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Executive Summary 
 
Overview: 
 
Catching rainwater means tanks – but tanks need space, money, embodied energy and materials. 
Working out the best system can be a bit of a challenge, especially if you’re collecting water from 
more than one building. The Smart Water not Mains Water project at CERES Environment Park 
demonstrates rainwater capturing and re-use systems which will significantly reduce (mains) potable 
water use onsite. The project focuses primarily on a large distributed system in the Café precinct at 
CERES, however it also involves other smaller related initiatives including an extension to the existing 
wastewater re-use system, a system for watering community garden plots and public education 
programs. 
 
The central feature of the CERES Smart Water not Mains Water project has been the installation of a 
rainwater collection and distribution system as a model for other community and education centres. 
The system works with 700 square metres of roof catchment across 10 buildings and involves 9 local 
tanks, a central underground tank, a header tank and solar pump and almost 400 metres of pipe to 
distribute rainwater around the café precinct of the site. The key idea behind this system is to store 
the majority of collected rainwater in a large central underground tank with some stored at each 
building for localised use. Refer to appendices 1 and 2 and 4: CERES Smart Water not Mains Water 
project map,CERES Smart Water not Mains Water project map and The CERES Rainwater 
Harvesting System As-Built description of parts, construction and functionality. 
 
 
Tanks: 
 
In order to size and design our system, Monash University department of civil engineering conducted 
modelling for us based on monthly rainfall and water use patterns allowing us to specify a system that 
would catch the maximum amount of water, without having to pay for a huge tank that would sit half-
empty for most of the year. We looked at several designs of underground tanks, and in the end chose 
Cubic Solutions’ model. This is a pit lined with a composite plastic and clay dam liner which has 
sturdy plastic arches providing structural support. Gravel is poured around the arches to fill in the pit, 
and rainwater fills up the spaces between the gravel as well as under the arches. Due to this, our 
50,000L tank actually takes up about 80 cubic metres of space – but you’d never know it was there. A 
solar pump pumps water from the underground tank to a header tank, perched on a stand on the hill 
above the Café. From there, water gravity-feeds down reticulation pipes to several hose taps around 
the area. Free rainwater for all our garden hoses and drip lines, and no energy costs either! 
 
 
The smaller tanks that have been installed at each building (around 2000 litres each) provide for  
 drip irrigation lines that water nearby garden beds and one tank is used to flush the toilets. Storing 
this water close to the buildings and above ground saves on energy – you don’t need to pump it back 
up to water the garden around the building – and acts as a first flush to filter out leaves from going 
down into the underground tank. Water from these smaller tanks overflows into the underground tank 
in a rain event. They are made of steel or plastic and come in several shapes and sizes. Some are 
recycled; others were supplied by Bluescope Steel and PJT Green Plumbers. Most are sitting by 
walls, but there’s also an inflatable bladder tank hidden under the deck of the Café. 
 
The café hot water system: 
 
The last special connection that’s part of this distributed system is a hot water service at the Café. All 
the downpipes at the Café have first flush diverters on them to make the water as clean as possible. 
The water then goes from the bladder tank through sediment filters to get rid of any turbidity and into 
the solar hot water service. There it’s heated to over 70 degrees to avoid any problems with 
pathogens. This hot water goes to the kitchen sinks in the Café, where it’s used to wash up to 1400 
dishes a day – not counting the cutlery! If the tank empties, the system switches to mains water 
instead. 
 
Community gardens’ rainwater system and wastewater dripper line extension: 
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To complement this large and distributed rainwater reticulation system, CERES wanted to explore 
some simpler systems for watering the community gardens here onsite. A small part of The Smart 
Water not Mains Water project has funded a system which uses a small and highly efficient solar 
pump to pump water to a header tank from a dam, providing pressure to run drip irrigation systems.  
Also included in the funding agreement was the expansion of the drip irrigation system which 
distributes water recycled from our café once it has been filtered through a reed bed, This waste 
water reticulation system has been enlarged by 55% to cover approximately 350m2 or gardens and 
lawn surround the café precinct. 
 
Water Savings: 
 
We estimate that total water savings resulting from the installation of our café precinct rainwater 
collection and distribution system will be 420,000 litres. These water savings are achieved through the 
use of rainwater to replace mains water currently by our café’s hot water system (96,000 litres), toilet 
flushing (45,600 litres) and garden irrigation (278,400 litres). 
 
Our smaller community gardens header tank system saves approximately 240,000 litres of mains 
water being used per year. 
 
Improvements to our existing wastewater processing and distribution system have enabled us to 
make better use of our filtered wastewater by extending out subsurface drip irrigation system by 
approximately 55% to cover an extra 170 m2 of garden beds and lawn areas. 
 
Public exposure: 
 
The Smart Water not Mains Water project at CERES Environment Park a public demonstration of 
rainwater collection design which is used an example to many thousands of visitors per year. During 
2007, 5444 students took our urban water programmes and learnt about our water systems. During 
2008 there were another 4763 students and so far in 2009 another 3968 have either already taken 
programs or are booked up to do so. During the first three years following this project’s completion we 
confidently expect at least 15,000 students to take water programmes and learn about alternatives to 
mains water using the CERES infrastructure. 
 
All up there were 66,240 student visits to CERES in 2008. On average, specific water programs 
represent around 5-6 % of the activities that these students engage in, however all groups engage 
with our water systems in the course of their visit to the site and most groups are shown our water 
projects as part of a general site tour. Alongside specific water programs, CERES also offers 
programs on a large number of environmental sustainability issues including energy, food, and 
climate change, waste as well as cultural programs. 
 
 
Background - About CERES 
 
CERES (the Centre for Education and Research in Environmental Strategies) is a 4 hectare 
community environment park located beside the Merri Creek in Brunswick. 
 
CERES aims to foster awareness and action on environmental and social issues affecting urban 
areas. The site has displays and functional demonstrations on a range of environmental issues to 
show just what can be achieved at household, community and global levels. 
 
 
Introduction 
 
There is widespread recognition and substantial documentation of the water crisis that is facing 
Australia – from drought and overuse, to pollution of streams and groundwater. Victoria’s ‘Securing 
Our Water Future Together’ strategy defines the direction of sustainable water management by 
identifying six key outcomes. Two of these refer to communities having a strong ethic of water 
conservation and making considered choices about water services. These principles are again 
echoed in Victoria’s Environmental Sustainability Framework released earlier this year. 
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Seeing and engaging with successful demonstration solutions has been proven to be one of the most 
effective methods of changing and modifying behaviour. It is based upon the understanding that the 
community cannot imagine sustainable water management without knowledge, involvement and 
experience in real-life situations. The learning environment at CERES provides practical applications 
of real solutions, facilitating community engagement, motivation, and behavioural change. 
 
The “Smart Water - Not Mains Water - for Urban Communities” project demonstrates potable water 
substitution through the use of harvested rainwater and processed wastewater in an urban community 
setting. The project significantly reduces (mains) potable water use in the Cafe hub area of CERES. 
The project included wastewater re-use, harvesting rainwater, reusing rainwater, quality monitoring 
and communications. It demonstrates the efficient reuse of harvested rainwater to supply office and 
café hot water needs, public toilets and the irrigation of community gardens; as well as the safe and 
effective reuse of treated wastewater for subsurface irrigation of community commons land.    
 
Schools and other community institutions are in great need for demonstrations, models, support 
services and information to help facilitate the uptake of more sustainable water systems. CERES’ 
work with over 100 schools through the Australian Sustainable Schools Initiative (AuSSi) and has 
already demonstrated that schools are willing and ready to implement this kind of project, but need an 
established model to follow. 
 
This project, “Smart Water, Not Mains Water, and For Urban Communities” presents a practical 
approach to rainwater harvesting and wastewater reuse that will result in significant reductions in 
mains water reliance. Through established onsite education programs at CERES, visiting general 
public and outreach programs in schools, the project will play an important role in engaging the 
community and inspiring a broad uptake of more sustainable water systems. 
 
The project will be of great benefit to the community as a demonstration that can act as a model for 
schools, community groups and councils to emulate. 
 
 
The projects objectives and goals have been: 
 
� To demonstrate the safe & effective reuse of processed wastewater in garden irrigation 
� To demonstrate large scale harvesting of rainwater utilising sub-surface storage. 
� To demonstrate the distribution of rainwater and processed wastewater with active solar pumping 
systems. 
� To demonstrate the effective use of rainwater in hot water supply and toilet flushing. 
� To demonstrate the use of rainwater for efficient micro-trickle irrigation in community gardens. 
� To objectively monitor and report on the outcomes of the project. 
� To effectively communicate with and involve the community in achieving the successful outcomes of 
the project. 
� To communicate the results of the project to schools, local government and other community 
groups, and to develop tools for others to learn from and replicate these initiatives. 
 
Key Steps / Milestones 
 

• Milestone 1: System planning 
• Milestone 2: Installation of wastewater reuse system 
• Milestone 3: Installation of rainwater harvesting system 
• Milestone 4: Installation of rainwater re-use and reticulation system 
• Milestone 5: Monitoring and Analysis of processed wastewater 
• Milestone 6: Interpretation, communications and Education  

 
Outcomes of the project: 
 
Café precinct rainwater collection and reticulation system 

 
• Installation of rainwater distribution system or ‘3’rd pipe’ to 9 taps around the café precinct. 

These will be used for garden watering. (See system map appendix) 
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• Installation of the following ‘local’ rainwater tanks at each roof in the system: 

o 4500 litre stainless steel tank at the Education Office 
o 6000 litre plastic tank at the Straw Bale Office 
o 2000 litre plastic tank at the Composting Toilets 
o 2750 litre plastic tank at the ATA toilets 
o 10100 litre under-decking bladder at the CERES café. 

 
• Installation of rainwater flushes system at the ATA toilets. This system involves a pump and 

‘rain switch’ which allows the system to switch to mains water supply automatically when 
rainwater held in the tank runs out. 

 
• Installation of a hot water system feeding rainwater system at the CERES cafe. This system 

involves a pump, filter and a ‘rain switch’ which allows the system to switch to mains water 
supply automatically when rainwater held in the bladder runs out. 

 
• Installation/updating of guttering and downpipes of gutters on buildings in the CERES café 

precinct. This includes the addition of first flush diverters on downpipes form roofs which 
water is collected from for food preparation and leaf guards on every downpipe. 

 
• Installation of 50,000 litre underground tank. 

 
• Installation of header tank. This required the construction of a platform for this tank. 

 
• Installation of solar pumping system. 

 
 
Extension of the café wastewater re-use system: 

• Installation of new wastewater distribution manifold to provide optional irrigation to various 
garden beds and subsurface lawn irrigation. 

• Installation of a 50m wastewater main line extension from existing wastewater purification 
system to the café garden areas.  

• Installation of Netafirm subsurface dripper irrigation pipe in café ‘Horseshoe’ and ‘Citrus 
Grove’ gardens surrounding CERES café (approximately 170m2 of garden bed area). 

Note: The above mentioned dripper line extension delivers recycled waste water to the gardens which 
has been used in the CERES café kitchen sinks, coffee machine and dishwasher and which has been 
processed firstly through a wood chip biofilter to remove fats and greases and secondly  through a 
horizontal reedbed system. This filtration system was already in existence. Approximately 250,000 
litres of waste water are filtered and re-used through this system each year. 

Design and construction of the CERES community gardens rainwater dripper system: 

• Construction and installation of 1000 litre header tank on tank stand to provide pressure for 
dripper lines. 

• Installation of 12v solar panel and pump to move water from a dam to the header tank. 

• Installation of dripper line irrigation into one of the community garden plots. 

 

Communications: 
 

• Development of interpretive signs and a Water Trail Brochure. See Appendix 7. 
 

• Dissemination of information about system through the sustainable schools network of 523 
schools (2/3 metro, 1/3 rural). These schools interact with CERES as a hub of inspiration and 
workshops during their sustainable schools program. Students and teachers visit CERES for 
excursions where they take part in water programs and also receive CERES educators 
through our incursions programs. 
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Risk Management 
 
The key area of risk in this project is that water quality as the system collects rainwater from roofs of 
different surfaces which could be exposed to a number of different contaminants (organic materials 
such as leaves and atmospheric pollutants), and water that is destined for use in areas associated 
with food production is stored in tanks. To address these risks, CERES conducted thorough water 
quality testing of roof surfaces and tanks to assess risks before the system was constructed and has 
created a comprehensive water quality monitoring plan document to ensure the ongoing safety of the 
system. Water quality testing is carried out by the CERES site team in accordance with this 
document.  
 
The CERES water quality management plan document and accompanying Water Quality Documents 
spreadsheet (which are attached as an appendix) cover: 
 
The weekly testing of E.coli, pH, temperature, turbidity and conductivity at the café tank and monthly 
testing of the same parameters for the water held in the underground tank. For information on these 
testing procedures, please refer to section 8 of the CERES water quality management plan which is 
attached as an appendix. 
Trigger values for tests and procedures to follow if water quality is found unsatisfactory. For 
information on trigger values and procedural responses where tests are unsatisfactory, please refer to 
the following pages in the Water Quality Documents appendix 8: 
 

• Trigger values 
• Hazardous events checklist 
• Hazard event log  
• Response to an emergency situation  

 
 
The parameters for CERES water quality testing were chosen with respect to the Australian Drinking 
Water Guidelines 2004, the World Health Organisation's guidelines for water quality 2006, the 
Victorian Government's Department of Human Services guidelines on using rainwater around the 
home and in food-preparation businesses, and the environmental guidelines of WaterWatch Australia 
– full details of all references are in section 13 of the management plan. Most of the water harvested 
is used for drip irrigation and has an extremely low probability of direct public contact. The cafe water 
is used for washing dishes within a food preparation business, which requires testing of the same 
parameters but has a lower tolerance for values of those parameters. The full discussion of 
parameters is in section 8 of the management plan and can be summarised as: 
 

 Temperature has no range of values it must remain within but dramatic temperature changes 
may affect the recording of other parameters; 

 PH  Levels: There are preferred ranges of pH levels for plant uptake and irrigation and also 
for drinking water; also, rapid changes in pH can indicate potential problems or system 
changes before they occur; 

 Coliform testing indicates the presence of faecal contamination with the associated health 
problems if there is human contact; irrigation water used subsurface has an accepted 
tolerance for coliform levels, however water used in the food preparation business has zero 
tolerance for any faecal contamination; 

 Turbidity is primarily an aesthetic issue, however high levels of turbidity can affect the 
efficacy of filtering techniques and indicate additional maintenance required of the physical 
filters; 

 Conductivity is an indication of salinity, and there are accepted guidelines for what levels of 
salinity are tolerable in irrigation use and in drinking water. 

 
The water quality testing processes undertaken to inform the development of the Smart Water Not 
Mains Water project have been: 
 

• Development of a monitoring program including key factors for water quality and approaches 
to take if quality varies. 
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• Regular monitoring of all tanks in the newly completed Smart Water not Mains Water system 
over a 6 month period. 

• Monitoring of water quality in a range of water tanks as part of a study by Monash University 
(essentially testing for contaminants on roof surfaces and accumulating in tanks in the 
system) 

• Regular monitoring of water use data and yearly audit/analysis. 
 
Results of regular testing 
 
Regular tests were conducted approximately monthly from November 2008 through June 2009 
inclusive (with variations related to staff and volunteer availability and holidays) – the period relevant 
to this report (tests have continued since then). During this period: 
 
Temperature in the tanks showed an expected seasonal variation in smaller tanks, and a tendency to 
remain close to ground temperature in both the large underground tank and the header tank. 
 
pH levels initially tested low, and this was attributed to an inaccurate meter. pH strips were used 
instead in later tests and the pH in all tanks was between 6.5 and 7.1, well within both drinking water 
and irrigation guidelines. 
 
Conductivity remained far below the acceptable level of 500 mg/L in all tanks, with the exception of 
one test in the underground tank during March which was acceptable but close to the limit, shortly 
after some final connections had been completed and adjusted. A follow-up test a fortnight later 
showed that conductivity levels had returned to normal. 
 
Turbidity levels were of no note in all the smaller tanks. They were higher as expected in the 
underground tank due to its construction with unwashed and dusty gravel, but still of no particular 
note. Prior to the connection to the hot water system, the cafe bladder tank registered a turbidity far in 
excess of what would be appropriate – recording values of over 20 NTU when the acceptable limit 
was 1 NTU. Investigation of the system identified a first flush diverter that had been installed 
incorrectly, and also soil contamination of the water captured for testing at the outlet pipe. The diverter 
was fixed, and the outlet pipe connected to physical media filters with no soil contact. The turbidity 
reduced back to acceptable levels. 
 
E.coli levels were tested for at random intervals in the smaller tanks, to identify any new sources of 
contamination that might occur. These tests uniformly returned a zero result. The underground tank 
initially showed a high E.coli number, probably due to its fresh construction with unwashed gravel. 
Subsequent tests have shown a zero result, which confirms that the reconnection of nearby 
wastewater pipes was conducted correctly and there has been no leakage into the underground tank. 
The cafe bladder tank and hot water system has a zero tolerance for E.coli post-filter. Before the 
filters were installed and the bladder tank connected, coliform results above zero were recorded. This 
was attributed to the incorrectly installed first-flush diverter and soil contamination at the testing outlet, 
as with the turbidity results. When the filters were installed, the tank was drained to ensure no 
contaminated water remained in the system before connection. Post-connection tests show zero 
coliforms both in the tank and at final-use point past the filters and heat treatment. 
 
E.Coli tests conducted on June 19, 2009 revealed 0 E.coli colonies in water samples taken from both 
the underground tank and from the Café hot water system.  
 
Testing conducted by Monash University and summarised in the appendix ‘Monash University Tank 
water quality testing results found that in a number of our tanks:  
 
The concentration of lead (0.125 mg/L) exceeded the Drinking Water Guidelines level (≤0.01 mg/L) 
and also exceeded the Recreation Guidelines level (0.05 mg/L). Therefore it is recommended that you 
do not drink the water and avoid prolonged direct contact, such as through swimming or bathing. 
Ingestion or exposure to high concentrations of lead in water can be detrimental to your health. 
 
It is believed that over time lead from either flashing or environmental sources can build up in the 
sediments of rainwater tanks which under the right conditions can leach into the tank water. 
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This information informed the design of the CERES system so that no waterfrom tanks found to have 
higher than recommended levels of lead is used for drinking, food preparation or for any recreational 
use where there is any prolonged contact such as swimming. This water is only used for toilet flushing 
and,garden irrigation. (Note that this lead contamination is the result of lead based paints used on 
older buildings on the site) 
 
To ensure that water collected in the Café tanks (which is used for dish washing) is safe to use in food 
preparation, further tests for metal contaminants have been carried out over July and August 2009 on 
the café water system. In total 9 samples were taken after three separate rain events. 
 
The results of these tests which are included as an appendix show that no metals exist in the water at 
levels higher than recommended by the "Australian Drinking Water Guidelines" and that the water is 
safe to drink. 
 
In summary: 
 
Quantities of lead are well below the recommended 0.01 mg/L at an average level across 9 samples 
of .0.0015mg/l 
 
Quantities of Zinc are well below the recommended 3mg/l at an average level across 9 samples of 
1.1175mg/l. 
 
 
Discussion and evaluation: 
Overall, the project has been a great success in terms of the quality of design, planning and 
infrastructure that the grant has enabled us to develop/install. There is little that we would do again 
differently in terms of the design. 
 
However there have been a number of hold-ups throughout the project, which, in hindsight could have 
been avoided with a different approach to project planning and co-ordination. These issues and the 
different approaches that we could have taken have been: 
 

• Long delays in negotiating a permit for the underground tank: 
Apply for a permit earlier and ensure that tank suppliers have designs which have met 
Australian Standards (some of the tanks we were looking at had met overseas standards but 
not Australian standards and this caused issues. 
 

• Issues with the management of our testing program due to an overreliance on volunteers: 
Our volunteers (science and engineering students as well as professional scientists) have 
brought invaluable expertise to this project; however some processes which they undertook 
did take longer than expected. A review of project aspects that were unsuited to volunteer 
input will help us speed things up in the future. 

 
Conclusion 
 

• Our Smart Water Not Mains Water system has been well planned, designed and installed and 
is now an inspiring demonstration project and a practical resource for CERES. 

• The two key areas of innovation in the system design are in solar pumping to the header tank 
and in the use of small local tanks for irrigation coupled with the larger centralised 
underground tank. 

• The project has been implemented well however most aspects of it have taken significantly 
longer than initially expected. This is partly due to a desire to work with innovative and less 
understood products, partly due to unforeseeable problems with contaminated soil issues on 
site (in the case of installing the underground tank) and partly due to an overreliance on 
volunteer time in helping with the project. 

 
Recommendations 
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Further research on the centralised system: The next step in CERES’ Smart Water Not Mains Water 
project will be to monitor the system in terms of rainwater caught relative to rainwater used for our 
regular gardening programs. Doing this will enable us to use water from the system in the most 
efficient manner (so that the underground tank is overflowing as little as possible). 
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Appendices 
 
The following appendices are attached to this document except for the appendix 8 which was in a 
format unsuitable for attachment as a PDF document. 
 

1. CERES Smart Water not Mains Water project map (Centralised tank system) 

2. CERES Smart Water not Mains Water project map (Two smaller systems) 

3. The CERES Centralised Rainwater Management Plan 

4. The CERES Centralised Rainwater Harvesting system As-built description of parts 

5. Monash University tank testing results 

6. CERES water quality testing results 

7. Water trail brochure 

8. The CERES Centralised Rainwater Harvesting system water quality documents 

(Spreadsheet) 
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CERES RAINWATER MANAGEMENT PLAN 
 

 
JUNE 2009 

1 CONTEXT 

 
Background: 
 
This document is for ongoing monitoring and management of the rainwater 
harvesting and reuse system set up at CERES Environment Park under the Smart 
Water not Mains Water Round 3 grant (2006-2009). 
 
The conditions of the grant specify that CERES must conduct regular water quality 
monitoring of all rainwater tanks in the system for a six month period after it's built 
and connected. (Completed as of May 2009) Water quality information will also be 
collected on an ongoing basis for hazard and risk management, and to provide 
information to the public on the suitability of different types of rainwater tanks. 
 
Use of water: 
 
Despite wide recognition of the use of rainwater as sustainable resource, the 
Department of Human Services of the State of Victoria does not recommend 
rainwater for drinking purposes where a water authority supplies reticulated drinking 
water. This is due to rainwater quality which is not as reliable as urban drinking water 
supplies. Instead, its use is recommended for a range of activities such as washing, 
toilet flushing, laundry use, surface and equipment washing, garden irrigation, cooling 
and heating, etc (DHS 2007a).  
 
Use of rainwater, defined as non-potable, in food businesses is only allowed where 
the business has demonstrated that the use of non-potable water does not affect the 
safety of food handled by the business. Food businesses are also required to provide 
hand washing with warm running potable water (DHS 2007b). Potable water is 
defined by the parameters described in the Australian Drinking Water Guidelines 
(ADWG 2004). 
 
The use of rainwater for other applications such as irrigation is controlled by 
parameters (AUSNZ 2000a, AUSNZ 2000b).  
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Taking into account the intention of CERES in the use of rainwater in food business 
as well as for irrigation/recreation and toilet flushing, this document is part of a 
complete rainwater management plan. 
 
Considering that the number of CERES’ visitors is lower than 1,000 people per day, 
its rainwater management can be considered as small water supply (AUSDWG 
2004). 
 

2 DEFINITIONS 

  
  
Non-Conformity Situation where any of the following items are in place: 

values out of the trigger range of water quality 
parameters are surveyed; hazard events are sort out in 
operation and maintenance of rainwater systems 
monitoring; events which characterise an incident 
occurrence as described further in this document 

Rainwater Water harvested from rainfall into the rainwater system 
Rainwater system Aggregation of runoff surface, inlet and outlet piping, 1st 

flush diverter, screening, mesh, overflow device, tank, 
rainwater supply network including piping and plumbing 
controls, equipments for treatment and storage after 
treatment if any, and intended uses of rainwater 

Runoff surface Roof catchment, guttering and plumbing devices which 
allow collection and passage of rainwater in direction to 
down pipes 

 

3 RESPONSIBILITIES 

The Green Technology team is responsible for delivering the system to CERES, 
connected and complete, for providing appropriate signage to the completed system, 
and for providing equipment and training for water quality monitoring. It is responsible 
for ensuring monitoring and communications activities are completed as required by 
the Smart Water Fund.  
 
The Site Manager is responsible for managing maintenance and routine inspection 
once the system has been handed over. 
 

4 RAINWATER SYSTEMS 

Specific rainwater systems on CERES’ site must be based on information described 
in this section. In the absence of specific designs, this section must be considered as 
reference for development and installation of rainwater systems. 
 
A rainwater system model is basically composed by the sequence of elements 
depicted in the figure 1’s flow chart. However, slight differences in those 
arrangements may occur on CERES’ rainwater systems depending on the risk 
assessment for the intended uses. 
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The appendix 1 conveys for each part of the system specific requirements to be met, 
taking into account hazard events which can occur. Many of the corrective actions 
are detailed in EnHealth (2004). 
 

0

Rainfall

1

Runoff surface

3 2

First flush 

diverter

Inlet screening 

and mesh

4

Inlet piping

9 5

Overflow piping Tank

10 6

Overflow mesh Outlet piping

7

Additional 

treatment

8

End use  
Figure 1 – Flow chart of a rainwater system model 
 
Areas with heavy traffic or industry, must not be used to harvest rainwater for food 
preparation. This type of contamination is of special concern provided EnHealth 
(2004) quotes the need to determine related risks in urban Melbourne. Even localized 
areas may be of concern in order to determine the risk imposed by those sources of 
contamination (EnHealth 2004). 
 
The reliability of rainwater quality depends not only on proper design and installation 
but in sensible maintenance of the rainwater system (EnHealth 2004). 
 

5 DOCUMENTS 

The complete list of documents to be used for system management and maintenance 
is in the Smart Water Maintenance and Management file, kept by the Site Manager, 
and also on the Shared Drive at Shared/Areas/Site/Water system management. It 
consists of: 
 

• The Management Plan (this document). 
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• The As-Built document. This contains specifications of the system as built. 
Changes to the physical system by either Site or Green Tech need to be 
included here and dated. 
 

• The Maintenance One Page Overview document 
 

• The system map 
 

• The water quality monitoring appendices spreadsheet. This is located on 
the Shared Drive at Shared/Areas/Site/Water system management. This 
document contains: 
 
� The Aims of monitoring appendix 
� System Parts appendix 
� Hazardous events checklist appendix 
� Hazard event log appendix 
� Response to an emergency situation appendix 
� Trigger values (for water testing) appendix 
� Water quality survey sheet appendix 
� Equipment testing log appendix 

 
• Measuring depth of underground tank diagram 

 
• ‘Do not drink’ Signage Record. This is a copy of the signs used to tell 

people that a tap or outlet is providing rainwater rather than mains water, and 
a record of the places where these signs are supposed to be. Changes must 
be dated and signed off by the person making the change. 

 

6 INCIDENTS 

An incident is when any of the events described below occurs (DHS 2007a): 
� Contamination of water with pathogens as a result of animal faeces or dead 

animals in the roof catchment or rainwater tank. 
� Blue-green algae bloom in the rainwater tank. 
� Something breaks or fails, increasing the risk of potentially harmful contaminants 

(i.e. filter or first-flush failure). 
� Damage to the rainwater system (roof catchment, storage tanks or distribution 

pipes) as a result of storms, floods or a natural or human-made disaster. 
� Chemical contamination of the roof catchment, for example through aerial 

spraying with pesticides. 
� Sabotage or vandalism. 
 
If an incident happens or is about to happen, go to the Incident Guidelines. 

7 SIGNAGE AND AVOIDING INCIDENTS 

There are two reasons for incidents: people doing things they shouldn't with the 
rainwater, and rainwater quality falling because something's wrong with the system. If 
we try to avoid both, the chances of an incident where something goes really wrong 
are fairly small. 
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Rainwater taps and point of use must be identified as “RAINWATER”. Where 
applicable, messages must comply with AS1319, “Safety signs for the occupational 
environment”.  
 
CERES also has a responsibility to prevent unintended use (e.g. by small children or 
twits) regardless of the presence of signage.  
 
Avoiding problems with water quality 
 
The whole of the distributed system should be checked fortnightly using the 
maintenance checklist (appendix 4), looking for possible problems including leaks, 
broken insect screens, buildup of leaves in gutters, possums nesting in tanks etc. 
Any problems found must be recorded with a clear description and date and passed 
to the Site Manager. The guidelines appendix 1 lists the preferred fix for the problem, 
and that action or any other is to be taken at the Site Manager's discretion. 
 
Time spent fixing problems with the system should not mean less time taken for 
monitoring – keep the time and tasks separate. Don't borrow from Peter to pay Paul. 
 
The rainwater tanks need to be monitored for quality yearly. Parameters can be 
found at: Shared/Areas/Site/Water system management. Any values outside the 
“normal” range need to be reported to the Site Manager, and appropriate actions 
taken as listed in appendix 3. 
 

8 WATER QUALITY PARAMETERS 

There are 5 main water quality parameters we're monitoring in the Smart Water 3 
system: temperature, pH, turbidity, salinity/electrical conductivity and coliform 
contamination. The data sheet for monitoring is appendix “Water quality testing 
sheet”. What values are OK and what aren't, and what to do next if there's a problem, 
is appendix “Testing trigger values”. 
 
Weather conditions will affect water quality in tanks; in wet weather the quality can 
change very quickly and in prolonged dryness bacterial contamination will die off.   
 

8.1 E. COLI (OR THERMOTOLERANT COLIFORMS) 

The bacteria Escherichia coli (or thermotolerant coliforms) is a good indicator of 
faecal contamination (AUSDWG 2004). It's the most common coliform present in 
faeces, and the most specific indicator of recent faecal contamination because it 
doesn't normally live in drinking water systems. However, you can't tell if it's of 
human origin or from other animals. E.coli is not harmful itself but it's easy to test for 
and its presence usually shows whether other harmful bacteria from faeces will be 
present.  
 
E.coli is tested for with a plate count. A 5 mL water sample is gently mixed with the 
growth agent (stored frozen in the staff kitchen freezer) and poured into a treated 
petri dish containing growth medium. Approximately two days later the number of 
blue dots forming in the petri dish are counted (ignore grey and pink dots), and this 
number multiplied by 20 to give a colony count per 100 mL. 
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Water used in food preparation, i.e. from the Cafe tank, should be tested for E.coli 
weekly. Other tanks, where the water is expected to have minimal human contact, 
should be tested monthly. 

 

8.2 TEMPERATURE 

Temperature is the measure of how hot or cold a substance is. It depends on air 
temperature, sunlight and shade, turbidity, type, depth and flow of a water body, 
discharges, etc. 
 
Water temperature affects biological, physical and chemical characteristics. Warmer 
water may have its dissolved oxygen capacity drop, undergo eutrophication and its 
salinity can go up. Temperature can also affect analysis results for other parameters, 
such as when measuring phosphate (WWAUS 2002), or electrical conductivity. In 
ecological systems, changes in long-term water temperature will affect the presence 
of different species in the ecosystem. A 2 oC variation within a 24 hours period can 
stress aquatic organisms. 
 
Temperature is measured in Celsius degrees (oC ) with a thermometer (there's one in 
the kit) or digital meter. It's measured and recorded every time a water sample is 
tested for quality. 

 

8.3 PH 

pH is the measure of acidity or alkalinity. The scale varies from 0 (most acid) to 14 
(most alkaline), with pure water exactly in the middle at 7. One pH represents a ten-
fold change (WWAUS 2002).  
 
Many factors influence the pH in water: balance between photosynthesis and 
respiration, rainfall, temperature, source of water, burning of fossil fuel by cars, 
conductivity etc. However, a variation of 0.5 pH outside of the normal range of a 
water body for that season might mean contamination. 
 
Despite no direct impact on people's health, pH is one of the most important quality 
water parameters (WHO 2006). It affects the solubility of compounds and heavy 
metals, changing the total amount of dissolved solids. Also, pH influences nutrient 
uptake by plant roots. Animals and plants are adapted to specific ranges of pH, 
normally between 6 and 8. Variations outside the range they're adapted to can cause 
stress and death. So we want our irrigation water to stay within one pH of neutral.  
 
pH measures are best measured in the field as the samples are collected. There is 
an electronic pH meter and also pH colour strips with the kit. The meter may need to 
be re-started by leaving to sit in a glass of drinking water for a while.  
 

8.4 TURBIDITY 

Turbidity is the measure of cloudiness or clarity of water. It is not related to the 
colour: waterways may have coloured water that you can still see through, so that 
would be a low turbidity (WWAUS 2002). Turbidity comes from the amount of 
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undissolved suspended material in water. The more crap in there, the less clear the 
water and the higher the turbidity. The total amount of suspended material is called 
the total suspended solids. 
 
The amount of suspended solids changes the water temperature: the higher the 
turbidity the quicker the water can warm up. It also impacts aquatic plants by 
changing light levels, so plants that can photosynthesise in lower light like blue-green 
algae get an advantage. 
 
High turbidity in drinking water may be a problem. Suspended material might carry 
harmful bacteria and attached contaminants such as nutrients and toxic materials, 
and reduces the effectiveness of non-chemical filters (e.g. UV) by providing shelter 
spots for bacteria.  Making high-turbidity water safe to drink is more likely to require 
chlorine treatment. 
 
Turbidity is measured in our system with a turbidity meter or by visual inspection and 
description. It's usually measured in NTUs or the “nephelometric turbidity unit”, which 
is the standard unit of measurement in Australia. However, our turbidity meter (the 
Smart2 colorimeter) measures in FTUs, or “formazin turbidity units” which are the 
same thing by a different name. 1 FTU = 1 NTU. The procedure for measuring 
turbidity with this meter is given in its operating manual. 

 

8.5 ELECTRICAL CONDUCTIVITY AND SALINITY 

Electrical conductivity is how well the water conducts electricity (WWAUS 2002). 
Salinity is the salt content. Dissolved salt content increases conductivity, so we use 
conductivity as a way to measure salinity.  
 
The salts usually causing salinity include chlorides, sulphates, carbonates, sodium, 
magnesium, calcium and potassium. Temperature affects electrical conductivity 
because higher water temperatures mean more solids can dissolve, so the 
conductivity increases.  Evaporation and dilution, runoff, flow, temperature and 
contamination discharges all affect conductivity. For instance, heavy metal 
discharges add metallic ions to the water, increasing the conductivity. 
 
We test for salinity because the total value affects the usability of water for irrigation, 
and also because a significant change in salinity value from normal might indicate 
that some kind of contamination has entered the water. 
 
Salinity is measured with our EC/Sal/TDS meter. It's measured in microSiemens per 
centimetre (sometimes called EC units) or deciSiemens per metre. The meter also 
shows readings for electrical conductivity and for total dissolved solids, which are 
closely related numbers. 
 

9 RISK ASSESSMENT 

The risk assessment must be performed and must take place in the following events: 
� A baseline risk assessment should be performed as part of the as-built 

documentation for each rainwater system, in order to provide a reference risk. 
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� Thereafter, risk assessments must be performed in response both to an 
identification of a hazard element during the operation and maintenance 
monitoring or when any values of water quality parameters monitoring is out of 
the trigger range. 

� After an emergency situation been sorted out, under actions underpinned 
guidelines documents for emergency situation. 

 
In case of very high risk situation, guidelines for emergency situation of appendix 
“Response to an emergency situation” must take place. Occasionally even an 
increase in the risk level, compared to the baseline risk assessment of a particular 
rainwater system, may impose the use of guidelines for emergency situation subject 
to decision of the Green Technology team, Site Manager or external authorities.  
 

10 TRAINING, AND WHO SHOULD KNOW WHAT  

The Site Manager, Maintenance Manager and Green Technology Coordinator or 
Water Projects Manager should be familiar with the contents of this document and its 
appendices (or at least know where to find it when they need it). They should also be 
familiar with the As-Built, system layout and location of key points, pipes and 
connections. 
 
Staff and volunteers working with water quality monitoring should be trained in 
correct safety and use of equipment, how to use the record sheets, where to enter 
test results in the main database, and recognising when values are out of range and 
require a response. Their initial work with monitoring should be supervised until we're 
confident they're competent with it. 
 
Site team staff and volunteers should be shown the layout of the Smart Water 3 
system and the key points and places to check during routine maintenance 
inspections. They should be trained in the “multiple barrier” approach, shown how to 
use the maintenance checklist and to recognise what needs a response.  
 
Staff undertaking regular maintenance, and the Site Manager, should know what 
constitutes an incident, and what actions to follow (as per the incident guidelines). 
 
Training records templates in appendices 10 and 11. Shared/Areas/Site/Water 
system management 
 

11 REVIEW AND IMPROVEMENT 

The CERES Site team should review the system, maintenance and effectiveness 
once a year. This review should include: 
� Any emerging problems or trends 
� Suggestions for improvement of the system, its effectiveness and usability 
� Whether the system is performing within regulations and guidelines. 
 

12 EXTERNAL SOURCES 

Some sources of further information are included here: 
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� Department of Human Services (DHS), Victorian Government, 1300 761 874, 
www.health.vic.gov.au/environment/water/tanks.htm 

� Department of Sustainability and Environment (DSE), Victorian Government, 136 
186, www.ourwater.vic.gov.au 

� Engineers Australia, 3 9329 8188, 
www.vic.engineersaustralia.org.au/about/contact.html 

� Environment Protect Authority – EPA Victoria, 3 9695 2722, 
www.epa.vic.gov.au/water 

� Melbourne Water, 3 9235 7100, www.melbournewater.com.au 
� National Public Health Partnership, 3 9603 8338, www.nphp.gov.au 
� Port Phillip and Westernport Catchment Management Unit, 3 8781 7900, 

www.ppwcma.vic.gov.au 
� Plumbing Industry Commission – PIC, 1800 015 129, www.pic.vic.gov.au 
� Yarra Valley Water, 13 1721, www.yarravalleywater.com.au 
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CERES Rainwater Harvesting System As-Built description of parts, 

construction and functionality.  

Stephen Mushin, June 2009 

System overview: 

The CERES Rainwater Harvesting System consists of a network of small roof catchment  areas in the 

‘Village Green’ precinct which collect water for irrigation, toilet flushing and dish washing uses. Each 

roof (20 – 160m2) has one or two small (500 – 6000L)  ‘local’ tanks which provide for drip irrigation 

around each building. The Overflow from these tanks flows through underground pipes to a central 

50,000L underground tank for mass storage. Water is then pumped from here with a 24 volt solar 

pump to a 4500L header tank which provides pressure for a system of 8 rainwater taps. 

key parts of system: 

(Also refer to System Map and System parts appendices for more detail on parts and their locations) 

 

Café system: The café’s local tank is a 10100L bladder which sits underneath the North East 

corner of the café decking. Water is pumped from this bladder to the café’s hot water 

system via two charcoal filters (SEE MAINTANANCE NOTE) located on the North West corner 

wall of the café.  The hot water is used at the café for pre-washing dishes in the sink. After 

this pr wash, dishes are then washed in a commercial dishwasher. As with other local tanks 

in the system, the café bladder overflows to the underground tank. Similarly, like other local 

tanks with pumps, the café’s water supply for it’s hot water system is switched from tank to 

mains delivery automatically with an Onga ‘water switch’ when the bladder tank becomes 

empty. The café’s down pipes all have first flush diverters.  Ideally all other roofs would also 

have these. 

ATA toilets: The local tank at the ATA building supplies water to the cisterns of the ATA 

toilets via and Onga submersible pump (inside the tank). This system diverts to mains supply 

automatically with an Onga ‘Rain switch’ when the tank is empty. The ATA’ down pipes all 

have first flush diverters.  Ideally all other roofs would also have these. 

 

Note: The ATA tank can be filled from the underground tank via the headertank bvy turning 

on a ball valve lopcated on the tank next to the south wall of the building. 

 

Ed Office tanks: The two local tanks at the Education office are used by Monash University 

research students for water quality testing although they also overflow into the 

underground tank. The West tank has a ‘Permapave’ filter on top of it to filter incoming rain 

water. Water collected in this tank is compared with water in the East tank wich is the 

‘controll’. David McCarthy, a post doctoral research student is responsible for this connected 

project. 



The two tanks at the Ed centre provide water for surrounding gardens through dripper 

pipes. 

 

Strawbale, and composting toilets tanks: These local tanks at the strawbale office feed 

dripper line irrigation systems only and overflow to the underground tank. 

The bike shed and gonghouse: These roofs are connected to the underground tank but do 

not have a local tanks or first flush diverters. For this reason, these roofs should have their 

gutters regularly cleaned to avoid leaves clogging up the underground pipes. 

 

The solar pumping system: This system pumps water from the underground tank to the 

header tank. The pump is a Flojet, 12 volt solar pump. (Specifications PDF can be found at: 

Shared/Areas/Site/Water system management). The pump runs off 2 x 80 watt solar panels 

through 2 12 volt batteries located on the roof of the inverter shed. These two panels and 

batteries are the property of the ATA but are connected to a power controller which has 

been purchased by CERES.  

The pump has a float switch so that is will not run dry in the event that the underground 

tank is emptied. It is also pressure sensitive and will shut off automatically when the top 

header tank is full. This is due to a float valve which closes off the supply line to the tank as 

the tank fills to the top. 

Note: The pump is not a submersible and cannot be imersed in water. It is located on a shelf 

inside the West side manhole above the underground tank. 

 

The underground tank: The Cubic Solutions designed underground tank (Specifications PDF 

can be found at: Shared/Areas/Site/Water system management) holds 50,000 litres of 

water. Inflow pipes are located at the tank in the East side manhole alongside the overflow 

outlet. The outflow pipe (the pump) is located in the West side manhole. A 25mm pipe has 

been installed running from the tank to the café storeroom with the future intention of 

reticulating water from the underground tank for cooling purposes. 

Note: The overflow from the underground tank carries water into the adjoining ephemeral 

wetlands (5m South East). This outlet must always be kept clear. 

 

The header tank:  The 4500 litre header tank provides gravity fed presurised water to 

rainwater taps around the village green precinct. This tank also overflows to the 

underground tank. 

Note: This system of rainwater taps was designed so that it could be expanded (more taps) 

potentially into the community gardens. Whether this is viable or not depends on water 



demand in the village green area versus water supply (how much rain we can catch and 

store). This is yet to be determined as of June 2009. 

 

Who put the system in and where were parts purchased from? 

• All Pipeing and tanks and all mains electric pumps and water switches have been installed by 

PJT Green Plumbers. The header tank, West ed centre tank and café bladder were purchased 

from PJT.  

• The underground tank was purchased from Cubic Solutions and installed by A and J 

Contracting . Cubic Solutions were fantastic, A and J were a nightmare to deal with and will 

be out of business by the time anyone reads this. 

• All other tanks were already in existance at CERES. 

• The solar pump was purchased from The Pump Warehouse and installed by CERES site team.  

• Solar electrics were installed by Dieta. 

• System design was initially developed by Keith Jesse and refined by Stephen Mushin at 

CERES. 

 

Pipeing: (Also refer to System Map PDF) 

All down pipes are 90mm PVC and underground overflow pipes connecting local tanks to 

underground tank are 100mm stormwater grade PVC. 

All piping connecting the underground tank to the header tank and connecting the distributed 

rainwater tap system are 40mm HDPE. 

 

Roof catchment area: 

The system has approx 700m2 of roof catchment.  With an average of 600mm of annual rainfall in 

Melbourne, this equates to 420 Cubic meters of water per year. 
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CERES Community Environmental Park 
Cnr Roberts and Stewart Streets,  
Brunswick East, VIC 3057  
tiki@ceres.org.au 
 
20 July 2009 
 
 
 

RAINWATER COLLECTION AND STORAGE 
 
 
 
 
Dear Tiki, 
 
Thank you for participating in our study into the quality of water collected in suburban domestic 
rainwater tanks. 
 
Please find enclosed the results of the water quality analysis from the sampling of your tank. Note 
that the result is only indicative of the water quality in your tank as it is a single sample, and the water 
quality in your tank may change over time. 
 
Please feel free to contact Dr. Grace Mitchell or Mrs Mirela Magyar if you require further assistance in 
understanding the results. 
 
 
 
 
 
 
Kind regards, 
 
 
 
James O’Connor 
 
Research Assistant 
Department of Civil Engineering 
 
Contact details for further information 
 
Dr. Grace Mitchell 
Department of Civil Engineering  
Building 60  
Clayton Campus  
Monash University Vic 3800 
Tel (03) 9905 4947 
Grace.Mitchell@eng.monash.edu.au 
 
 
 

Mrs Mirela Magyar 
Postgraduate Student 
Department of Civil Engineering 
Clayton Campus  
Monash University Vic 3800 
Tel (03) 9905 1849 
Mirela.Magyar@eng.monash.edu.au 
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Results: 
The water samples from your rainwater tank were analysed at a NATA accredited Laboratory for pH, 
Total Suspended Solids (TSS) and Total Lead (Pb) Concentration. 
 
The samples were compared with the Australian Drinking Water Guidelines (NHMRC & NRMMC 
2004), the Recreational Water Guidelines which include primary contact such as swimming and 
bathing (ANZECC and ARMCANZ 2000b) and the Agricultural Irrigation Guidelines (ANZECC and 
ARMCANZ 2000a).  
 
Eco House Concrete Tank 
The concentration of lead (0.007 mg/L) was within the Drinking Water Guidelines level (≤0.01 mg/L) 
and also within the Recreation and Irrigation guidelines. Although the lead concentration was within 
all guidelines, it is recommended that you do not drink the water. This is because water quality can 
change over time, and may also contain other metals or pathogens which can be detrimental to your 
health. 
 
Eco House Polyethylene Tank 
The concentration of lead (0.011 mg/L) exceeded the Drinking Water Guidelines level (≤0.01 mg/L). 
Therefore it is recommended that you do not drink the water. Ingestion of water with high 
concentrations of lead can be detrimental to your health. 
 
Old Office Zinc AluminumTank 
The concentration of lead (0.004 mg/L) was within the Drinking Water Guidelines level (≤0.01 mg/L) 
and also within the Recreation and Irrigation guidelines. Although the lead concentration was within 
all guidelines, it is recommended that you do not drink the water. This is because water quality can 
change over time, and may also contain other metals or pathogens which can be detrimental to your 
health. 
 
Main Toilets Polyethylene Tank 
The concentration of lead (0.125 mg/L) exceeded the Drinking Water Guidelines level (≤0.01 mg/L) 
and also exceeded the Recreation Guidelines level (0.05 mg/L). Therefore it is recommended that 
you do not drink the water and avoid prolonged direct contact, such as through swimming or bathing. 
Ingestion or exposure to high concentrations of lead in water can be detrimental to your health. 
 
It has also been noticed that there has been a large change since sampling the tank in 2006 (0.003 
mg/L). It is believed that over time lead from either flashing or environmental sources can build up in 
the sediments of rainwater tanks which under the right conditions can leach into the tank water.  
 
 
UWC Office Polyethylene Tank 
The concentration of lead (0.004 mg/L) was within the Drinking Water Guidelines level (≤0.01 mg/L) 
and also within the Recreation and Irrigation guidelines. Although the lead concentration was within 
all guidelines, it is recommended that you do not drink the water. This is because water quality can 
change over time, and may also contain other metals or pathogens which can be detrimental to your 
health. 
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The full results for your tank were; 

Results 

 pH 
TSS 

(mg/L) 

Lead (Pb) 

(mg/L) 

Australian Drinking Water Guideline 6.5 – 8.5 N/A ≤0.01 

Primary Contact Recreation Guideline 
(e.g. Swimming or Bathing) 

6.5 – 8.5 N/A 0.05 

Long Term Irrigation Guideline  
(100 yrs) 

6.0 – 9.0 N/A 2 

Your Results    

Eco House Concrete 8.1 2.0 0.007 

Eco House Polyethylene 6.4 4.1 0.011 

Old Office Zinc Aluminum 6.7 1.1 0.004 

Main Toilets Polyethylene 6.4 9.4 0.125 

UWC Office Polyethylene 6.5 0.9 0.004 

 
 
For more information on The Australian Drinking Water Guidelines please visit the National Health 
and Medical Research Council’s web site. 
(http://www.nhmrc.gov.au/publications/synopses/eh19syn.htm) 
 
 
References: 
ANZECC and ARMCANZ (2000a). Australian and New Zealand guidelines for fresh and marine water 

quality. Paper No. 4, Volume 1, Chapter 4. Primary Industries, Australian and New Zealand 
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Management Council of Australia and New Zealand (ARMCANZ)  

ANZECC and ARMCANZ (2000b). Australian and New Zealand guidelines for fresh and marine water 
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Australian and New Zealand Environment and Conservation Council (ANZECC) and 
Agriculture and Resource Management Council of Australia and New Zealand (ARMCANZ)  

APHA (1995). Standard Methods for the Examination of Water and Wastewater, Franson, M. A. H., 
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Six months of collated water quality survey results: Nov 2008 - April 2009

Test site Date Name Weather Weather past 24h Time Comments Temp pH Conductivty Turbidity E.coli Risk assesement

Safe ranges: n/a 6.0-9.0 TDS<500mg/L n/a

<10 colony per 

100mL

Ed Office 1 31. 11.2008 Tiki Swain Fine, some cloud Mostly fine, some cloud 14:00 21.6 5.2 44 0

15.12.08 Tiki Swain Fine, some cloud Wet, heavy rain 14:00 17.4 6.8 39.1 17 0

25.02.09 Joana Montalvo cloudy, some sun Some rain 14:00 Tank is empty

18.03.09 Joana Montalvo Sunny 14:00 21.9 42.3 21

01.04.09 Joana Montalvo 15:00 27.9 152 0

22.04.09 Joana Montalvo 13:00 Tank is empty

Ed office 2 31. 11.2008 Tiki Swain Fine, some cloud Mostly fine, some cloud 14:00 Tank is empty

15.12.08 Tiki Swain Fine, some cloud Wet, heavy rain 14:00 15.7 6.5 48.2 13

25.02.09 Joana Montalvo cloudy, some sun Some rain 14:00 22 62.4 12

18.03.09 Joana Montalvo Sunny 14:00 20.3 90 11

01.04.09 Joana Montalvo 15:00 22.9 97.7 0

22.04.09 Joana Montalvo 13:00 20 140 0

ATA Tank 31. 11.2008 Tiki Swain Fine, some cloud Mostly fine, some cloud 14:00 18.1 5.5 55

15.12.08 Tiki Swain Fine, some cloud Wet, heavy rain 14:00 17.6 6.8 91 0

25.02.09 Joana Montalvo cloudy, some sun Some rain 14:00 23 87.4 0

18.03.09 Joana Montalvo Sunny 14:00 24.2 147 12

01.04.09 Joana Montalvo 15:00 26.6 157 0

22.04.09 Joana Montalvo 13:30 22.7 166 0

Strawbale 1 31. 11.2008 Tiki Swain Fine, some cloud Mostly fine, some cloud 14:00 18 5 44.3 0

15.12.08 Tiki Swain Fine, some cloud Wet, heavy rain 14:00 17.2 7.1 25.9 4

25.02.09 Joana Montalvo cloudy, some sun Some rain 14:00 21.6 72.2 0

18.03.09 Joana Montalvo Sunny 14:00 20.1 46 8

01.04.09 Joana Montalvo 15:00 24 121.3 11

22.04.09 Joana Montalvo 13:30 22.2 0

Strawbale 2 31. 11.2008 Tiki Swain Fine, some cloud Mostly fine, some cloud 14:00 18.7 5.2 38

15.12.08 Tiki Swain Fine, some cloud Wet, heavy rain 14:00 16.9 6.8 17.7 5

25.02.09 Joana Montalvo cloudy, some sun Some rain 14:00 21.3 59.1 2

18.03.09 Joana Montalvo Sunny 14:00 19.2 46.2 5

01.04.09 Joana Montalvo 15:00 25.7 41.7 4

22.04.09 Joana Montalvo 13:30 21.7

Header Tank 31. 11.2008 Tiki Swain Fine, some cloud Mostly fine, some cloud 14:00 19.6 5.5 36.1

25.02.09 Joana Montalvo cloudy, some sun Some rain 14:00 21.5 6.7 62

18.03.09 Joana Montalvo Sunny 14:00 20.06 93.1 24

01.04.09 Joana Montalvo 15:00 15 104 2

Tank is empty

22.04.09 Joana Montalvo 13:30 21.3

Underground Tank 31. 11.2008 Tiki Swain Fine, some cloud Mostly fine, some cloud 14:00

15.12.08 Tiki Swain Fine, some cloud Wet, heavy rain 14:00 17 6.7 50.9 25 230 High levels due to gravel inside tank and lack of first flush diverters on two roofs.

25.02.09 Joana Montalvo cloudy, some sun Some rain 14:00 23.5 274 62

18.03.09 Joana Montalvo Sunny 14:00 23.1 492 18

01.04.09 Joana Montalvo 15:00 25 160 17

22.04.09 Joana Montalvo 13:30 23.6 15

Café Bladder 31. 11.2008 Tiki Swain Fine, some cloud Mostly fine, some cloud 14:00

15.12.08 Tiki Swain Fine, some cloud Wet, heavy rain 14:00 17 6.6 42.2 28 50

It is believed that this is due to a wringly 

installed first flush diverter. This has since 

been fixed.

25.02.09 Joana Montalvo cloudy, some sun Some rain 14:00 21.2 57.6 22 10

First flush diverter is fixed and bladder has 

now been drained and charcoal filters have 

been installed. 

18.03.09 Joana Montalvo Sunny 14:00 22.3 130 22

01.04.09 Joana Montalvo 15:00 Not possible to access

22.04.09 Joana Montalvo 13:30 23.6 25.9 4

19.06.09 Stephen Mushin sunny 15:00 17 0 0







CERES Appendix 1: Rainwater Systems Monitoring Program

Aims and intentions water quality monitoring at CERES.

1 Why monitor water quality?
1.1. To anticipate any risks to human health and to the integrity and suitability of rainwater 

systems on site. Monitoring should be based on operation and maintenance as well as on 

water quality parameters.

1.2 The anticipating any risks to human health involves the identification of hazards as soon as 

possible

2 Who will use the data?
2.1 Green Technology team and Site Manager

2.2 CERES' visitors (in the case that warnings need to be issued)

3 How will the data be used?
3.1 To assess the condition of the system and to ensure that maintanance is being upkept.

3.2 To provide information for educational programs and public awareness.

4 What will you monitor?
4.1 Requirements for monitoring are described in the Rainwater Management Plan. It includes 

microbial and chemical contamination, as well as presence of mosquitoes and integrity and 

suitability of rainwater systems

5 What data quality we need here at CERES?
5.1 For small communities AUSDWG (2004) suggests rather a narrow range of indicators should 

be examined as frequently as possible rather than a compreensive (and possibly irrelevant) 

range of indicators less often. For small communities the minimum four indicators should be 

surveyed: microorganisms, desinfectant residue, turbidity and pH.

6 What methods will you use?
6.1 Usually, survey analysis will be based on guiodelines from the manufacturer of the testing 

equipment.

7 Where will you monitor?
7.1 Survey analysis (except temperature) may be performed both at the water system site or at 

the ATA building; temperature and inspection of water systems needs to be performed on 

site.

7.2 Occasionally surveys may be sent to an external auditor. Also inspections of water system's 

integrity and suitability may be performed by external consultants

8 When and how often will you monitor?
8.1 Rainwater quality for food preparation must be monitored raw (from the tank) and at the point 

of use after treatment and storage, if any, on weekly basis. Rainwater to irrigation/recreation 

and toilets flushing must be monitored raw as storaged in the tank, on montly basis. 

8.2 Rainwater systems operation and maintenance for food preparation must be monitored on 

weekly basis and additionally according to the Rainwater Management Plan. Rainwater 

systems operation and maintenance for irrigation/recreation and toilets flushing uses on 

montly basis and additionally according to the Rainwater Management Plan.



CERES Rainwater Harvesting System Details:

See also system map for location of system parts

CERES Rainwater system tanks:

Rainfall tanks: Roof material: Tank material: 1st flush diversion Aprox. dimensions:Volume capacity (litres):Water use Under shadow:

Education Office (West Tank) Plastic 2000 (estimate) irrigation no

Education Office (East Tank) Plastic 500 (estimate) irrigation no

ATA Plastic Yes 2750 irrigation no

Strawbale (East tank) Plastic 6000 (estimate) irrigation yes

Strawbale (West tank) Galvanised steel 500 (estimate) irrigation yes

Header tank Stainless steel 4500 irrigation no

Underground Plastic liner 50,000 irrigation yes

Café Plastic bladder 10,100 drinking yes

Composting toilets tank Plastic 2000 (estimate) irrigation yes

CERES Rainwater system Pumps:

Where: What type Function: Associated technologyInstalled by: Notes:

Café Onga Pump to café hot water system

Water switch and 

charcoal filters PJT Green Plumbers

Underground tank (under manhole Flojet 24 volt solar pumpPum to header tank Solar PV system - 2 x 80 watt with power controller and batteriesCERES/Dieta

ATA toilets Onga submersible Pump to toilet cisterns Water switch PJT Green Plumbers  

Education centre Onga submersible Pump to toilet cisterns Water switch PJT Green Plumbers



CERES Appendix 2: Operation and Maintenance Parameters, Risk Assessment and Corrective Actions

Hazard Hazardous Event Typical Control Measures Monitoring Corrective Actions

kind what

Runoff 

surface and 

tank Microbial

Faecal 

contamination 

from birds and 

animals

Bird perching and 

animal access to 

runoff surface

Prune overhanging tree 

branches Check tree growth Prune branches as required

Remove or modify structures 

that encourage bird perching 

(this is particularly important 

for schemes with moderate 

risk of ingestion)

Check structures which 

encourage bird perching Repair of modify, as required

Bird and animal 

faeces on runoff 

surface

Clean runoff surface. Maintain 

1st flush diverter in 

operational conditions. 

Treament according to 

rainwater uses

Check presence of faeces on 

runoff surface

Clean runoff surface. Double 

frequency of monitoring in 

spring. Improve treatment 

according to rainwater uses

Animal access to 

tank

Protect or screen all inlets, 

overflows and other openings 

to tank

Check access covers, inlets, 

overflows and openings

Repair gaps and secure 

access cover

Maintain integrity of tank roof 

and body

Check structural integrity of 

tank and if it is leaking Repair, as required

Faecal 

contamination 

from humans 

(above-ground 

tanks)

Human access to 

tank

Prevent access. Ensure tank 

is roofed and hatch access 

are secure Check access covers Secure access covers

Faecal 

contamination 

from humans 

and animals 

(below-ground 

tanks)

Contamination from 

stormwater, leaking 

from sewerage 

pipes or septic tanks

Use above-ground tanks, or 

protect tank from overground 

flows and ensure tank walls 

are intact

Check structural integrity and 

if surface water does not 

enter tank during storm 

events

Repair or line inside of tank. 

Improve barrier to surface 

water flow



CERES Appendix 2: Operation and Maintenance Parameters, Risk Assessment and Corrective Actions

Hazard Hazardous Event Typical Control Measures Monitoring Corrective Actions

kind what

Growth in tank 

or rainwater 

system

Growth of 

microorganims in 

rainwater tank

Keep runoff surface clean. 

Install a 1st flush diverter to 

minimise entry of nutrients 

and sediments to tank (this is 

particularly important for 

schemes with moderate risk 

of ingestion). Use 'gutter 

guard' and tank inlet 

screening to minimise entry of 

leaves and debris

Inspect roof, gutters and 

screens at tank openings

Clean runoff surface. Repair 

of replace any damaged 

screens

Growth of 

microorganims in 

rainwater system

Design system to prevent 

pooling and stagnation of 

water

Check gutters as 

programmed and periodically 

after  fainfall

Clean gutters or make 

changes to ensure they drain 

quickly between rain events

Growth of algae in 

rainwater tank Ensure tank is light-proof

Check integrity of roof. 

Inspect water for presence of 

visible algal growth

Repair roof. Confirm algal 

species and risk to risk 

according to rainwater uses. 

Treat rainwater to remove 

algae if appropriate or drain 

all stored rainwater from tank 

if necessary

Other

Other source of 

microbial 

contamination, 

identified on a case-

by-case basis As appropriate As appropriate As appropriate



CERES Appendix 2: Operation and Maintenance Parameters, Risk Assessment and Corrective Actions

Hazard Hazardous Event Typical Control Measures Monitoring Corrective Actions

kind what

Mosquitoes

Access of 

mosquitoes

Access to stored 

rainwater

Protect all tank inlets with 

insect proof mesh

Check access covers, inlets, 

overflows and openings. 

Check rainwater for presence 

of larvae

Repair mesh to prevent 

accessand if larvae are 

present, to prevent scape of 

mosquitoes. If rainwater uses 

indicates, add small amount 

of paraffin to the tank if larvae 

are presistent (approximatelly 

2 table spoons for a 10 

kilolitre tank)

Access to pooled 

rainwater

Design system so that 

potential for pooling of 

rainwater (for example iin 

gutter) is minimised. Keep 

gutter clear of debris

Check gutters as 

programmed and periodically 

after  fainfall

Clean gutters or make 

changes to ensure they drain 

quickly between rain events

Chemical

Runoff surface 

contamination

Accumulated 

sediments on runoff 

surface

Keep runoff surface clean and 

install a 1st flush diverter to 

minimise entry of nutrients 

and sediments to tank (this is 

particularly important for 

schemes with moderate risk 

of ingestion). Use 'gutter 

guard' or tank inlet screening 

to minimise entry of leaves

Check first flush diverter and 

runoff surface. Check tank 

sediment levels every 2-3 

years

Maintain 1st flush diverter. 

Clean runoff surface. Clean 

tank, if required



CERES Appendix 2: Operation and Maintenance Parameters, Risk Assessment and Corrective Actions

Hazard Hazardous Event Typical Control Measures Monitoring Corrective Actions

kind what

Contamination with 

smoke and 

emissions from flues

For wood heaters, use fuel 

that is not painted or treated 

with preservatives, and 

ensure flues are installed 

according to the appropriate 

Australian Stadandarts (this is 

particularly important for 

schemes with moderate risk 

of ingestion). For other flues, 

exclude affected sections of 

runoff surface from rainwater 

catchment

Check choice of fuel and flue 

installation. Check runoff 

surface before installing tank

Discard inappropriate fuel. 

Address as appropriate

Overflow and 

discharges from roof-

mounted appliances 

onto runoff surface

Eliminate or exclude affected 

sections of runoff surface 

from rainwater catchment

Check runoff surface before 

installing tank. Check after 

installing

Make alterations as 

appropriate

Contamination 

from runoff 

surface and 

rainwater 

system 

materials

Chemical leaching 

from runoff surface 

or rainwater system 

materials

Remove lead flashing and 

seal any exposed preserved / 

treated timber, or exclude 

affected sections of runoff 

surface (this is particularly 

important for schemes with 

moderate risk of ingestion) `

Remove, cover or seal as 

appropriate

Do not collect rainwater from 

runoff surface coated or 

painted with materials that 

may leach hazardous 

substances (e.g. lead-based 

paints or tar-based materials|)

Check runoff surface before 

installing tank

Remove, cover or seal as 

appropriate



CERES Appendix 2: Operation and Maintenance Parameters, Risk Assessment and Corrective Actions

Hazard Hazardous Event Typical Control Measures Monitoring Corrective Actions

kind what

Use tanks and rainwater 

systems that comply with the 

relevant Australian Standards

Check suitability of 

component with supplier or 

retalier Remove or replace product

Other

Other source of 

chemical 

contamination, form 

example 

atmospheric 

pollution (identified 

on a case-by-case 

basis) Maintain 1st flush diverter

Check presence of likely 

contamination sources, 

according to external health 

and environmental individuals 

and agencies As appropriate

Distribution 

and plumbing

Microbial 

and 

chemical

Microbial and 

chemical 

contamination

Cross connections 

between rainwater 

and other supplies

Ensure distribution rainwater 

systems complies with PIC 

guindance and Australian 

Standards

Check rainwater system after 

installation to ensure 

compliance. Check after 

modifications or maintenance 

to rainater system to ensure 

compliance

Rectify non-compliant 

distribution or plumbing or 

plumbing work

Chemical

Chemical 

contamination

Chemical leaching 

from rainwater 

system materials

Treatment 

(where 

aplicable)

Microbial 

and 

chemical

Microbial and 

chemical 

contamination

Treatment process 

failure

Maintenance as per 

manufacturer or rainwater 

treatment advice

Monitoring as per 

manufacturer or rainwater 

treatment advice As per manufacturer's advice

End use

Microbial 

and 

chemical

Microbial and 

chemical 

contamination

Unintended use of 

rainwater (e.g. 

drinking) causing 

illness

Make staff and visitors, 

rainwater users or not, aware 

of appropriate uses through 

communication tools

Ensure communication tools 

or packages are available to 

rainwater users, and updated 

when necessary Address as appropriate

Provide signage, where 

appropriate

Check signage presence and 

condition Repair or replace signage



CERES Appendix 2: Operation and Maintenance Parameters, Risk Assessment and Corrective Actions

Hazard Hazardous Event Typical Control Measures Monitoring Corrective Actions

kind what

Ensure distribution and 

plumbing rainwater system 

complies with PIC guindance 

and relevant Australian 

Standards

Check rainwater systems 

after installation to ensure 

compliance. Check after 

modifications or maintenance 

to rainwater system to ensure 

compliance

Rectify conc-compliant 

distribution or plumbing work

Check distribution rainwater 

system for cross conections 

to drink water supply or 

connections to inappropriate 

uses

Rectify any inappropriate 

connections
Ensure bakflow prevention 

protects drinking water supply 

at any drinking water back-up 

to rainwater system and 

complies with Australian 

Standards

Check back-flow prevention 

system, as per manufacturer's 

advice and Australian 

Standards

Repair or replace as 

appropriate



CERES Rainwater System Operation and Maintenance Monitoring

Hazardous Event Log: (Eg contamination found in a rainwater tank)

Location: Water use:

Team: Date:

Part of the rainwater 

system  Hazardous Event Check-list

Non-

Conformit

y

Runoff surface and tank 1 Bird and animal faeces on runoff surface

2 Animal access to tank

3 Human access to tank

4 Contamination from stormwater, leaking from sewerage pipes or septic tanks

5 Growth of microorganims in rainwater tank

6 Growth of microorganims in rainwater system

7 Growth of algae in rainwater tank

8 Other source of microbial contamination, identified on a case-by-case basis

9 Access mosquitoes to stored rainwater

10 Mosquito access to pooled rainwater

11 Accumulated sediments on runoff surface

12 Contamination with smoke and emissions from flues

13 Overflow and discharges from roof-mounted appliances onto runoff surface

14 Chemical leaching from runoff surface and/or tank materials

15 Other source of chemical contamination, from example atmospheric pollution

16 Cross connections between rainwater and other supplies network pipeing

Distribution and plumbing 17 Chemical leaching from distribution and plumbing materials

18 Treatment process failure

Treatment 19 Unintended use of rainwater (e.g. drinking) causing illness

End use 20

Risk assessment:

Corrective actions:



Responding to a water quality emergency situation:

1 Response actions

1.1 The following actions must be in place during a rainwater systems emergency situation:

1.1.1 Identification and explaining the emergency situation

1.1.2 Blocking outlet piping coming from the rainwater systems demanding action

1.1.3 Communicating non-use to CERES' staff and visitors

1.1.4 Charge CERES' staff to implement solutions

1.1.5 Reporting the emergency situation to external references, if necessary

1.2
Actions under this Rainwater Emergency Program until the very high risk situation is lowered 

or the real risk is recognised. Subject to the Site Manager

2 Responsibilities

2.1
Green Technology team: identification of the emergency situation and explaining it to the Site 

Manager

2.2

Site Manager: imposing block of any outlet piping coming from the rainwater systems 

demanding action; communicating non-use of the particular rainwater systems to CERES' 

staff and visitors; charging CERES' staff with tasks to implement solutions the particular 

rainwater system problem

2.3
External references, subject to the Green Technology team and Site Manager decision, must 

be reported on the emergency situation in order to gather advices and suggestions regarding 

the particular rainwater system problem.

3 Communicating risks

3.1
Publicising the risk's level in using the particular rainwater system (according to its intended 

use) to CERES' staff and the temporary non-use of rainwater for CERES' visitors:

3.1.1
To CERES' staff

3.1.1

.1

This spot is under a rainwater emergency situation and therefore out of service for rainwater 

use purposes. Use of this rainwater may cause tisk to public health

3.1.1

.2

Only use water from this rainwater system when all the identification of out of service is 

removed

3.1.1

.3

Be aware of unintended uses of rainwater. Check identification of outlet piping in this 

particular spot.

3.1.2
To CERES' visitors

3.1.2

.1

This spot is under a rainwater emergency situation and therefore out of service for rainwater 

use purposes.

3.2 Any effective communication way, for example e-mails and physical messages, may be 

provided to inform the emergency situation and the expected behavior

4 Plans for alternative water supplies

4.1 Food preparation: use of mains water (it may be necessary the use of bottled water until the 

reconnection of mains supply presents reliable water quality)

4.2
Irrigation/recreation and toilets flushing: use of mains water. 

4.3 Alternative supply's contacts may be necessary before the occurrence of a rainwater 

emergency situation and updated according to the Green Technology team routine

5 Increasing water quality monitoring and health surveillance



5.1
More frequent monitoring, both operational and maintenance and water quality parameters, 

in the particular rainwater system demanding action must be in place over the period of 

response

5.2
An up-to-date in the frequency and methods of the rainwater systems monitoring may take 

place after the period of response. Subject to the Green Technology team and Site Manager 

decision

Source:

DHS (2007a)



CERES Appendix 4: Water Quality Parameters, Risk Assessment and Corrective Actions

E.coli, temperature, PH and turbidity trigger values

When testing temperature, turbidity, PH and for the presence of E.coli, these are the acceptable levels for different end uses of recycled water. 

Food preparation Irrigation Recreation Toilet flushing

Parameter

Trigger values 

(AUSDWG 2004)

Corrective 

actions

 Trigger values 

(AUSNZ 2000a)

Trigger values 

(AUSNZ 2000b)

Corrective actions Trigger values Corrective actions 

E. coli or 

thermotoler

ants 

coliforms

No sample of 

drinking water 

should contain 

any E. coli or 

Irrespective 

of the 

number of 

organisms 

Raw human food 

crops in direct 

contact with 

irrigation water 

< 150 faecal 

coliform 

organisms/100 

mL.

Both steps must be 

taken immediately:

No specific 

value.

-

1- Repeat the 

survey in the 

same site 

and from 

immediate 

upstream 

treated 

sources.

Raw human food 

crops not in direct 

contact with 

irrigation water 

(edible product 

separated from 

contact with 

water, e.g. by 

peel, use of 

1- Repeat the survey 

in the same site and 

from immediate 

upstream treated 

sources.

1.1- If the 

new samples 

present no 

E.coli or 

1.1- If the new 

samples present 

E.coli  or 

thermotolerants 



CERES Appendix 4: Water Quality Parameters, Risk Assessment and Corrective Actions

Food preparation Irrigation Recreation Toilet flushing

Parameter

Trigger values 

(AUSDWG 2004)

Corrective 

actions

 Trigger values 

(AUSNZ 2000a)

Trigger values 

(AUSNZ 2000b)

Corrective actions Trigger values Corrective actions 

1.2- If the 

new samples 

present E.coli 

or 

thermotolera

nts coliforms 

disinfection 

should be 

increased. 

Full sanitary 

review should 

1.2- If the new 

samples still present 

E.coli  or 

thermotolerants 

coliforms in higher 

amounts than the 

trigger values 

already described, 

full sanitary review 

should be 

implemented 

2- 

Disinfection 

should be 

increased 

and/or an 

investigation 

2- A investigation 

should be performed 

to determine the 

causes of such 

contamination. Once 

found, contamination 

Temperatur

e

No necessary 

trigger value for 

health. No value 

set up for 

aesthetic -

No specific 

trigger value.

For prolonged 

exposure, 

temperatures 

should be in the 

range 15–35°C.

As the recreation is 

associated with the 

irrigation use of 

rainwater, no 

corrective actions is 

No specific 

value.

-

Generally 

impractical to 

pH

While extreme 

pH values (< 4 

and > 11) may 

adversely affect 

health, there

No use of 

water until 

surveys show 

values in 

between the 

trigger values 

To limit corrosion 

and fouling of 

pumping, 

irrigation and 

stock watering 

systems, pH 

Between 5.0 and 

9.0 (and about 

7.4 for 

swimming)

No use of water until 

surveys show values 

in between the 

trigger values range 

again. Review of the 

operational water 

To limit 

corrosion and 

fouling of 

pumping, 

irrigation and 

stock watering 

Review of the 

operational water 

system and their 

maintenance to 

determine causes of 

such variation.



CERES Appendix 4: Water Quality Parameters, Risk Assessment and Corrective Actions

Food preparation Irrigation Recreation Toilet flushing

Parameter

Trigger values 

(AUSDWG 2004)

Corrective 

actions

 Trigger values 

(AUSNZ 2000a)

Trigger values 

(AUSNZ 2000b)

Corrective actions Trigger values Corrective actions 

are insufficient 

data to set a 

health guideline 

< 6.5 may be 

> 8 progressively 

decreases 

> 8.5 may cause 

scale and taste 

problems. New 

increase pH and 

a value up to 9.2 

may be tolerated 

Turbidity 

(NTU)

Insufficient data 

to set a guideline 

value based on 

health 

considerations. 

Use of filter 

until value 

reaches <1 

NTU.

No specific 

trigger value.

Not less than 

20% of clarity.

As the recreation is 

associated with the 

irrigation use of 

rainwater, no 

corrective actions is 

No specific 

trigger value.

-

Considerations 

might be taken 

during the 

treatment 

process: <1 NTU 

system and their 

maintenance to 

determine causes of 

such variation.

systems, pH 

should be 

maintained 

between 6 



CERES Appendix 4: Water Quality Parameters, Risk Assessment and Corrective Actions

Food preparation Irrigation Recreation Toilet flushing

Parameter

Trigger values 

(AUSDWG 2004)

Corrective 

actions

 Trigger values 

(AUSNZ 2000a)

Trigger values 

(AUSNZ 2000b)

Corrective actions Trigger values Corrective actions 

Electrical 

Conductivity 

(converted 

to TDS)

Health trigger 

values for TDS 

are not 

necessary. 

However 500 

mg/L is an 

aesthetic trigger 

value.

No use of 

water until 

surveys show 

values in 

between the 

trigger values 

range again. 

Review of the 

operational 

water system 

and their 

maintenance 

to determine 

causes of 

such 

variation.

Sensitive crops: 

<0.95 ECse 

(dS/m) (average 

root zone salinity)

If TDS is able to 

influence the 

water colour, the 

natural hue of the 

water should not 

be changed by 

more than 10 

points on the 

Munsell Scale.

No use of water for 

the crop the survey 

showed 

nonconformity with 

trigger values range. 

The water can be 

used again provided 

the previous 

nonconformity no 

longer is present. 

Review of the 

operational water 

system and their 

maintenance to 

determine causes of 

such variation

No specific 

trigger value.

-



CERES Appendix 4: Water Quality Parameters, Risk Assessment and Corrective Actions

Food preparation Irrigation Recreation Toilet flushing

Parameter

Trigger values 

(AUSDWG 2004)

Corrective 

actions

 Trigger values 

(AUSNZ 2000a)

Trigger values 

(AUSNZ 2000b)

Corrective actions Trigger values Corrective actions 

< 500 mg/L is 

regarded as 

good quality 

Moderately 

sensitive crops: 

0.95-1.9 ECse 

500-1000 mg/L is 

acceptable 

based on taste.

Moderately 

tolerant crops: 1.9-

4.5 ECse (dS/m) 

> 1000 mg/L may 

be associated 

with excessive 

Tolerant crops: 

4.5-7.7 ECse 

(dS/m) (average 

Very tolerant 

crops: 7.7-12.2 

Generally too 

saline: >12.2 

Sources:

(AUSDWG 2004).

(AUSNZ 2000a)

(AUSNZ 2000b)



CERES Water Quality Survey Sheet

Date: Name:

Weather in past 24 hrs: Weather Now:

Safe ranges for tank water listed below:

TANKS PH Conductivity Turbidity E.coli

Location Time Comments 6.0-9.0 TDS<500mg/L n/a

<10 colony 

per 100ml Risk assessment

1 Ed office West tank

2 Ed office East tank

3 ATA Tank

4 Strawbale East Tank

5 Strawbale West Tank

6 Header Tank

7 Underground Tank

8 Compost Toilets Tank

CAFÉ SYSTEM Safe ranges for food prep listed below:

PH Conductivity Turbidity

Time Comments 6.5-8.5 TDS<500mg/L <1 NTU

0 colony 

per 100mL Risk assessment

9 Café Bladder



CERES Materials and Equipments Calibration  

Management of testing equipement:

It is important that water system equipement (i.e pumps and tanks) as well as testing equipement is kept up-to-date and in good order. 

This table must be used to maintain records of CERES equipment.

N.: Date: Your name: Material/equipment name: Type of check: Expected condition/value: Condition/value: Actions:

1       /     /

2       /     /

3       /     /

4       /     /

5       /     /

6       /     /

7       /     /

8       /     /

9       /     /

10       /     /

11       /     /

12       /     /

13       /     /

14       /     /

15       /     /

16       /     /

17       /     /

18       /     /

19       /     /

20       /     /

21       /     /

22       /     /

23       /     /

24       /     /

25       /     /

26       /     /

27       /     /




