
 
SECTION 1 ................................................................................................................ 9 
 
SPRINKLER IRRIGATION ....................................................................................... 9 
 
SPRINKLER SPACING & LAYOUT ..................................................................... 10 
 FIGURE 1.1 DISTRIBUTION CURVE OF ONE FIXED SPRAY SPRINKLER ........ 10 
 FIGURE 1.2 DISTRIBUTION CURVE OF TWO FIXED SPRAY SPRINKLERS ..... 11 
 FIGURE 1.3 DISTRIBUTION CURVE OF TWO FIXED SPRAY SPRINKLERS 
  WITH STRETCHED SPACING ................................................................. 12 
 
1.1 PRECIPITATION RATE .......................................................................................................... 13 
 FIGURE 1.4 CALCULATION OF PRECIPITATION RATE ....................................... 13 
 FIGURE 1.5 EXAMPLE 1- CALCULATION OF PRECIPITATION RATE .............. 14 
 FIGURE 1.6 EXAMPLE 2- CALCULATION OF PRECIPITATION RATE .............. 15 
 FIGURE 1.7 CALCULATION OF PRECIPITATION RATE IN DRIP TUBE .......... 17 
 FIGURE 1.8 EXAMPLE 3 - CALCULATION OF PRECIPITATION RATE IN  
  DRIP TUBE ..................................................................................................... 18 
 
1.2 SPRINKLER LAYOUT ............................................................................................................. 19 
 
1.3 SPRINKLER EFFICIENCY ....................................................................................................... 20 
 FIGURE 1.9 COEFFICIENT OF UNIFORMITY, EFFECT OF WIND ...................... 22 
 
1.4 EVAPORATION ....................................................................................................................... 23 
 
1.5 TOPOGRAPHY ........................................................................................................................ 24 
 
1.6 SUMMARY ................................................................................................................................. 24 
 
1.7 PROBLEMS ................................................................................................................................ 25 
 
SECTION 2 .............................................................................................................. 26 
 
SRINKLER CHOICE, SPRINKLER LAYOUTS & PIPE SIZINGS ...................... 27 
 
2.1 GATHERING ON-SITE INFORMATION .......................................................................... 27 
 
2.2 EVAPORATION............................................................................................................. 29 
 
2.3 SPRINKLER TYPES ........................................................................................................ 30 
 



            W a t e r w i s e  G a r d e n  I r r i g a t o r  P r o g r a m  T r a i n i n g  M a n u a l  ( D e s i g n )   ________________   3 

2.3.1 POP-UP SPRAYERS & SHRUB SPRAYS ................................................... 30 
2.3.2 ROTARY SPRINKLERS ................................................................................ 31 
2.3.3 MICRO-SPRAYS & MINI-SPRINKLERS .................................................... 32 
 

2.4 SPRINKLER SYSTEM DESIGN ........................................................................................ 33 
 
2.5 SPRINKLER LAYOUT – PIPE SIZING .............................................................................. 35 
 FIGURE 2.1 PIPE SIZING, PVC PIPE, IN SHORT-RUN DOMESTIC SYSTEM ............... 37 
 FIGURE 2.2 PIPE SIZING, LOW DENSITY PIPE, IN SHORT-RUN DOMESTIC 
  SYSTEMS .............................................................................................. 38 
 FIGURE 2.3 FRICTION LOSS CHART, EXAMPLE ....................................................... 39 
 FIGURE 2.4 EXAMPLES OF PIPE LAYOUTS .............................................................. 40 
 
SECTION 3 .............................................................................................................. 41 
 
DRIP IRRIGATION SYSTEM DESIGN ................................................................ 42 
 
 FIGURE 3.1 DRIPPER FLOW PATHS ............................................................................. 43 
 FIGURE 3.2 WETTING PATTERNS IN DIFFERENT SOIL TYPES .......................... 44 
 FIGURE 3.3 RECOMMENDED DRIPPER AND TUBE SPACINGS IN  
  LANDSCAPE APPLICATIONS .................................................................. 45 
 
3.1 DRIP-LINE SYSTEM ...................................................................................................... 47 
 
3.2 FILTRATION ................................................................................................................. 47 
 
3.3 PRESSURE REGULATION .............................................................................................. 47 
 
3.4 AIR/VACUUM BREAKER .............................................................................................. 47 
 
3.5 LINE FLUSHING VALVE ................................................................................................ 48 
 FIGURE 3.4 EXAMPLE OF DRIP TUBE LAYOUTS IN GARDEN BEDS ................ 48 
 
3.6 ROOT INTRUSION ........................................................................................................ 48 
 
3.7 DEPTH OF TUBE IN SUB-SURFACE SYSTEM ................................................................. 49 
 FIGURE 3.5 TYPICAL SUB-SURFACE DRIP TUBE SYSTEM ..................................... 50 
 FIGURE 3.6 TYPICAL LINE FLUSHING VALVE ASSEMBLY ..................................... 51 
 FIGURE 3.7 TYPICAL AIR RELEASE VALVE ASSEMBLY ........................................... 51 



            W a t e r w i s e  G a r d e n  I r r i g a t o r  P r o g r a m  T r a i n i n g  M a n u a l  ( D e s i g n )   ________________   4 

3.8 MAXIMUM RUN LENGTH ............................................................................................ 52 
 
3.9 PROS AND CONS OF DRIPLINE IRRIGATION SYSTEMS ................................................ 52 
 
3.10 ADJUSTABLE DRIPPERS/EMITTER ............................................................................... 54 
 
3.11 OTHER DRIP PRODUCT ................................................................................................ 54 
 
3.12 APPLICATION RATE ..................................................................................................... 54 
 
3.13 GENERAL RULES OF THUMB FOR DRIP SYSTEMS ....................................................... 55 
 



            W a t e r w i s e  G a r d e n  I r r i g a t o r  P r o g r a m  T r a i n i n g  M a n u a l  ( D e s i g n )   ________________   5 

INTRODUCTION AND OVERVIEW 
 
The Waterwise Garden Irrigator Program (WGIP) is one of the Water 
Corporation’s family of ‘Waterwise’ Programs designed to optimise water-use 
efficiency and reduce water use in the home. The program has been adopted by 
the majority of the professional industry in Western Australia. Underpinning the 
Program are the design principles, system specifications and installation standards 
outlined in this manual.   
 
Earlier members of the Program will be familiar with most design aspects of the 
manual although it has been reviewed and updated.  This manual now includes a 
detailed technical specification according to which garden watering systems 
installed by WGIP installers must comply.  Audits on a number of systems 
previously installed under the Program show that many fail to meet acceptable 
standards of water-use efficiency.  This document is a course in basic irrigation 
design and principles and provides a detailed description of the materials and 
processes required to be used and followed for an irrigation system to qualify as 
‘Waterwise’. 
 
The specification may be used by the purchaser of a garden watering system to 
ensure that it is installed to the appropriate standards and will use the minimum 
amount of water needed to irrigate efficiently and will be used by an auditor to 
ensure that any system audited qualifies as ‘Waterwise’.   
 
When irrigation systems are installed incorporating the design principles and to 
these specifications and standards the ‘Waterwise’ aims and objectives of  
Irrigation Australia Ltd and the Water Corporation will be met. 
 
This design manual and specification were predicated on the original ‘Standards for 
Domestic Irrigation Installation’ of the Irrigation Association (WA Region) (first 
drafted in 2002).  The components that incorporate this document, namely Design 
Principles, System Specification and Standards for Domestic Irrigation Installation 
each covers all major facets of domestic irrigation system installation.   
 
The training manual covers the most important principles governing sprinkler and 
drip irrigation design and operation in a domestic situation and does not intend to 
cover, in detail, irrigation design principles for larger scale commercial design and 
installation. Irrigation Australia Ltd now offers a number of courses for those 
wishing to advance their irrigation knowledge beyond that offered in this course. 
The delivery of these programs would not happen without the enthusiastic support 
of the Water Corporation. This partnership between the Water Corporation and 
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IAL (WA Region), which has flourished for decades, has significantly contributed to 
improvements in water-use efficiency in domestic irrigation systems in Western 
Australia over this time. With some 50% of mains water delivered to the home 
being used in Perth’s gardens such improvements play a vital role towards a 
sustainable water future for the region. 
 
The Water Corporation’s perspective: 
 
Why does the Water Corporation have such a focus on water 
efficiency? 
Being the State’s largest water utility, the Water Corporation knows that our drying climate 
presents many challenges in supplying a sustainable water source in the future.  It is clear 
that we are not able to rely on rainfall and the development of new sources alone to meet 
immediate demand. We all have a role to play to minimise our environmental impact by 
using less water, and to ensure there is water for all forever.  
 
Why is the Corporation working with Industry? 
The Corporation is working with local government, business, industry and the community to 
reduce their water use.  Successful campaigns such as Target 60 have shown that the 
community is capable of reducing their water use without having too much of an impact on 
their lives.   
 
Working with the irrigation industry helps to build the water efficiency and conservation 
knowledge available to customers. Our Waterwise Programs are another important way that 
we can assist the community to become more waterwise. 
 
What can you do to help? 
The information provided in this training is intended to provide you with a background of 
waterwise irrigation information and techniques. 
 
The opportunity you have to talk to customers and provide them with information and 
guidance on garden practices that impact on water use and garden products is invaluable. 
The Corporation promotes fit-for-purpose, waterwise choices and we hope this training 
assists in furthering your knowledge and awareness so you can provide expert, waterwise 
advice to your customers. 
 
Our goal is to transform Western Australia into a waterwise community.  Your participation in 
this training course is an important step towards reaching this goal. We hope you will be able 
to apply the skills and knowledge learned to be more waterwise in your work and life, and 
share your knowledge with others to do the same.  
 
Thank you for taking the time to complete this training.  
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Having studied this manual you will be required to sit an online examination and, 
following your successful completion of this, it will be our pleasure to confer upon 
you endorsement as a member of the Waterwise Garden Irrigator Program (WGIP), a 
Waterwise Specialist and welcome you to our Waterwise family! 
 
Beyond such endorsement you will have ongoing responsibilities as a member to 
comply with all aspects of the program and will, in due course, be required to 
submit details of work completed which may be audited to ensure compliance. The 
program is designed to be a ‘living’ program. Bulletins or supplements to the 
program will be presented to members in the future as an aid to ongoing 
professional development which will require feedback from members to ensure 
that they have read and understood them. 
 
The program is designed as an aid to its members to further develop their 
businesses; to create a difference between them, their work and the ‘others’. 
Unfortunately, at this stage, we operate in an unregulated, unlicensed environment 
and, as we know, anyone can suggest that they are an irrigation ‘professional’. The 
Water Corporation makes a significant financial investment in promoting the 
Waterwise Specialist brand as well as assisting with materials to help its members 
promote their businesses. They and we, the IAL (WA Region), are constantly 
exploring and developing the means to make these programs more effective for 
their members.  
 
We acknowledge and thank the many members who have contributed to the 
development of this program and we welcome any further comment or input 
towards its continued growth and development.  
 
Jason Rothery 
Chairman IAL (WA Region) Waterwise Sub-Committee 
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