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Name: Sovereign Hill 

Project Description: RO System, GPT, Communications Project 

Date of Report: 30th April, 2008 

2. Background 
 

Sovereign Hill is recognised as Victoria's leading tourist attraction and outdoor 
museum.  It attracts nearly 500,000 visitors each year, including around 110,000 
school aged children.   
 
Sovereign Hill recognised the need to be ‘smarter’ in terms of its water use.  With an 
operating steam exhibit consuming around 5kL/day, a number of ornamental and 
heritage gardens, as well as a circulating gold panning creek, Sovereign Hill relies 
heavily on water for its day to day operations.  Reducing annual rainfalls and increases 
in water restrictions put additional pressure on already stretched water resources.  As 
a result, a number of steps have been taken across the site to provide an integrated 
approach to water saving.  With an annual visitation rate of around 110,000 school 
aged children, Sovereign Hill is in a perfect position to relay some of their acquired 
water saving strategies, ideas and principles to the public. 
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2. Description of Project 
The project consisted of three main elements: - 
 

• Boiler Water Treatment 
• Storm Water Harvesting 
• Communications Project 

 
2.1 Boiler Water Treatment 
 

Sovereign Hill’s Steam Operations Department consists of a Boiler House, that houses 
two, wood-fired, steam-making Cornish Boilers, and a Battery House, that uses steam 
from these boilers to drive large crushing batteries to extract gold from the quartz.  
Steam from the boilers is also used to power all the engines of the Sovereign Quartz 
Mine and it is piped up to the Soho Foundry where it used as part of an exhibit of belt-
driven machinery, including lathes for metal spinning and machining. Necessarily, 
water is the essential element that allows these boilers to function and, consequently, 
this has meant that the Steam Operations Department has been a significant 
consumer of mains water.   

 
The introduction of an integrated water treatment plant consisting of a carbon filter, 
water softener facility, and Reverse Osmosis (RO) system was identified as the most 
appropriate method by which water consumption could be substantially reduced in this 
area. The diagram below illustrates the processes involved - the carbon filter is used to 
remove chlorine from the water in preparation for the RO process, the water softener 
reduces the hardness of the water by removing the calcium and magnesium that 
causes scale to build up in the boilers, whilst the RO system essentially filters the 
water to remove contaminants and produce a resource that has a significantly reduced 
level of Total Dissolved Solids (TDS).  The treatment system means that the quality of 
incoming water, which has a TDS of 650 ppm, can be dramatically improved to the 
extent that the TDS level drops to approximately 4 ppm.    

 
The water treatment system facilitates both substantial water savings and also a 
reduction in the amount of chemicals used to treat water.  It is estimated that water 
consumption in the Steam Operations Department will drop by 2000 litres a day as a 
result of using RO-treated water and also by the associated reduction in the need to 
perform "blow downs" to remove contaminants from the boilers. The water softening 
process, combined with the RO treatment, drastically reduces water hardness such 
that that the need for further chemical treatment in the boilers is substantially 
decreased. Also, the waste water from the RO is diverted to a dam, of which water is 
drawn from for ore processing in the Battery House (refer Appendix Figure 1 – “Boiler 
Water Treatment - Flow diagram”). 
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2.2 Storm Water Harvesting 
 

A Gross Pollutant Trap (GPT) unit supplied by CDS, was installed to collect and clean 
road and ground run-off water.  This water is then pumped to nearby storage, for use 
on ornamental gardens, a circulating gold panning creek, battery house processing 
water, and road dust suppression (refer Appendix Figure 2 – “Strom Water Harvesting 
– Flow Diagram”) . 
 
Previous to the installation of the GPT, approximately 6.5 acres of stormwater 
catchment area was un-harvested, and lost to street stormwater infrastructure.  The 
diversion of existing Sovereign Hill storm water infrastructure to the CDS unit allows for 
the cleaning and pumping to storage, of this rain water.   
 
Gross pollutants (PET bottles, paper, leaf litter, horse manure, etc) are captured within 
the sieve screen of the unit, whilst finer particles (<1mm) are screened out and sent to 
the storage sump via the centrifugal force created by the hydraulic flow within the unit.  
The sump is accessed via a metal lid, to allow regular vacuum extraction of captured 
waste.   
 
The clean water then flows to the adjacent 10,000l EcoRain intermediate storage and 
pumping tank.  The large capacity of the tank allows for excess water to be stored 
during peak rain events, giving the tank sump pump adequate time to transfer water to 
the nearby 100,000l concrete storage tanks. 
 
Water stored from this project is then used to supplement potable water in 
supplementing other operations including animal husbandry, maintaining our collection 
of rare heritage plants, topping up adjacent dams, and dust suppression.  The target 
for this project is an annual water harvest of 1.25Ml/year. 

 

 
 

Installation of CDS Unit 
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Installation of EcoRain Unit 
 
 
 
 

 
 

Construction of cast in-situe diversion chamber 
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Completed Installation 
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2.3 Communications Project 
 

Sovereign Hills high profile as Victoria’s leading tourist attraction and outdoor museum, 
and its unique education programs, were recognised as great opportunities to pass 
information to the public.  The water saving strategies undertaken by Sovereign Hill 
have been communicated to the public, as well as a number of stakeholders, by 
various means – integration into existing education programs, production of a new 
informative brochure, and the hosting of a one-off water symposium. 
 
1. Integration into the existing Education Program 
Sovereign Hill’s main story is the impact of the Gold Rushes on our emerging country. 
School groups come to experience what life was like in the old days. Within this is an 
interest from some schools about the use of water and its conservation in the old days. 
 
A new education session entitled Water: More Precious Than Gold has been 
introduced to the program. Aimed at Years 3 – 6, it explores water use in the good old 
days and sits under the general theme of Science, Technology and Luck. The 
program focuses water usage and conservation on the goldfields. Starting in the 
education centre, students explore the importance of water in domestic situations 
including a washing demonstration and discussion of baths drinking etc. A tour of the 
diggings area reveals how water was used in gold mining. At the stables we find out 
about watering needs of horses and the way pumps were installed for drinking troughs.  
At the Post Office residence we discuss the well and water contamination. The Steam 
Operations provides an opportunity to discuss water in industry. This program is 
advertised in our education brochure and Victorian Essential Learning Standards 
brochure that has been sent to every school in the state. A number of schools have 
undertaken this program this year.  
 
A more holistic approach is taken to the topic of water use in many of our other 
education session topics with titles such as Family Life (Years 3-6), Health in the 19th 
Century (Years 7 – 10) and A Woman’s Work is Never Done (Years 7 – 10). 
Education Officers compare historic water usage with modern day practices, explaining 
how Sovereign Hill is able to save water. This approach allows us to spread the 
message of water conservation to a much broader audience within the context of their 
study. 
 
2. Information Brochure 
Many visitors ask how we source water for dust suppression in a time of drought.  
Sovereign Hill has produced a new brochure outlining how we have been able to use 
government funds to save water. The brochure is written in simple English to make it 
accessible to the average visitor, those with English as a second language and school 
students. It is available from a number of areas within the museum including the front 
entrance and the Post Office and via our education team. The brochure is also 
available via our website.  
http://www.sovereignhill.com.au/uploads/SovHill%20smart%20water%20brochure1.pdf
The brochure is available on request to any visitors and is given to schools undertaking 
the Water More Precious Than Gold education program 

 
3. Water Symposium 
A half day symposium entitled Water, More Precious than Gold was conducted on 18 
March. 30 participants from local water authorities and the Ballarat City Council heard 

http://www.sovereignhill.com.au/uploads/SovHill%20smart%20water%20brochure1.pdf
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a keynote address from Rob Gell and discussed local water issues. The Sovereign Hill 
Smart Water Project was launched by Geoff Howard MLA (deputising for the Minister 
of Water, Hon. Mr Tim Holding) during the symposium proceedings. 
 

Symposium Proceedings 
8.45 am Registration Tea and Coffee 
9.05 am Welcome and Introduction: Jeremy Johnson, CEO Sovereign Hill 
9.15 am  Water More Precious Than Gold: Rob Gell, Fellow of the Royal Geographic 

Society. 
10.00 am Setting the Scene – Smart Water Projects across Victoria:  Chris Lee, Fund 

Manager, Smart Water Fund 
10.30 am Official launch of the Sovereign Hill Smartwater Project. Geoff Howard MLA  

Refreshments 
11.30 am Sovereign Hill’s Smart Water project: Chris Hutton, Infrastructure and 

Maintenance Engineer, Sovereign Hill 
12.00 pm Policy and Projects –Ballarat Now and In The Future – Ian Rossiter, Director 

of Sustainability, City of Ballarat and Sophie Akers, Manager Environmental 
Programs, City of Ballarat  

12.20 pm  Ballarat Water Resources Update – Phil Anstis, Marketing Manager, Central 
Highlands Water 

12.40 pm Lunch at Charlie Napier Hotel 
 

 

 
L to R: Chris Lee, Fund Manager, Smart Water; Rob Gell, Fellow of the Royal Geographic Society; Peter Hoban, 
Sovereign Hill Education; and Chris Hutton, Infrastructure and Maintenance Engineer, Sovereign Hill at the Smart 
Water Symposium 
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L to R:Geoff Howard, MLA Ballarat East; Jeremy Johnson, CEO Sovereign Hill and Barry Hodge, Sovereign Hill 
Horseman fill the water tanker at the Official Launch of the Sovereign Hill Smart Water Project. A similar 
photograph was published in The Ballarat Courier. 
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3. Key Activities Completed 
 

1. Purchase and installation of a reverse osmosis system 
2. Purchase and installation of a gross pollutant separator system and primary 

storage pumping tank 
3. Development and delivery of a communications and education strategy in 

relation to the project 

4. Results Achieved 
In relation to the three key areas above the results achieved were: 
 

1. Reverse osmosis machine successfully installed and operational.  Water with 
a low TDS (around 7 parts/million) is being delivered to the boilers.  Waste 
water is being diverted to the storage dam for use in ore processing.  We are 
collecting approximately 2,500l/day of waste water, that can be used in other 
applications, such as road dust suppression and dam top-up.  Due to the 
improved quality of the boiler input water, a significant reduction in chemical 
treatment has also been seen. 

 
2. The installation of the GPT has enabled Sovereign Hill to divert rain water from 

internal catchment to nearby storage.  Medium to heavy rain falls events of 
only a couple of hours duration, have seen our local storages filled, ready for 
transfer to other dams on site.  The local storage is in the form of 2x 45,000 
litre concrete tanks, with excess water being directed to dams. 

 
3. Communications and education strategy 

 
• A brochure has been produced to explain Sovereign Hill’s Water 

saving projects. The brochure has been designed for the general 
public and for school audiences and is available on request from the 
entrance building, from the Education Services and via our internet 
site. 

http://www.sovereignhill.com.au/uploads/SovHill%20smart%20water%20brochure1.pdf
 
• A half day symposium entitled Water, More Precious than Gold was 

conducted on 18 March. 30 participants from local water authorities 
and the Ballarat City Council heard a keynote address from Rob Gell 
and discussed local water issues. 

• The Sovereign Hill Smart Water Project was launched by Geoff 
Howard MLA (deputising for the Minister of Water, Hon. Mr Tim 
Holding) on Tuesday 18 March. 

• A new Education Session has been developed for schools entitles 
Water, More Precious Than Gold. 

5. Issues Arising 
 
No major issues arose regarding the installation or commissioning of any of the 
infrastructure, or the communications project. 
 

http://www.sovereignhill.com.au/uploads/SovHill%20smart%20water%20brochure1.pdf
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6. Conclusion 
The infrastructure projects provided by the Smart Water Fund have fitted well with 
Sovereign Hill’s strategic water saving plans, and will provide Sovereign Hill with 
ongoing water savings for many years to come. 
 
The reverse osmosis project has enabled the recycling of around 2,500l/day (almost 
1Meg/year), and sufficient Winter/Spring rains will enable the collection of a further 5 – 
7Meg/year. 
 
We feel we have not only completed a number of successful infrastructure projects but 
have also managed to effectively communicate the results to key local stakeholder, to 
the general visiting public and to school groups. 
 
 



 

 
Final Evaluation Report 

 

Page 12 

6. Appendix 
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Figure 1 
Boiler Water Treatment - Flow diagram 
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Figure 2 
Storm Water Harvesting - Flow Diagram 

 


