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Executive Summary
Reclaimed Water (RCW) is used extensively on the sportsfields and open spaces of most
urban councils where reclaimed water is available, and the climate is suitable. At the
Wyndham (Werribee) Council, around forty such ovals are watered with RCW, and this is
forecast to double within five years. There are many other similar example across Victoria,
where RCW is used for watering golf courses, ovals and parklands, in addition to
agricultural uses such as are found at the Werribee Irrigation District and similarly at
Bacchus Marsh.
Many of the Wyndham soils are sodic clay loams or heavy clays (and all the subsoils are
heavy clays) which are already predisposed to the adverse impact of additional sodium in
the irrigation water., Typically, the playing surfaces on these grounds tend to be “a
quagmire in winter and hard as rocks in the summer”. These soils are inherently
susceptible to the adverse impacts of sodium in RCW.
The high levels of sodium in RCW displace calcium in the clays, which causes colloidal
dispersion and a collapse of soil structure and a loss of soil permeability. These impacts
can be insidious, subtle and incremental, or they can be precipitous, and either way they
threaten the sustainable use of RCW on sportsfields, if not addressed and managed
appropriately.
Interestingly, the high level of salinity (TDS) – which is also a feature of RCW effluents –
give some seasonal protection against clay dispersion (caused by the “double layer”-or
“Electrolyte Effect”). However, this protection is lost when water of low salinity is applied –
which leaches the electrolytes down through the soil profile. When this occurs, the soil
colloids disperse and the structure and permeability is lost. This happens annually, with
rainfall, and also where saline high SAR water is used alternatively with potable water
supplies and/or low salt water from a river (“conjunctive use”).
The traditional way to manage this is to apply topical gypsum to the soil at 5-10 tonnes per
hectare. This heavy application is necessary because of the relative insolubility of gypsum
in water. This annual application, reverses the degradation caused by sodium in the
RCW, and the clay structures are then re-formed, - repairing the soil structure and
permeability. However this high application rate still only provides calcium to levels of the
top 100 mm of soil, and as a consequence, there is a cyclical loss of soil structure, and
remediation of soil structure. Further, it is usually not efficacious at soil depths over 150
mm.
There is now a well established body of science, which demonstrates that waterborne
gypsum is much more effective in managing this problem that the use of topical gypsum.
This occurs by changing the chemistry of the applied water, whereby the constant
presence of calcium in the water prevents sodium from displacing the calcium from clays
in the first place. That is, the soil clay structures are always preserved, avoiding the cycle
of degradation and remediation. (This nullifies the sodic impacts by reducing the sodicity of
the water, whereas, the annual application of topical gypsum addresses the effects of
sodicity, without dealing with the cause.
Also, because the calcium is always in the water, the impact of high sodicity (high SAR) is
reduced, and



its efficacy remains, wherever the water penetrates. That is, it reaches further down
the soil profile, and
significantly less gypsum needs to be applied. This reduces the osmotic stress on
grasses and vegetation that occurs with the use of with high levels of topical
gypsum.
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This project has achieved its aims and objectives, in that it has been able to design and
construct a calcium doser, to dissolve gypsum in reclaimed water, in a controlled manner.
The field solubility of gypsum achieved was as high as any reported in the scientific
literature, and it substantially reduced the sodicity hazard normally associated with
reclaimed water used for irrigation. In turn, this demonstrably improved the permeability of
the treated receiving soils, and increased soil infiltration rates five fold, from ca 3 mm per
hour to 16 mm per hour.
At the former infiltration rate, it is not possible to achieve the level of leaching required to
remove salt from the root zone, and salinity problems result, and further increases in
sodicity also result, with a progressive loss soil permeability.
At the higher level, sustainable irrigation with saline-sodic reclaimed water can be readily
achieved, by the increased capacity to leach salts through the soil profile, and the
concurrent reduction in the sodicity of the water, which reduces the sodicity hazard to a
level that no longer threatens the soil structure and permeability.
This increase in infiltration rate, and the concurrent reduction in dispersive tendencies, was
observed to 300 mm within eight weeks, ad it is likely to have penetrated further than this.
Waterborne gypsum has not been used in Australia to date. This trial shows clearly that
this practice is achievable, and is easy to manage on site, improves sustainability , and
cost effective.
This is seen as a major advancement in the use of Reclaimed Water for both agricultural
and amenity irrigation
These results have been communicated to both rural and city Water Authorities, to
farmers, and to local government urban space managers.
The challenge will be to attain industry wide acceptance and adoption.
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Background
Reclaimed Water (RCW) is used extensively on the sportsfields and open spaces of most
urban councils where reclaimed water is available, and the climate is suitable. At the
Wyndham (Werribee) Council, around forty such ovals are watered with RCW, and this is
forecast to double within five years. There are many other similar examples across
Victoria, where RCW is used for watering sportfields and parklands, in addition to
agricultural uses such as at the Werribee Irrigation District and similarly at Bacchus Marsh.
Many of the Wyndham soils are sodic clay loams or heavy clays (and all the subsoils are
heavy clays) which are already predisposed to the adverse impact of additional sodium in
the irrigation water., Typically, the playing surfaces on these grounds tend to be “a slush
pond in winter and hard as rocks in the summer”. These soils are inherently susceptible to
the adverse impacts of sodium in RCW.
The high levels of sodium in RCW displace calcium in the clays, which causes colloidal
dispersion and a collapse of soil structure and a loss of soil permeability. These impacts
can be insidious, subtle and incremental, or they can be precipitous;- either way they
threaten the sustainable use of RCW, if not addressed and managed appropriately.
Interestingly, the high level of salinity (TDS) – which is also a feature of RCW effluents –
give some seasonal protection against clay dispersion (the “double layer”-or “Electrolyte
Effect”). However, this protection is lost when water of low salinity is applied – which
leaches the electrolytes down through the soil profile. When this occurs, the soil colloids
disperse and the structure and permeability is lost. This happens annually, with rainfall,
and also where saline high SAR water is used alternatively with potable water supplies
and/or low salt water from a river (“conjunctive use”).
The traditional way to manage this is to apply topical gypsum to the soil at 5-10 tonnes per
hectare. This heavy application is necessary because of the relative insolubility of gypsum
in water. This annual application, reverses the degradation caused by sodium in the
RCW, and the clay structures are then re-formed, - repairing the soil structure and
permeability. However this high application rate still only provides calcium to levels of the
top 100 mm of soil, and as a consequence, there is a cyclical loss of soil structure, and
remediation of soil structure. Further, it is usually not efficacious at over 150 mm depth.
There is now a well established body of science, which demonstrates that waterborne
gypsum is much more effective in managing this problem that the use of topical gypsum.
This occurs by changing the chemistry of the applied water, whereby the constant
presence of calcium in the water prevents sodium from displacing the calcium from clays
in the first place. That is, the soil clay structures are always preserved, avoiding the cycle
of degradation and remediation. (This nullifies the sodic impacts by reducing the sodicity of
the water, whereas, the annual application of topical gypsum addresses the effects of
sodicity, without dealing with the cause.
Also, because the calcium is in the water,
 the impact of high sodicity (high SAR) is reduced, and its efficacy remains,
wherever the water penetrates:- that is, it reaches further down the soil profile, and
 significantly less gypsum needs to be applied. This reduces the osmotic stress on
grasses and vegetation that occurs with the use of with heavy topical gypsum.
These are significant improvements in water quality (without the costs of desalination.
Ironically, even if desalinisation is to be used, this change in chemistry – by adding calcium
to the desalinated water is still necessary, especially if the subject soils are sodic.
The adoption of this technology as standard practice, when using (saline-sodic) reclaimed
water will underwrite the environmental sustainability of reclaimed water use for either
agricultural or amenity irrigation.
26th June 2012
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Introduction
Smart Water Project
With the support of the Victorian government’s Smart Water Fund, City West Water and
the Wyndham Shire Council, Forbes and Associates have conducted a project to test this
approach using Reclaimed Water for irrigation.
The project has five major Milestones:
1.
2.
3.
4.
5.

Project Plan
Design of the doser
Construction of the doser
Trialling the doser on a sodic sportsfield ( proof of concept).
Communication of the project’s Outcomes to Reclaimed Water users

A prototype calcium dosing plant to dose RCW dissolved gypsum, at the concentrations
needed to nullify the adverse impacts of sodium in the RCW used has now been designed,
constructed and trialled at the Warringa Oval over the 2011/2012 summer irrigation
season, in compliance with Milestone 4; comprised of the Field Trial and Assessment
phase of the project.
These results demonstrate the very real benefits of using waterborne gypsum compared to
conventional treatment, at both topsoil and subsoil depths.
The Trial results were presented in the Milestone Four Report on the 9th of May, 2012.
Milestone Five signifies the completion of the last phase of the project; that of
communication the projects trial results to the relevant stakeholders.
This report relates to the completion of Milestone 5.

Objectives/Goals
The object of the Communication Plan is to convey the results, on completion of the Trial
phase, to the key project stakeholders, detailed in italics below:

Milestone Description


Approved Communication Plan to be implemented.



Completion of the Final Evaluation Report to be approved by SWF.

Key Performance Indicators
 Approved Communications Plan to be fully implemented to the satisfaction of the
SWF.
 Submission of the Final Evaluation Report approved by the SWF

Methodology
The trial results will be communicated to key stakeholders and industry in accordance
with the communication Plan:
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A Final Evaluation report (assessment) will be prepared and submitted to the SWF,
detailing




Workshops and other means of communications.
Description of the Communications, etc
Identified Target Communities and cohorts

Workshop
The principal component of the Communication Plan was a Workshop held at the offices of
City West Water, on the 19th of June, 2012.

Description of the Communications
The Results were presented in a PowerPoint Presentation (see Appendix) followed by a
Plenary Workshop, which discussed
o the adverse impacts of sodicity on soil permeability,
o the relative benefits of using waterborne calcium compared to topical applications,
o the physical characteristics of gypsum and its low solubility,
o the design and construction of the doser,
o the trails, the parameters measured and the results of the trials were presented,
and
o the relevance and application of waterborne gypsum where saline sodic reclaimed
water is used in
-horticultural irrigation (typified by the Werribee Irrigation District), and
-amenity irrigation (typified by the Wyndham City Council ovals).

Identified Target Communities and Cohorts
The Workshop was convened by City West Water (themselves also stakeholders).
In attendance were representatives from City West client groups, including


Wyndham Council
Irrigation Manager,
and
Parks Manager
Wyndham currently manage forty ovals watered with Reclaimed Water supplied by
City West Water. By year 2015 it is anticipated that this number of ovals will rise to
close to eighty ovals.



Melbourne University Vet School



Victoria University of Technology
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City West Water
City West’s reclaimed water customer base is mainly based on amenity and
sportsground use, such as ovals, golf course and (some) winery users.
Eight staff attendees including
Resource Management Consultant
Recycled Water Innovation Office
Manager, Recycled Water Customers



Southern Rural Water
Western Office manager
Manager, Sustainable Projects



Dept of Primary Industry
Mr Adam Buzza, senior Southern Irrigation Project Manager
Similar Presentations were also conducted at/with;



The Australian Vernier Society. on 14th June 2012
The Vernier Society is a professional network for engineers, which aims to further
innovative engineering activity throughout Australia.
Presentation took place to an audience of 40 of Australia’s senior engineers, at the
Kooyong Tennis Club.



Southern Rural Water:
A similar presentation was held on the 19th of June, to Southern Rural Water’s
Farmers Consultative Committee, of drawn from the Bacchus Marsh and Werribee
Irrigation Districts. This Committee is the formal committee that link the Southern
Rural Water management, with its constituent farmers. It provides formal advice to
the Southern Rural Water’s Board of Management



Barwon Water
Meetings/Briefing with Capital Works Manager, Barwon Water, in relation to the
use of dosed calcium in the developing Northern Treatment Plant redevelopment,
for use of Reclaimed Water for amenity use at the extensive northern
sportsfields/amenity complexes.



Central Highlands Water and Ballarat City Council
As for Barwon Water, briefings have taken place with Reclaimed Water
administrators in Central Highlands Water, and the City Council, to introduce the
technology to amenity sites, ovals and the Ballarat Botanical Gardens.
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Financial Summary
Funding Summary for Milestone 5
Amount

Source

$

Smart Water Fund

$5000

Grantee

$3000

Other City West Water
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Conclusion
This project has achieved its aims and objectives, in that it has been able to design and
construct a doser, to dissolve gypsum in reclaimed water, in a controlled manner. The
field solubility of gypsum achieved was as high as any reported in the scientific literature,
and it substantially reduced the sodicity hazard normally associated with reclaimed water
used for irrigation. In turn, this demonstrably improved the permeability of the treated
receiving soils, and increased soil infiltration rates five fold, from a low 3 mm per hour to 16
mm per hour.
At the former infiltration rate (3 mm/hr) it is difficult to achieve the level of leaching required
to remove salt from the root zone. This usually results in salinity problems, and
progressive increases in sodicity, and incremental losses of soil permeability.
At the higher level (16mm), sustainable irrigation with saline-sodic reclaimed water can be
readily achieved, by the increased capacity to leach salts through the soil profile, and the
concurrent reduction in the sodicity of the water, which reduces the sodicity hazard to a
level that no longer threatens the soil structure and permeability.
This is seen as a major advancement in underwriting the sustainable use of Reclaimed
Water for both agricultural and amenity irrigation

Recommendations
Further resources should be deployed by Water Authorities to further the adoption of this
technology across both the agricultural and urban/amenity cohorts. Examples of existing
farm users include the Bacchus Marsh and Werribee Irrigation Districts.
There are numerous examples of amenity users, such as golf courses, sportsgrounds and
passive amenity users, such as open space and Gardens.
The technology developed applying waterborne gypsum to Reclaimed Water can be
readily retro-fitted to existing treatment sites and /or incorporated in design of prospective
treatment and re-use schemes.
The technology lends itself to ready application in small and large facilities.
Consideration should be given to developing industry wide Guidelines which, as a matter
of routine, consider the application of the technology in the design and construction of
future Reclaimed Water re-use schemes, including and in particular, where Desalinisation
is proposed.

Acknowledgements
This project was jointly funded by the Smart Water Fund, the Wyndham City Council and
City West Water. The Project could not have been completed without the continued
generous assistance that these three organisations and their staff provided. In addition, I
would like to thank Lois Binney and Mr Angelo Rigato of Wyndham, Mr Peter Murie of
PMC Engineering, and Mr Damian Connell and Simon Lees of the Smart Water Fund.
This project was overseen by a Steering Committee, comprised of representatives of




Wyndham City Council
City West Water
Turf Specialist (Anco Turf director (ret)

26th June 2012

Mr Phil Leyshan
Mr Kris Fumberger
Mr John Anderson

Project: Sustainable use of Reclaimed Water by Calcium Dosing
© Copyright Smart Water Fund 2012

Page 11

AJ Forbes and
Associates Pty Ltd



Victorian Dept of Primary Industry

Mr Adam Buzza

The Committee provided insights and ongoing advice into the requirements and
constraints that accompany the use of reclaimed water, and the needs of end users, such
as the Wyndham Council, as a significant amenity user of RCW on sportsfields.
Each of the Committee brought special skills to the project;
Adam Buzza is the Irrigation specialist located at Bacchus Marsh. He advises the
Government on the use of Reclaimed water at the Werribee Irrigation District. His
knowledge about the behaviour of soils treated with saline sodic reclaimed water was
invaluable. Adam also personally supervised the key infiltration tests across the sites.
Kris Fumberger is the Innovation Office for the Reclaimed Water section of City West
Water. He represented City West as the supplier of reclaimed water for the project, and as
a financial supporter of the project. Kris (a water engineer) brought engineering
knowledge and wisdom to the dissolution of gypsum and its processing, as well as
knowledge of supply and chemistry of the reclaimed water. Kris also organise the
Workshop at City West Water, during the Communication phase of the project.
Phil Leyshan is the Parks Projects Officer, Parks & Recreation, Wyndham City Council.
Wyndham is a significant user of reclaimed water for watering thirty sportsground. The
Council plan to have ninety sportsgrounds using reclaimed water within five years. Phil
brought to the project the management skills required to run this vast enterprise, and
provided the logistical resources necessary for the smooth operation of the project.
John Anderson, now retired, was the founding director of Anco Turf (Anco) which he
developed into a dominant turf producer in Victoria. Anco turf for the past fifteen years has
used reclaimed water for irrigation turf at Torquay. John was also a lecturer, and
subsequently the Marcus Oldham Council. He is a turf-grass agronomist of forty years
experience. His contribution in this area was invaluable.
The Committee supervised the budget and expenditure over the project, and met regularly
during the course of the project. They contributed to the ongoing development of each
phase of the project, and “signed off” on each Milestone as the project unfolded.
Their assistance and contribution is gratefully acknowledged.
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Appendix Power-Point presentation of the Project and its Results.
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