




Western Water provides drinking water, recycled water and 

 

Water Act 1989, Western Region Water 

Water Act 1989, Western 

Water

Service area 
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Safe Drinking Water 
Act 2003

Safe Drinking Water Act 2003 

Graham Brock Reservoir, Mount Macedon
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Vision
To be a leading service provider working with our community 
towards a sustainable future.

 

Commitment
Accountability
Integrity
Sustainability
Fairness
Inclusiveness
Leadership

To retail secure, safe, healthy and reliable water and sewerage 

sustainable manner.

customer value
Higher levels of engagement with customers, stakeholders 
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Safe Drinking 
Water Act 2003

Managing Director, Neil Brennan



Western Water closely monitors the quality of drinking 

water to ensure compliance with standards and other 

industry guidelines.
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Safe Drinking Water Act 2003 and 

and

drinking water 
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New 10 million litre storage tank, Rosslynne WFP

Western Water 
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drinking water 

Water supply system 

 

51,123

11,260 12,830

1,680

1,800 1,823

improvements brought about by the new billing system.

Woodend

Western Water 
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Riddells Creek Riddells Creek 3,630

Woodend Woodend 5,610

158,300

for each locality and rounded to the nearest 10. 

DRINKING WATER SOURCES

Melbourne water supplies
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Reservoir

Melton, Melton South, Eynesbury, Hopetoun 
Park, Rockbank, Toolern Vale, Bacchus Marsh 
and Long Forest, Darley, Pentland Hills, 
Merrimu, Coimadai, Maddingley, Parwan, 

Greenvale Reservoir

Riddells Creek

Greenvale Reservoir

Rosslynne Reservoir Jacksons Creek

Rest

Greenvale Reservoir

Woodend
Reservoir C

Greenvale Reservoir

Greenvale Reservoir

Greenvale Reservoir

 

Rosslynne Reservoir
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Merrimu Reservoir



SMALLER TOWN SUPPLY SYSTEMS

Woodend

Romsey

Myrniong

Graham Brock
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Graham Brock Reservoir, Mount Macedon
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E. coli 
E. coli 



Western Water adopts a number of processes to ensure 

delivery of safe, high quality drinking water supplies.
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Safe Drinking Water Act 2003, 

Safe Drinking Water Act 2003 

Protected reservoirs 
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the Romsey raw water basin



Storage tanks
Inside Minns Road tank

Water Systems and 

Shea, with sediment 
collected at the base of 

the Minns Road tank
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Melton South

Lerderderg

Maddingley

Darley

Merrimu

Rockbank

Toolern Vale

Eynesbury 

Merrimu system (Merrimu 

Reservoir via Merrimu Water 

Aluminium Sulphate, 

Polyelectrolyte, Lime, Chlorine 

Hypochlorite3

The locality returned to mainly 

Merrimu supply in December 

2010.  However, water source 

may vary between Melbourne 

water and a blend with 

Merrimu Reservoir.

Booster chlorinators exist in 

Merrimu, , Darley, Maddingley 
Merrimu system (Greenvale 

Reservoir via Hillside Pump 

1, Lime2, 

Carbon Dioxide2, Chlorine gas1, 

Sodium Hypochlorite2 3

Gisborne

Macedon

Mount Macedon

Riddells Creek

Rosslynne system (Rosslynne 

Reservoir via Rosslynne 

Aluminium Sulphate, Potassium 

Permanganate, Polyelectrolyte,

Lime2, Carbon Dioxide2, Chlorine 

Gas, Sodium Hypochlorite3

Water for the most part is 

sourced from Melbourne. 

between Melbourne Water 

Melbourne Water blend to 

ensure that the Rosslynne 

associated infrastructure 

are maintained.  This supply 

is further chlorinated at 

Macedon, Mount Macedon 

and Riddells Creek.

Rosslynne system (Greenvale 

Reservoir via Riddell Road Melbourne Water

1, 

Chlorine Gas, Lime2, Carbon 

Dioxide2, Sodium Hypochlorite2 3, 

Sunbury

Bulla

Diggers Rest

Sunbury system (Greenvale 

Reservoir via Loemans Road Melbourne Water

1, 

Lime, Carbon Dioxide, Sodium 

Hypochlorite2

Woodend Woodend system (Campaspe 

Reservoir via Marriages 

Graham Brock Reservoir, 

Reservoir C & Greenvale 

Reservoir via Reservoir C 

Sulphate, Polyelectrolyte, Sodium 

Hypochlorite,

Supply is fully treated at the 

Plant and Reservoir C Water 

is supplied from two ends of 

the system - the Marriages 

Basin and Reservoir C Contact 

Tank. Prior to extensive mains 

regime was switched from 

Romsey Romsey system (Kerrie 

Reservoir & Greenvale 

Reservoir via Romsey Water 4

Poly Aluminium Chlorohydrate (as 

Ammonia

Hut Reservoir and  

Aluminium Chlorohydrate (as 

Permanganate, Powdered 

Hypochlorite

During drought, surface water 

supplies diminish.  In extreme 

drought, water supply can be 

solely derived from bore water.

Myrniong Pykes Creek Reservoir

5

Permanganate, Aluminium 

Sulphate, Polyelectrolyte, Sodium 

5

4 When receiving water from Melbourne Water through transfer to Wright Reservoir from Sunbury (Sunbury system)
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Western Water 

Merrimu WFP
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#

#

#

#

#

#

#

Woodend

Melbourne Headworks system.
 #

Headworks system.



 

202 253 358
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Rosslyne WFP



Storage tank integrity and cleaning 

I
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delivery of quality drinking water across the region.  
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process control

SCADA coordinator, 
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E. coli
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Escherichia 
coli (E. coli) 

E. coli 

Safe Drinking Water Act 2003

E. coli



Western Water 

Escherichia coli (E. coli)
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Woodend

8 Woodend
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Riddells Creek 8
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Woodend 6
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Cleanliness



Western Water has systems and resources ready to respond 

pipe rover technology to assess internal 
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response

Safe Drinking 
Water Act 2003

detected at customer tap (November 2012)

E. coli 

E. coli 

Response to incident

E. coli 

E.coli 

Response to incident

single E. coli 

detected at Williams Rise tank (March 2013)

E. coli 

Response to incident

 E.coli
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E. coli

(March 2013)

Response to incident

Response to incident

Response to incident
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Safe 
Drinking Water Act 2003

Sunbury mains break (January 2013)

Response to incident

Water Works

Sunbury mains break, 
January 2013



Safe 
Drinking Water Act 2003

Dodemaide tank high iron excursion (April 2013)

High treated water turbidity at Merrimu WFP (August 2012)

Campaspe Reservoir blue green algae bloom (May 2013)

Bence’s Road 
tanks, Coimadai
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Merrimum WFP team 
at Minns Road tanks



and training
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Western Water 



Western Water’s commitment to be a leading service 
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awareness

Western Water 





and delivery of quality drinking water.
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Rosslynne WFP’s new PAC treatment 



integral component of Western Water’s water quality 

management system.

Western Water 



 

Safe Drinking Water Act 2003
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Safe Drinking Water Act 2003



Water quality is viewed as a vital performance issue for 

Western Water at the most senior level. 

Western Water 



Project manager, Henry Mallia, at 



Non-potable water includes raw (untreated) water direct 
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Safe Drinking Water Act 2003.
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Appendix 1 - Drinking Water Policy 
 
Western Water will continue to meet the requirements of the Safe Drinking Water Act 2003 and subordinate legislation, as well as 
the Western Water Customer Service Charter. 

Customers will be provided with safe (biologically, chemically and physically), cost effective and reliable drinking water and 
associated services throughout our area of operations.  Drinking water is defined as water intended for human consumption or 
purposes connected with human consumption. 

Western Water will provide adequate resources for ongoing implementation and improvement of the Drinking Water Quality 
Management System (DWQMS).  The DWQMS is based on sound risk management principles of AS4360. 

Certification of its Hazard Analysis and Critical Control Point (HACCP) system will be maintained in order to provide a catchment-to-
tap multi-barrier approach in line with international best practice.   

Supply by Agreement customers will regularly be provided with advisory notices in order to ensure customers understand the fit-
for-purpose implications.   

Western Water will enhance the sustainability of drinking water supply through initiatives outlined in the Victorian Government’s 
“Our Water Our Future” strategy. 

Western Water supports Government policy regarding the introduction to fluoridation to all water supplies.  Fluoridation of water 
will be maintained to all areas supplied from the Melbourne Water entitlement and intermittent fluoridated areas will be 
appropriately managed. 

Western Water will communicate with customers to support the maintaining of public confidence in the safety of drinking water 
supply.  This includes information on the impact of drought on water sources, water quality and water system maintenance. 
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Appendix 2 - Regulatory and formal 
requirements for drinking water 
 
Related legislation, policies, systems and procedures include: 

 

 Safe Drinking Water Act 2003 

 Health (Fluoridation) Act 1973 

 Food Act 1984 

 Essential Services Commission Act 2001 

 Environmental Protection Act 1970 

 Water Efficiency Labelling and Standards Act 2005 

 Safe Drinking Water Regulations 2005 

 Dangerous Goods (Storage and Handling) Regulations 2000 

 NHMRC/NRMMC Australian Drinking Water Guidelines 2011 

 Risk Management (AS4360) 

 Relevant State Environment Protection Policies (SEPPs) 

 Environmental Management System - ISO 14001 

 Quality Management System – ISO 9001 

 Occupational Health & Safety Management System - AS 4801 

 Drinking Water Quality Management System 

 HACCP Principles & Systems Procedures 

 Integrated Management System procedures 

 All relevant policies contained in the Policy Manual 
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Appendix 3 - HACCP Certification 
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Appendix 4 – Water quality results 
 
Water quality compliance results   
 
The following reports on 2012/13 compliance with the Water quality standards outlined in Table A1. 

Table A1: Drinking water quality standards 

Parameter Sampling 
frequency 

Water quality standard 

Escherichia coli Weekly At least 98% of all samples collected in any 12 month period to contain no 
Escherichia coli per 100mL 

Chloroacetic acid Monthly Must not exceed 0.15 mg/L 
Dichloroacetic acid Monthly Must not exceed 0.1 mg/L 
Trichloroacetic acid Monthly Must not exceed 0.1 mg/L 
Trihalomethanes Monthly Must not exceed 0.25 mg/L 
Bromate Monthly Must not exceed 0.02 mg/L 
Formaldehyde Monthly Must not exceed 0.5 mg/L 
Aluminium Monthly Must not exceed 0.2 mg/L 

Turbidity Weekly 
95% upper confidence limit of the mean of drinking water samples collected in 
the preceding 12 months must be less than or equal to 5.0 Nephelometric 
Turbidity Units (NTU) 

 

A.1 Escherichia coli  
Escherichia coli (E. coli) is abundant in human and animal faeces, and is tested as a specific indicator of faecal contamination in the 
drinking water supply.  Detection of E. coli can indicate a failure in water treatment, contamination of a water storage facility or 
possible infiltration of the enclosed system.   Treatment through disinfection removes E. coli.  Western Water applies chemical 
disinfection by chlorination or chloramination in all its supply systems.  A level of disinfection residual is maintained within the 
distribution system to prevent potential regrowth of microorganisms before reaching customer taps. 
 
Table A2: Escherichia coli results 

Water sampling 
locality 

Sampling 
frequency* 

Number of 
samples 

No. of 
samples 

containing 
E.coli 

Max result 
(orgs/mL) 

% Samples with no 
E.coli 

Complying 
(Yes/No) 

Bulla Weekly 52 0 0 100% Yes 
Darley Weekly 53 0 0 100% Yes 
Diggers Rest Weekly 52 0 0 100% Yes 
Eynesbury Weekly 52 0 0 100% Yes 
Gisborne Weekly 63 0 0 100% Yes 
Lancefield Weekly 52 0 0 100% Yes 
Lerderderg  64/year 63 0 0 100% Yes 
Macedon# Weekly 51 0 0 100% Yes 
Maddingley Weekly 52 0 0 100% Yes 
Melton South 112/year 112 1 >200 99.1% Yes 
Merrimu 64/year 64 0 0 100% Yes 
Mount Macedon# Weekly 51 0 0 100% Yes 
Myrniong Weekly 52 0 0 100% Yes 
Riddells Creek# Weekly 51 0 0 100% Yes 
Rockbank# Weekly 51 0 0 100% Yes 
Romsey Weekly 52 0 0 100% Yes 
Sunbury 112/Year 130 0 0 100% Yes 
Toolern Vale# Weekly 51 0 0 100% Yes 
Woodend 64/year 68 0 0 100% Yes 

* The frequency of sampling for Escherichia coli was based on estimated population in each locality. For the large populated 
localities (e.g. Melton South and Sunbury), the necessary increase in the frequency of sampling was based on Table 10.2, ADWG 
“guidelines for microbial quality “.  # These localities missed one set of samples due to total fire bans in January 2013.  Other 
reticulation sites supplied by the same water remained clear of microbiological detections.
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A.2 Chlorine-based disinfection by-product chemicals 
 
Western Water disinfects its drinking water supplies by either chlorination or chloramination.  
 
Chlorine-based disinfection by-products measured under the Safe Drinking Water Regulations 2005 include total trihalomethanes, 
chloroacetic acid, dichloroacetic acid and trichloroacetic acid.  The following section reports the results for the 2012/13 monitoring 
program. 
 
Total trihalomethanes 
Trihalomethanes are present in drinking water principally as a by-product of disinfection from chlorination or chloramination, where 
chlorine reacts with organic material.  
 
Table A3: Trihalomethanes results 

Water sampling 
locality 

Sampling 
frequency 

No. of 
Samples 

No. of non-complying 
samples 

Max 
(mg/L) 

Min 
(mg/L) 

Complying (Yes/No)* 

Bulla Monthly 12 0 0.025 0.012 Yes 
Darley Monthly 12 0 0.140 0.035 Yes 
Diggers Rest Monthly 12 0 0.022 0.014 Yes 
Eynesbury Monthly 12 0 0.140 0.029 Yes 
Gisborne Monthly 12 0 0.044 0.018 Yes 
Lancefield Monthly 12 0 0.130 0.061 Yes 
Lerderderg Monthly 12 0 0.100 0.038 Yes 
Macedon Monthly 12 0 0.078 0.043 Yes 
Maddingley Monthly 12 0 0.140 0.039 Yes 
Melton South Monthly 12 0 0.110 0.017 Yes 
Merrimu Monthly 12 0 0.100 0.019 Yes 
Mount Macedon Monthly 12 0 0.110 0.049 Yes 
Myrniong Monthly 12 0 0.110 0.067 Yes 
Riddells Creek Monthly 12 0 0.045 0.015 Yes 
Rockbank Monthly 12 0 0.120 0.018 Yes 
Romsey Monthly 12 0 0.012 0.002 Yes 
Sunbury Monthly 12 0 0.021 0.011 Yes 
Toolern Vale Monthly 12 0 0.110 0.034 Yes 
Woodend Monthly 12 0 0.085 0.018 Yes 

*Compliance as measured against the guideline values set out in ADWG for total trihalomethanes in drinking water based on health 
considerations should not exceed 0.25mg/L 
# A result of <0.001 mg/L is a result less than the detection limit for trihalomethanes. 
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Chloroacetic acid 
Chloroacetic acid is a by-product of the reaction between chlorine and naturally-occurring humic and fulvic acids in the drinking 
water supply.  
 
Table A4: Chloroacetic acid results 

Water sampling 
locality 

Frequency 
of sampling 

No. of 
samples 

No. of non-
complying 
samples 

Max (mg/L) Min (mg/L) Complying (Yes/No)* 

Bulla Monthly 12 0 <0.005 <0.002 Yes 
Darley Monthly 12 0 <0.005 <0.002 Yes 
Diggers Rest Monthly 12 0 <0.005 <0.002 Yes 
Eynesbury Monthly 12 0 <0.005 <0.002 Yes 
Gisborne Monthly 12 0 <0.005 <0.002 Yes 
Lancefield Monthly 12 0 <0.005 <0.002 Yes 
Lerderderg Monthly 12 0 <0.005 <0.002 Yes 
Macedon Monthly 12 0 <0.005 <0.002 Yes 
Maddingley Monthly 12 0 <0.005 <0.002 Yes 
Melton South Monthly 12 0 <0.005 <0.002 Yes 
Merrimu Monthly 12 0 <0.005 <0.002 Yes 
Mount Macedon Monthly 12 0 <0.005 <0.002 Yes 
Myrniong Monthly 12 0 <0.005 <0.002 Yes 
Riddells Creek Monthly 12 0 <0.005 <0.002 Yes 
Rockbank Monthly 12 0 <0.005 <0.002 Yes 
Romsey Monthly 12 0 <0.005 <0.002 Yes 
Sunbury Monthly 12 0 <0.005 <0.002 Yes 
Toolern Vale Monthly 12 0 <0.005 <0.002 Yes 
Woodend Monthly 12 0 <0.005 <0.002 Yes 

*Compliance as measured against the guideline values set out in ADWG for total chloroacetic acid in drinking water based on health 
considerations should not exceed 0.15mg/L 
 
Dichloroacetic acid 
Dichloroacetic acid is a by-product of the reaction between chlorine and humic and fulvic acids which naturally occur in the drinking 
water supply. 
 
Table A5: Dichloroacetic acid results 

Water sampling 
locality 

Frequency of 
sampling 

No. of 
samples 

No. of non-
complying 
samples 

Max (mg/L) Min (mg/L)# Complying* 
(Yes/No) 

Bulla Monthly 12 0 0.004 0.002 Yes 
Darley Monthly 12 0 0.017 0.005 Yes 
Diggers Rest Monthly 12 0 0.006 0.003 Yes 
Eynesbury Monthly 12 0 0.005 0.002 Yes 
Gisborne Monthly 12 0 0.008 0.003 Yes 
Lancefield Monthly 12 0 0.013 0.002 Yes 
Lerderderg Monthly 12 0 0.017 0.003 Yes 
Macedon Monthly 12 0 0.018 0.005 Yes 
Maddingley Monthly 12 0 0.016 0.004 Yes 
Melton South Monthly 12 0 0.011 0.004 Yes 
Merrimu Monthly 12 0 0.017 0.003 Yes 
Mount Macedon Monthly 12 0 0.020 0.005 Yes 
Myrniong Monthly 12 0 0.005 0.002 Yes 
Riddells Creek Monthly 12 0 0.012 0.002 Yes 
Rockbank Monthly 12 0 0.009 0.004 Yes 
Romsey Monthly 12 0 0.009 0.002 Yes 
Sunbury Monthly 12 0 0.008 0.003 Yes 
Toolern Vale Monthly 12 0 0.013 0.004 Yes 
Woodend Monthly 12 0 0.010 0.004 Yes 

*Compliance as measured against the guideline values set out in ADWG for total dichloroacetic acid in drinking water based on health 
considerations should not exceed 0.1mg/L 
# A result of <0.005 mg/L is a result less than the detection limit for dichloroacetic acid.  
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Trichloroacetic acid 
Trichloroacetic acid is a by-product of the reaction between chlorine and naturally occurring humic and fulvic acids in the drinking 
water supply.  
 
Table A6: Trichloroacetic acid results 

Water sampling 
locality 

Frequency of 
Sampling 

No. of 
samples 

No. of 
non-

complying 
samples 

Max (mg/L) Min (mg/L)# Complying* 
(Yes/No) 

Bulla Monthly 12 0 0.009 0.003 Yes 
Darley Monthly 12 0 0.031 0.008 Yes 
Diggers Rest Monthly 12 0 0.009 0.003 Yes 
Eynesbury Monthly 12 0 0.005 0.002 Yes 
Gisborne Monthly 12 0 0.009 0.003 Yes 
Lancefield Monthly 12 0 0.015 0.002 Yes 
Lerderderg Monthly 12 0 0.020 0.006 Yes 
Macedon Monthly 12 0 0.012 0.005 Yes 
Maddingley Monthly 12 0 0.026 0.011 Yes 
Melton South Monthly 12 0 0.018 0.005 Yes 
Merrimu Monthly 12 0 0.020 0.005 Yes 
Mount Macedon Monthly 12 0 0.014 0.006 Yes 
Myrniong Monthly 12 0 0.006 0.002 Yes 
Riddells Creek Monthly 12 0 0.014 0.002 Yes 
Rockbank Monthly 12 0 0.017 0.005 Yes 
Romsey Monthly 12 0 0.005 0.002 Yes 
Sunbury Monthly 12 0 0.011 0.003 Yes 
Toolern Vale Monthly 12 0 0.020 0.005 Yes 
Woodend Monthly 12 0 0.015 0.005 Yes 

*Compliance as measured against the guideline values set out in ADWG for total trichloroacetic acid in drinking water based on health 
considerations should not exceed 0.1mg/L 
# A result of <0.005 mg/L is a result less than the detection limit for trichloroacetic acid. 

A3 Ozone-based disinfection by-product chemicals 
 
The ozone-based disinfection by-products bromate and formaldehyde are not deemed to be a significant risk in drinking water 
supplied by Western Water as the largest potential risk for the presence of these by-products in drinking water exceeding 
compliance levels is through ozonation.   
 
Western Water does not use ozone-based chemicals for disinfection of drinking water.  Accordingly, sampling and analyses for 
bromate and formaldehyde were not undertaken in the 2012/13 reporting period.  
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A4 Aluminium 

 
Aluminium can be present in water through the natural leaching of soils and the use of aluminium salts as coagulants during the 
water treatment process.  Acid-soluble aluminium concentrations in excess of 0.2 mg/L, caused by post-flocculation, may lead to 
aesthetic problems such as 'milky coloured' water in the distribution system, which may result in the precipitation of aluminium 
hydroxide depending on the pH level.   
 
Total aluminium is measured monthly at customer taps at all 19 localities whether or not aluminium is added as a coagulant as part 
of the water treatment process.  If the result for total aluminium exceeds 0.2 mg/L, an automatic retest of sampling is conducted by 
our contracted NATA-accredited laboratory.  Where aluminium is not used in the treatment process, any detection of aluminium 
will likely be due to naturally-occurring microscopic clay particles. 
 
Table A7: Total aluminium results 

Water sampling locality Frequency of 
Sampling 

No. of 
Samples 

No. of non-
complying 
samples 

Max 
(mg/L) 

Min (mg/L)# Complying* 
(Yes/No) 

Bulla Monthly 12 0 0.23 0.14 Yes 
Darley Monthly 12 0 0.20 0.02 Yes 
Diggers Rest Monthly 12 0 0.21 0.14 Yes 
Eynesbury Monthly 12 0 0.21 0.01 Yes 
Gisborne Monthly 12 0 0.24 0.13 Yes 
Lancefield Monthly 12 0 0.17 0.01 Yes 
Lerderderg Monthly 12 0 0.22 0.04 Yes 
Macedon Monthly 12 0 0.22 0.15 Yes 
Maddingley Monthly 12 0 0.21 0.04 Yes 
Melton South Monthly 12 0 0.22 0.03 Yes 
Merrimu Monthly 12 0 0.22 0.02 Yes 
Mount Macedon Monthly 12 0 0.22 0.15 Yes 
Myrniong Monthly 12 0 0.04 0.01 Yes 
Riddells Creek Monthly 12 0 0.24 0.14 Yes 
Rockbank Monthly 12 0 0.22 0.01 Yes 
Romsey Monthly 12 0 0.01 0.01 Yes 
Sunbury Monthly 12 0 0.23 0.11 Yes 
Toolern Vale Monthly 12 0 0.23 0.06 Yes 
Woodend Monthly 12 0 0.06 0.01 Yes 

*Compliance as measured against the guideline values set out in ADWG for acid soluble aluminium in drinking water based on 
health considerations should not exceed 0.2mg/L. The values in this table are for total aluminium. Department of Health rounding 
policy means that results of 0.24mg/L or below are compliant. 
# A result of <0.01 mg/L is a result less than the detection limit for total aluminium. 
^ Alum is added to these supplies. 
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A5 Turbidity 
 
Turbidity is the measurement of the light scattering properties of water and is caused by the presence of fine suspended matter in 
the supply.  Based on aesthetic considerations, the turbidity standard is set at 5 Nephelometric Turbidity Units (NTU), which is the 
point where water may appear slightly discoloured in a glass.     
 
A summary of the turbidity results for samples taken at customer taps in 2012/13 is listed below.  It includes the statistical measure 
of the 95% upper confidence limit (UCL) of the mean for samples taken for turbidity over a 12 month period. 
 
Table A8: Turbidity results 

Water sampling 
locality 

Frequency of 
Sampling 

No. of 
Samples 

No. of non-
complying 
samples 

Max NTU Min NTU 95% UCL of 
mean 

Complying* 
(Yes/No) 

Bulla^ Weekly 52 0 1.9 0.9 1.3 Yes 
Darley^ Weekly 53 0 1.5 0.1 0.9 Yes 
Diggers Rest Weekly 64 0 1.9 0.8 1.3 Yes 
Eynesbury^ Weekly 52 0 1.6 0.1 0.9 Yes 
Gisborne Weekly 52 0 1.5 0.5 1.2 Yes 
Lancefield Weekly 52 0 0.4 0.1 0.1 Yes 
Lerderderg^ Weekly 52 0 3.2 0.2 1.1 Yes 
Macedon Weekly 52 0 3.6 0.3 1.4 Yes 
Maddingley^ Weekly 52 0 1.7 0.1 1.0 Yes 
Melton South^ Weekly 52 0 1.8 0.1 1.2 Yes 
Merrimu^ Weekly 52 0 1.6 0.1 0.9 Yes 
Mount Macedon Weekly 52 0 1.8 0.2 1.3 Yes 
Myrniong Weekly 52 0 2.3 0.1 0.4 Yes 
Riddells Creek Weekly 52 0 2.0 0.2 1.4 Yes 
Rockbank#  ^ Weekly 51 0 1.9 0.1 1.2 Yes 
Romsey Weekly 52 0 0.5 0.1 0.2 Yes 
Sunbury Weekly 71 0 1.9 0.7 1.3 Yes 
Toolern Vale#  ^ Weekly 51 0 2.2 0.1 1.0 Yes 
Woodend Weekly 57 0 0.5 0.1 0.2 Yes 

NTU: nephelometric turbidity unit 
UCL: upper confidence limit  
# Samples missed during a week of total fire ban in January 2013.  Water supplied to the localities of Melton South, Darley, 
Lerderderg, Maddingley and Merrimu are representative of the water supplied to Rockbank and Toolern Vale. 
^ These sites showed an increase of 0.2NTU of more of the UCL during the reporting period due to the change from a local filtered 
water supply to Melbourne water supplies for six months during the reporting period. 
 
All water localities were compliant for turbidity in 2012/13.   
 
During the reporting period, an increase of 0.2NTU or greater for the 95% UCL was observed in all zones supplied with water from 
Melbourne.  These zones include Bulla, Diggers Rest, Gisborne, Macedon, Mount Macedon and Sunbury. An increase  of 0.2 NTU or 
greater for the 95% UCL of the mean turbidity was observed in the localities of  Darley, Eynesbury, Lerderderg, Merrimu, Melton 
South, Rockbank and Toolern Vale. The increase in the Merrimu system localities can be attributed to the change from a filtered 
local water supply (from Merrimu) to the Melbourne water (unfiltered source) supply. This change occurred for six months during 
the reporting period, from January until July 2013. 
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A6 Fluoride 
 
Both the Health (Fluoridation) Act 1973 and the Department of Health require that the annual average fluoride in fluoridated 
drinking water supplied by Western Water must not exceed a level of 1.0 mg/L.  
 
Fluoride levels in any individual sample from drinking water supplied must also not exceed 1.5 mg/L.  
 
Fluoride is added to the drinking water to improve dental health. In supplies where fluoride is not added, naturally occurring 
sources, such as soils and rock, may impart fluoride to the water. 
 
For further information on water fluoridation, please visit the Victorian Department of Health’s website for water fluoridation 
http://www.health.vic.gov.au/environment/fluoridation. 

Table A9: Fluoride results 

Water sampling 
locality 

Sampling 
frequency 

No of Samples Max (mg/L) Min (mg/L) Average (mg/L) Complying*  
(Yes/ No) 

Bulla1 Fortnightly 26 0.97 0.90 0.93 Yes 
Darley Fortnightly 26 0.98 0.80 0.91 Yes 
Diggers Rest1 Fortnightly 26 0.97 0.89 0.93 Yes 
Eynesbury Fortnightly 26 1.00 0.82 0.92 Yes 
Gisborne1 Fortnightly 26 0.98 0.42 0.90 Yes 
Lancefield2 Twice yearly 2 0.12 0.09 0.10 Yes 
Lerderderg Fortnightly 27 0.98 0.51 0.90 Yes 
Macedon1 Fortnightly 26 0.97 0.82 0.91 Yes 
Maddingley Fortnightly 26 0.99 0.56 0.90 Yes 
Melton South Fortnightly 27 1.00 0.75 0.91 Yes 
Merrimu Fortnightly 27 1.00 0.77 0.91 Yes 
Mount Macedon1 Fortnightly 27 0.98 0.82 0.92 Yes 
Myrniong2 3 Monthly 12 0.21 0.05 0.07 Yes 
Riddells Creek1 Fortnightly 26 0.99 0.86 0.93 Yes 
Rockbank Fortnightly 27 1.10 0.78 0.92 Yes 
Romsey2 Fortnightly 26 0.10 0.06 0.07 Yes 
Sunbury1 Fortnightly 24 0.98 0.89 0.92 Yes 
Toolern Vale Fortnightly 27 0.97 0.74 0.88 Yes 
Woodend2 Fortnightly 26 0.05 0.05 0.05 Yes 

* Compliance as measured against the Health (Fluoridation) Act 1973 and Department of Health’s requirements for annual average 
fluoride value not exceeding 1 mg/L (fluoridated supply) and any individual maximum results not exceeding 1.5 mg/L (fluoridated 
and non-fluoridated supply). 
1 Drinking water is fluoridated when supplied by Melbourne Water. Sunbury fluoride samples were scheduled as two samples 
per month, whilst other sites were scheduled as 52 weeks divided by 2 samples, hence the difference in final sampling numbers. 
2 Non-fluoridated supply for 2012/13 reporting period.  
3 This locality was tested monthly due to periodic carting of water from the Merrimu system. 
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A7 Other chemicals not specified in the Standards but which may pose a risk to human health 
 
Besides those parameters tested under the Safe Drinking Water Regulations 2005, Western Water also tests for other substances 
that may pose a risk to human health.  These results are measured in accordance with the ADWG to ensure compliance with 
recommended industry standards.  All results presented in this report are available to customers on request.  Any further 
explanation on any parameters of concern is provided as required. 
 
The following reports 2012/13 compliance against the health-related guideline values set out in ADWG for other parameters 
measured at customers’ taps that may pose a risk to human health.  All samples complied with the health-related guideline values 
for ADWG. 
 
A7.1 Manganese 
 
Table A10: Manganese (total as Mn) results 

Water sampling 
locality 

Sampling 
frequency# 

No of Samples Max (mg/L) Min (mg/L) Complying* (Yes/No) 

Bulla Bi-monthly 6 0.003 0.002 Yes 
Darley Bi-monthly 6 0.003 0.001 Yes 
Diggers Rest Bi-monthly 6 0.003 0.002 Yes 
Eynesbury Bi-monthly 6 0.003 0.001 Yes 
Gisborne Bi-monthly 6 0.002 0.001 Yes 
Lancefield Bi-monthly 6 0.001 0.001 Yes 
Lerderderg Bi-monthly 6 0.003 0.002 Yes 
Macedon Bi-monthly 6 0.004 0.002 Yes 
Maddingley Bi-monthly 6 0.002 0.001 Yes 
Melton South Bi-monthly 6 0.002 0.002 Yes 
Merrimu Bi-monthly 6 0.002 0.002 Yes 
Mount Macedon Bi-monthly 6 0.006 0.002 Yes 
Myrniong Bi-monthly 6 0.003 0.001 Yes 
Riddells Creek Bi-monthly 6 0.005 0.001 Yes 
Rockbank Bi-monthly 6 0.005 0.001 Yes 
Romsey Bi-monthly 6 0.025 0.001 Yes 
Sunbury Bi-monthly 6 0.003 0.002 Yes 
Toolern Vale Bi-monthly 6 0.044 0.001 Yes 
Woodend Bi-monthly 6 0.001 0.001 Yes 

# A reduction in reticulation sampling occurred as a result of a review of Western Water’s sampling program. Manganese was 
monitored more frequently at water source and at treatment plant production. 
*Compliance as measured against the guideline values set out in ADWG for manganese in drinking water (base on aesthetic 
considerations result should not exceed 0.1 mg/L and on health considerations should not exceed 0.5 mg/L). 
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A7.2 Lead 

 
Table A11: Lead (total as Pb) results 

Water sampling 
locality 

Sampling 
frequency 

No of Samples Max (mg/L) Min (mg/L) Complying* (Yes/No) 

Bulla Six monthly 2 0.001 0.001 Yes 
Darley Six monthly 2 0.001 0.001 Yes 
Diggers Rest Six monthly 2 0.001 0.001 Yes 
Eynesbury Six monthly 2 0.001 0.001 Yes 
Gisborne Six monthly 2 0.001 0.001 Yes 
Lancefield Six monthly 2 0.001 0.001 Yes 
Lerderderg Six monthly 2 0.001 0.001 Yes 
Macedon Six monthly 2 0.001 0.001 Yes 
Maddingley Six monthly 2 0.001 0.001 Yes 
Melton South Six monthly 2 0.001 0.001 Yes 
Merrimu Six monthly 2 0.001 0.001 Yes 
Mount Macedon Six monthly 2 0.001 0.001 Yes 
Myrniong Six monthly 2 0.001 0.001 Yes 
Riddells Creek Six monthly 2 0.001 0.001 Yes 
Rockbank Six monthly 2 0.001 0.001 Yes 
Romsey Six monthly 2 0.001 0.001 Yes 
Sunbury Six monthly 2 0.001 0.001 Yes 
Toolern Vale Six monthly 2 0.001 0.001 Yes 
Woodend Six monthly 2 0.001 0.001 Yes 

* Compliance as measured against the health related guideline values set out in ADWG for lead in drinking water should not exceed 
0.01 mg/L. 
 
 
A7.3 Copper 
 
Table A12: Copper (total as Cu) results 

Water sampling 
locality 

Frequency of 
sampling 

No. of samples Max (mg/L) Min (mg/L) Complying* (Yes/No) 

Bulla Six monthly 2 0.009 0.001 Yes 
Darley Six monthly 2 0.003 0.002 Yes 
Diggers Rest Six monthly 2 0.005 0.002 Yes 
Eynesbury Six monthly 2 0.012 0.006 Yes 
Gisborne Six monthly 1 0.005 0.003 Yes 
Lancefield Six monthly 2 0.003 0.001 Yes 
Lerderderg Six monthly 2 0.003 0.002 Yes 
Macedon Six monthly 2 0.002 0.001 Yes 
Maddingley Six monthly 2 0.006 0.002 Yes 
Melton South Six monthly 2 0.005 0.001 Yes 
Merrimu Six monthly 2 0.002 0.001 Yes 
Mount Macedon Six monthly 2 0.001 0.001 Yes 
Myrniong Six monthly 2 0.038 0.009 Yes 
Riddells Creek Six monthly 2 0.006 0.004 Yes 
Rockbank Six monthly 2 0.003 0.002 Yes 
Romsey Six monthly 2 0.005 0.002 Yes 
Sunbury Six monthly 2 0.017 0.006 Yes 
Toolern Vale Six monthly 2 0.007 0.001 Yes 
Woodend Six monthly 2 0.002 0.001 Yes 

* Compliance as measured against the guideline values set out in ADWG for copper in drinking water should not exceed 2 mg/L 
based on health considerations, and 1mg/L base on aesthetic considerations. 
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A7.4 Arsenic  

 
Table A13: Arsenic results 

Water sampling locality1 Sampling frequency No of Samples Result (mg/L) Complying* (Yes/No) 
Bulla Annually 1 0.001 0.001 
Darley Annually 1 0.001 0.001 
Diggers Rest Annually 1 0.001 0.001 
Eynesbury Annually 1 0.001 0.001 
Gisborne Annually 1 0.001 0.001 
Lancefield Annually 1 0.001 0.001 
Lerderderg Annually 1 0.001 0.001 
Macedon Annually 1 0.001 0.001 
Maddingley Annually 1 0.001 0.001 
Melton South Annually 1 0.001 0.001 
Merrimu Annually 1 0.001 0.001 
Mount Macedon Annually 1 0.001 0.001 
Myrniong Annually 1 0.001 0.001 
Riddells Creek Annually 1 0.001 0.001 
Rockbank Annually 1 0.001 0.001 
Romsey Annually 1 0.001 0.001 
Sunbury Annually 1 0.001 0.001 
Toolern Vale Annually 1 0.001 0.001 
Woodend Annually 1 0.001 0.001 

*Compliance as measured against the health related guideline value set out in ADWG for arsenic in drinking water should not exceed 
0.01 mg/L. The detection limit for arsenic is 0.001 mg/L.  
1The sampling for the presence of arsenic in drinking water at customer tap sites was schedule on a per water supply system basis 
rather than on an individual locality basis. Results indicate all nineteen localities were compliant for arsenic during the reporting 
period. 
 
 
A7.5 Chlorite 
 
Chlorite is a by-product of chlorine dioxide disinfection.  Western Water does not use chlorine dioxide as a disinfectant for drinking 
water.  For this reason, is unlikely to be present in the drinking water supplied by Western Water as it does not occur naturally.  As a 
result, sampling for chlorite was not undertaken in the 2012/13 reporting period. 
 
 
A7.6 Monochloramine 
 
Table A14: Monochloramine results 

* Compliance as measured against the health related guideline value set out in ADWG for monochloramine in drinking water should 
not exceed 3 mg/L 
 
Sampling for monochloramine was conducted in all localities receiving water supply disinfected by chloramination.  Routine 
sampling for monochloramine in some localities that are chlorinated occurred as the disinfection mode had changed, but the 
sampling regime had not.  
 
 

Water sampling locality Sampling frequency No of 
Samples 

Max (mg/L) Min (mg/L) Complying* 
(Yes/No) 

Bulla Weekly 52 0.57 0.01 Yes 
Diggers Rest Weekly 52 0.66 0.01 Yes 
Romsey Weekly 52 0.97 0.01 Yes 
Sunbury 110 per year 110 0.67 0.01 Yes 
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A7.7 Nickel  

 
Table A15: Nickel (total as Ni) results 

* Compliance as measured against the health related guideline value set out in ADWG for nickel in drinking water should not exceed 
0.02 mg/L. 
  
 
A7.8 Chlorine 
 
Table A16: Total chlorine results 

Water sampling locality Sampling frequency No of 
Samples 

Max (mg/L) Min (mg/L) Complying* 
(Yes/No) 

Bulla Weekly 52 0.88 0.03 Yes 
Darley Weekly 53 1.60 0.28 Yes 
Diggers Rest Weekly 52 0.89 0.04 Yes 
Eynesbury Weekly 52 0.12 0.02 Yes 
Gisborne 64/year 63 1.00 0.04 Yes 
Lancefield Weekly 52 1.10 0.21 Yes 
Lerderderg 64/year 63 1.20 0.05 Yes 
Macedon Weekly 52 1.10 0.08 Yes 
Maddingley Weekly 52 1.80 0.17 Yes 
Melton South 112/year 112 1.00 0.06 Yes 
Merrimu 64/year 64 1.00 0.04 Yes 
Mount Macedon  Weekly 52 1.10 0.16 Yes 
Myrniong Weekly 52 0.30 0.02 Yes 
Riddells Creek Weekly 52 1.20 0.06 Yes 
Rockbank Weekly 52 0.79 0.05 Yes 
Romsey Weekly 52 0.99 0.10 Yes 
Sunbury 110/year 110 1.00 0.05 Yes 
Toolern Vale Weekly 52 1.00 0.05 Yes 
Woodend 60/year 60 1.10 0.19 Yes 

* Compliance as measured against the health related guideline value set out in ADWG for chlorine in drinking water should not 
exceed 5 mg/L. Western Water has an internal benchmark of 1.10 mg/L for total chlorine at its customer taps.  
 
 

Water sampling locality Sampling frequency No of 
Samples 

Max (mg/L) Min (mg/L) Complying* 
(Yes/No) 

Bulla Six monthly 2 0.001 0.001 Yes 
Darley Six monthly 2 0.001 0.001 Yes 
Diggers Rest Six monthly 2 0.001 0.001 Yes 
Eynesbury Six monthly 2 0.001 0.001 Yes 
Gisborne Six monthly 2 0.001 0.001 Yes 
Lancefield Six monthly 2 0.001 0.001 Yes 
Lerderderg Six monthly 2 0.001 0.001 Yes 
Macedon Six monthly 2 0.001 0.001 Yes 
Maddingley Six monthly 2 0.001 0.001 Yes 
Melton South Six monthly 2 0.001 0.001 Yes 
Merrimu Six monthly 2 0.001 0.001 Yes 
Mount Macedon Six monthly 2 0.001 0.001 Yes 
Myrniong Six monthly 2 0.001 0.001 Yes 
Riddells Creek Six monthly 2 0.001 0.001 Yes 
Rockbank Six monthly 2 0.001 0.001 Yes 
Romsey Six monthly 2 0.001 0.001 Yes 
Sunbury Six monthly 2 0.001 0.001 Yes 
Toolern Vale Six monthly 2 0.001 0.001 Yes 
Woodend Six monthly 2 0.001 0.001 Yes 
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A7.9 Chromium 

 
Table A17: Chromium (total as Cr) results 

Water sampling locality Sampling frequency No of 
Samples 

Max (mg/L) Min (mg/L) Complying* 
(Yes/No) 

Bulla Six monthly 2 0.001 0.001 Yes 
Darley Six monthly 2 0.001 0.001 Yes 
Diggers Rest Six monthly 2 0.001 0.001 Yes 
Eynesbury Six monthly 2 0.001 0.001 Yes 
Gisborne Six monthly 2 0.001 0.001 Yes 
Lancefield Six monthly 2 0.001 0.001 Yes 
Lerderderg Six monthly 2 0.001 0.001 Yes 
Macedon Six monthly 2 0.001 0.001 Yes 
Maddingley Six monthly 2 0.001 0.001 Yes 
Melton South Six monthly 2 0.001 0.001 Yes 
Merrimu Six monthly 2 0.001 0.001 Yes 
Mount Macedon  Six monthly 2 0.001 0.001 Yes 
Myrniong Six monthly 2 0.001 0.001 Yes 
Riddells Creek Six monthly 2 0.001 0.001 Yes 
Rockbank Six monthly 2 0.001 0.001 Yes 
Romsey Six monthly 2 0.001 0.001 Yes 
Sunbury Six monthly 2 0.001 0.001 Yes 
Toolern Vale Six monthly 2 0.001 0.001 Yes 
Woodend Six monthly 2 0.001 0.001 Yes 

* Compliance as measured against the health related guideline value set out in ADWG for chromium in drinking water should not 
exceed 0.05 mg/L. 
 
 
A7.10 Cyanide 
 
Table A18: Cyanide results 

Water sampling locality Sampling frequency No of 
Samples 

Max (mg/L) Min (mg/L) Complying* 
(Yes/No) 

Bulla Six monthly 2 0.005 0.005 Yes 
Darley Six monthly 2 0.005 0.005 Yes 
Diggers Rest Six monthly 2 0.005 0.005 Yes 
Eynesbury Six monthly 2 0.005 0.005 Yes 
Gisborne Six monthly 2 0.005 0.005 Yes 
Lancefield Six monthly 2 0.005 0.005 Yes 
Lerderderg Six monthly 2 0.005 0.005 Yes 
Macedon Six monthly 2 0.005 0.005 Yes 
Maddingley Six monthly 2 0.005 0.005 Yes 
Melton South Six monthly 2 0.005 0.005 Yes 
Merrimu Six monthly 2 0.005 0.005 Yes 
Mount Macedon  Six monthly 2 0.005 0.005 Yes 
Myrniong Six monthly 2 0.005 0.005 Yes 
Riddells Creek Six monthly 2 0.005 0.005 Yes 
Rockbank Six monthly 2 0.005 0.005 Yes 
Romsey Six monthly 2 0.005 0.005 Yes 
Sunbury Six monthly 2 0.005 0.005 Yes 
Toolern Vale Six monthly 2 0.005 0.005 Yes 
Woodend Six monthly 2 0.005 0.005 Yes 

* Compliance as measured against the health related guideline value set out in ADWG for cyanide in drinking water should not 
exceed 0.08 mg/L. 
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A7.11 Mercury 

 
Table A19: Mercury results 

Water sampling locality Sampling frequency No of 
Samples 

Max (mg/L) Min (mg/L) Complying* 
(Yes/No) 

Bulla Six monthly 2 0.0001 0.0001 Yes 
Darley Six monthly 2 0.0001 0.0001 Yes 
Diggers Rest Six monthly 2 0.0001 0.0001 Yes 
Eynesbury Six monthly 2 0.0001 0.0001 Yes 
Gisborne Six monthly 2 0.0001 0.0001 Yes 
Lancefield Six monthly 2 0.0001 0.0001 Yes 
Lerderderg Six monthly 2 0.0001 0.0001 Yes 
Macedon Six monthly 2 0.0001 0.0001 Yes 
Maddingley Six monthly 2 0.0001 0.0001 Yes 
Melton South Six monthly 2 0.0001 0.0001 Yes 
Merrimu Six monthly 2 0.0001 0.0001 Yes 
Mount Macedon  Six monthly 2 0.0001 0.0001 Yes 
Myrniong Six monthly 2 0.0001 0.0001 Yes 
Riddells Creek Six monthly 2 0.0001 0.0001 Yes 
Rockbank Six monthly 2 0.0001 0.0001 Yes 
Romsey Six monthly 2 0.0001 0.0001 Yes 
Sunbury Six monthly 2 0.0001 0.0001 Yes 
Toolern Vale Six monthly 2 0.0001 0.0001 Yes 
Woodend Six monthly 2 0.0001 0.0001 Yes 

* Compliance as measured against the health related guideline value set out in ADWG for mercury in drinking water should not 
exceed 0.001 mg/L. 
 
 
A7.12 Nitrate  
 
Table A20: Nitrate results 

Water sampling 
locality 

Sampling 
frequency 

No of Samples Max 
(mg/L) 

Min (mg/L) Complying* (Yes/No) 

Bulla Monthly 12 0.31 0.17 Yes 
Darley Monthly 12 0.26 0.16 Yes 
Diggers Rest Monthly 12 0.21 0.17 Yes 
Eynesbury Monthly 12 0.25 0.17 Yes 
Gisborne# Monthly 7 0.31 0.26 Yes 
Lancefield Monthly 12 0.13 0.008 Yes 
Lerderderg Monthly 12 0.26 0.17 Yes 
Macedon# Monthly 7 0.3 0.28 Yes 
Maddingley Monthly 12 0.26 0.17 Yes 
Melton South Monthly 12 0.25 0.16 Yes 
Merrimu Monthly 12 0.25 0.16 Yes 
Mount Macedon# Monthly 7 0.32 0.28 Yes 
Myrniong Monthly 12 0.51 0.27 Yes 
Riddells Creek# Monthly 7 0.28 0.22 Yes 
Rockbank Monthly 12 0.25 0.16 Yes 
Romsey Monthly 12 0.13 0.074 Yes 
Sunbury Monthly 12 0.24 0.17 Yes 
Toolern Vale Monthly 12 0.25 0.17 Yes 
Woodend Monthly 12 0.083 0.004 Yes 

* Compliance as measured against the health related guideline value set out in ADWG for nitrate in drinking water should not 
exceed 50 mg/L. 
# These localities received monthly testing until January 2013 when a review of the sampling program deemed it was no longer 
necessary due to the disinfection mode in that system. 
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A7.13 Nitrite  

 
Table A21: Nitrite results 

Water sampling 
locality 

Sampling 
frequency 

No of Samples Max (mg/L) Min (mg/L) Complying* (Yes/No) 

Bulla Monthly 12 0.045 0.002 Yes 
Darley Monthly 12 0.002 0.002 Yes 
Diggers Rest Monthly 12 0.059 0.002 Yes 
Eynesbury Monthly 12 0.002 0.002 Yes 
Gisborne# Monthly 7 0.002 0.002 Yes 
Lancefield Monthly 12 0.002 0.002 Yes 
Lerderderg Monthly 12 0.002 0.002 Yes 
Macedon# Monthly 7 0.002 0.002 Yes 
Maddingley Monthly 12 0.002 0.002 Yes 
Melton South Monthly 12 0.002 0.002 Yes 
Merrimu Monthly 12 0.002 0.002 Yes 
Mount Macedon# Monthly 7 0.002 0.002 Yes 
Myrniong Monthly 12 0.002 0.002 Yes 
Riddells Creek# Monthly 7 0.002 0.002 Yes 
Rockbank Monthly 12 0.002 0.002 Yes 
Romsey Monthly 12 0.180 0.002 Yes 
Sunbury Monthly 12 0.017 0.002 Yes 
Toolern Vale Monthly 12 0.002 0.002 Yes 
Woodend Monthly 12 0.002 0.002 Yes 

* Compliance as measured against the health related guideline value set out in ADWG for nitrite in drinking water should not exceed 
3 mg/L 
# These localities received monthly testing until January 2013 when a review of the sampling program deemed it was no longer 
necessary due to the disinfection mode in that system. 
 
 
A7.14 Selenium 
 
Table A22: Selenium results 

Water sampling 
locality 

Sampling frequency No of 
Samples 

Max (mg/L) Min (mg/L) Complying* 
(Yes/No) 

Bulla Six monthly 2 0.001 0.001 Yes 
Darley Six monthly 2 0.001 0.001 Yes 
Diggers Rest Six monthly 2 0.001 0.001 Yes 
Eynesbury Six monthly 2 0.001 0.001 Yes 
Gisborne Six monthly 2 0.001 0.001 Yes 
Lancefield Six monthly 2 0.001 0.001 Yes 
Lerderderg Six monthly 2 0.001 0.001 Yes 
Macedon Six monthly 2 0.001 0.001 Yes 
Maddingley Six monthly 2 0.001 0.001 Yes 
Melton South Six monthly 2 0.001 0.001 Yes 
Merrimu Six monthly 2 0.001 0.001 Yes 
Mount Macedon  Six monthly 2 0.001 0.001 Yes 
Myrniong Six monthly 2 0.001 0.001 Yes 
Riddells Creek Six monthly 2 0.001 0.001 Yes 
Rockbank Six monthly 2 0.001 0.001 Yes 
Romsey Six monthly 2 0.001 0.001 Yes 
Sunbury Six monthly 2 0.001 0.001 Yes 
Toolern Vale Six monthly 2 0.001 0.001 Yes 
Woodend Six monthly 2 0.001 0.001 Yes 

* Compliance as measured against the health related guideline value set out in ADWG for selenium in drinking water should not 
exceed 0.01 mg/L. 
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A7.15 Carbon tetrachloride 

 
Table A23: Carbon tetrachloride results 

Water sampling 
locality 

Sampling frequency# No of 
Samples 

Max (mg/L) Min (mg/L) Complying* 
(Yes/No) 

Bulla Yearly 1 0.001 <0.001 Yes 
Darley Yearly 1 0.001 <0.001 Yes 
Diggers Rest Yearly 1 0.001 <0.001 Yes 
Eynesbury Yearly 1 0.001 <0.001 Yes 
Gisborne Yearly 1 0.001 <0.001 Yes 
Lancefield Yearly 1 0.001 <0.001 Yes 
Lerderderg Yearly 1 0.001 <0.001 Yes 
Macedon Yearly 1 0.001 <0.001 Yes 
Maddingley Yearly 1 0.001 <0.001 Yes 
Melton South Yearly 1 0.001 <0.001 Yes 
Merrimu Yearly 1 0.001 <0.001 Yes 
Mount Macedon  Yearly 1 0.001 <0.001 Yes 
Myrniong Yearly 1 0.001 <0.001 Yes 
Riddells Creek Yearly 1 0.001 <0.001 Yes 
Rockbank Yearly 1 0.001 <0.001 Yes 
Romsey Yearly 1 0.001 <0.001 Yes 
Sunbury Yearly 1 0.001 <0.001 Yes 
Toolern Vale Yearly 1 0.001 <0.001 Yes 
Woodend Yearly 1 0.001 <0.001 Yes 

* Compliance as measured against the health related guideline value set out in ADWG for carbon tetrachloride in drinking water 
should not exceed 0.003 mg/L. 
# Sampling frequency has been six monthly. A review of monitoring program occurred during the reporting period. Results had 
historically been always below detection limits so sampling frequency was reduced. 
 
A7.16 Cadmium 
 
Table A24: Cadmium results 

Water sampling 
locality 

Sampling frequency No of 
Samples 

Max (mg/L) Min (mg/L) Complying* 
(Yes/No) 

Bulla Six monthly 2 <0.002 <0.002 Yes 
Darley Six monthly 2 <0.002 <0.002 Yes 
Diggers Rest Six monthly 2 <0.002 <0.002 Yes 
Eynesbury Six monthly 2 <0.002 <0.002 Yes 
Gisborne Six monthly 2 <0.002 <0.002 Yes 
Lancefield Six monthly 2 <0.002 <0.002 Yes 
Lerderderg Six monthly 2 <0.002 <0.002 Yes 
Macedon Six monthly 2 <0.002 <0.002 Yes 
Maddingley Six monthly 2 <0.002 <0.002 Yes 
Melton South Six monthly 2 <0.002 <0.002 Yes 
Merrimu Six monthly 2 <0.002 <0.002 Yes 
Mount Macedon  Six monthly 2 <0.002 <0.002 Yes 
Myrniong Six monthly 2 <0.002 <0.002 Yes 
Riddells Creek Six monthly 2 <0.002 <0.002 Yes 
Rockbank Six monthly 2 <0.002 <0.002 Yes 
Romsey Six monthly 2 <0.002 <0.002 Yes 
Sunbury Six monthly 2 <0.002 <0.002 Yes 
Toolern Vale Six monthly 2 <0.002 <0.002 Yes 
Woodend Six monthly 2 <0.002 <0.002 Yes 

* Compliance as measured against the health related guideline value set out in ADWG for cadmium in drinking water should not 
exceed 0.002 mg/L. 
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A8 Drinking water aesthetics results 
 
Western Water tests for parameters in the drinking water supply that may affect appearance or taste and odour, as well as those 
that may interact with pipes and fittings within the distribution system and within hot water services.   
 
These results are measured in accordance with the aesthetic measures in the ADWG.  Compliance calculations hereafter are based 
on mean results for samples taken throughout the year, as outlined in ADWG. Further descriptions of the aesthetic parameters can 
be found in Appendix 3.   
 
A8.1 pH 
 
Table A25: pH results 

Water sampling 
locality 

Sampling frequency# No of Samples Max Min Mean Complying* 
(Yes/No) 

Bulla Weekly 32 9.1 7.3 7.8 Yes 
Darley Weekly 32 7.9 7.2 7.5 Yes 
Diggers Rest Weekly 32 8.0 7.1 7.3 Yes 
Eynesbury Weekly 32 7.5 7.1 7.3 Yes 
Gisborne Weekly 32 9.3 7.3 7.7 Yes 
Lancefield Weekly 31 8.3 7.6 7.9 Yes 
Lerderderg Weekly 30 8.0 7.2 7.4 Yes 
Macedon1 Weekly 31 9.5 7.6 9.0 No 
Maddingley Weekly 31 8.1 7.2 7.6 Yes 
Melton South Weekly 32 7.7 7.1 7.3 Yes 
Merrimu Weekly 32 9.1 7.0 7.8 Yes 
Mount Macedon1 Weekly 31 9.4 8.3 9.0 No 
Myrniong Weekly 31 7.9 7.2 7.5 Yes 
Riddells Creek Weekly 32 9.2 7.2 7.9 Yes 
Rockbank Weekly 31 8.6 7.1 7.4 Yes 
Romsey Weekly 31 8.3 7.6 7.9 Yes 
Sunbury Weekly 32 8.5 7.1 7.3 Yes 
Toolern Vale Weekly 31 8.9 7.1 7.8 Yes 
Woodend Weekly 31 8.6 7.1 7.4 Yes 

# Sampling frequency changed from monthly to weekly in January 2013 as a result of a schedule review. 
* Compliance as measured against the aesthetic guideline range set out in ADWG for pH in drinking water of 6.5-8.5, based on the 
mean result in each locality for the reporting period 2011/12.   

1 Macedon and Mount Macedon consistently experienced high pH results above the recommended upper limit guideline value of 8.5 
during 2012/13. The aesthetic guideline range for pH is recommended as reducing the likelihood of corrosion to pipes and fittings. A 
high pH up to 9.2 is stated in the ADWG as tolerable, so long as there ware no deterioration in the microbiological quality of the 
water supplied. No deterioration in the microbiological quality of the water was experienced in Macedon or Mount Macedon.  
 
In 2012/13, the Macedon and Mount Macedon water sampling localities laid outside the pH range of 6.5-8.5, based on the mean 
result.  Varying pH levels were detected in most localities.  Elevated pH levels are expected in the Riddells Creek, Macedon and 
Mount Macedon localities until the issue is addressed by recommissioning the Rosslynne Water Filtration Plant, expected in late 
2013.   
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A8.2 Iron 
 
Table A26: Iron results 

Water sampling 
locality 

Sampling frequency# No of 
Samples 

Max (mg/L) Min (mg/L) Mean 
(mg/L) 

Complying* 
(Yes/No) 

Bulla Quarterly 8 0.15 0.10 0.13 Yes 
Darley Quarterly 8 0.14 0.02 0.08 Yes 
Diggers Rest Quarterly 8 0.15 0.10 0.13 Yes 
Eynesbury Quarterly 8 0.14 0.01 0.08 Yes 
Gisborne Quarterly 8 0.15 0.1 0.12 Yes 
Lancefield Quarterly 8 0.02 0.01 0.01 Yes 
Lerderderg Quarterly 8 0.15 0.02 0.07 Yes 
Macedon Quarterly 8 0.15 0.11 0.13 Yes 
Maddingley Quarterly 8 0.14 0.02 0.07 Yes 
Melton South Quarterly 8 0.15 0.01 0.09 Yes 
Merrimu Quarterly 8 0.13 0.02 0.07 Yes 
Mount Macedon  Quarterly 8 0.16 0.12 0.14 Yes 
Myrniong Quarterly 8 0.05 0.01 0.03 Yes 
Riddells Creek Quarterly 8 0.15 0.10 0.12 Yes 
Rockbank Quarterly 8 0.18 0.01 0.10 Yes 
Romsey Quarterly 8 0.02 0.01 0.01 Yes 
Sunbury Quarterly 8 0.14 0.08 0.12 Yes 
Toolern Vale Quarterly 8 0.28 0.05 0.12 Yes 
Woodend Quarterly 8 0.04 0.01 0.02 Yes 

# Sampling frequency changed from monthly to quarterly in January 2013. 
* Compliance as measured against the aesthetic related guideline value set out in ADWG for the mean concentration of iron in 
drinking water not exceeding 0.3 mg/L. 

  
 
A8.3 Total hardness 
 
Table A27: Total hardness (as calcium carbonate) results 

Water sampling locality Sampling frequency# No of Samples Max 
(mg/L) 

Min 
(mg/L) 

Mean 
(mg/L) 

Complying* 
(Yes/No) 

Bulla Monthly 8 25 11 18 Yes 
Darley Monthly 8 99 15 30 Yes 
Diggers Rest Monthly 8 20 10 16 Yes 
Eynesbury Monthly 8 110 11 29 Yes 
Gisborne Monthly 8 23 13 19 Yes 
Lancefield Monthly 8 130 49 102 Yes 
Lerderderg Monthly 8 97 14 41 Yes 
Macedon Monthly 8 30 15 26 Yes 
Maddingley Monthly 8 110 17 38 Yes 
Melton South Monthly 8 92 14 27 Yes 
Merrimu Monthly 8 110 13 38 Yes 
Mount Macedon Monthly 8 32 16 26 Yes 
Myrniong^ Monthly 12 130 79 105 Yes 
Riddells Creek Monthly 8 21 14 18 Yes 
Rockbank Monthly 8 91 16 29 Yes 
Romsey Monthly 8 23 13 18 Yes 
Sunbury Monthly 8 20 10 16 Yes 
Toolern Vale Monthly 8 97 19 32 Yes 
Woodend Monthly 8 43 15 25 Yes 

#Frequency of sampling was increased from quarterly to monthly in January 2013. 
* Compliance as measured against the aesthetic guideline value set out in ADWG for hardness as calcium carbonate in drinking 
water of 200 mg/L based on the mean result for the reporting period 2011/12. Note, the unit milligrams per litre (mg/L) is equivalent 
to parts per million (ppm). For conversion from mg/L to ºdH (German Hardness), multiply mg/L by 0.056. Conversely, multiply ºdH by 
17.9 for conversion to mg/L or ppm. 
^ Myrniong remained on monthly sampling as a result of high TDS in the raw water source during the drought years.  
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A8.4 Calcium 
 
Table A28: Total calcium (as Ca) results 

Water sampling 
locality 

Sampling frequency# No of Samples Max (mg/L) Min (mg/L) Mean (mg/L)* 

Bulla Monthly 7 9.0 4.2 6.2 
Darley Monthly 7 17.0 3.6 6.7 
Diggers Rest Monthly 7 5.5 3.4 4.7 
Eynesbury Monthly 7 21.0 3.3 7.5 
Gisborne Monthly 7 6.8 5.1 5.9 
Lancefield Monthly 7 17.0 7.9 14.4 
Lerderderg Monthly 7 16.0 3.4 7.1 
Macedon Monthly 7 10.0 4.7 8.2 
Maddingley Monthly 7 19.0 4.2 7.5 
Melton South Monthly 7 16.0 3.7 6.5 
Merrimu Monthly 7 18.0 3.2 7.8 
Mount Macedon  Monthly 7 10.0 5.1 8.6 
Myrniong Monthly 12 22.0 11.0 16.6 
Riddells Creek Monthly 7 6.4 4.7 5.4 
Rockbank Monthly 7 16.0 4.3 7.1 
Romsey Monthly 7 4.8 2.2 3.4 
Sunbury Monthly 7 5.4 2.6 4.6 
Toolern Vale Monthly 7 19.0 5.2 8.2 
Woodend Monthly 7 5.5 3.0 4.2 

# Sampling increased from Six monthly to monthly in January 2013. 
* There is currently no recommended guideline value set out for the concentration of calcium in drinking water.  
 
A8.5 Magnesium 
 
Table A29: Total magnesium (as Mg) results 

Water sampling 
locality 

Sampling frequency# No of 
Samples 

Max (mg/L) Min (mg/L) Mean (mg/L)* 

Bulla Monthly 7 1.4 0.6 0.9 
Darley Monthly 7 14.0 1.2 3.7 
Diggers Rest Monthly 7 1.6 1.0 1.3 
Eynesbury Monthly 7 15.0 1.0 3.3 
Gisborne Monthly 7 1.5 1.1 1.3 
Lancefield Monthly 7 20.0 8.6 17.8 
Lerderderg Monthly 7 14.0 1.2 4.2 
Macedon Monthly 7 1.4 0.8 1.1 
Maddingley Monthly 7 14.0 1.2 4.2 
Melton South Monthly 7 13.0 1.1 3.0 
Merrimu Monthly 7 15.0 1.2 3.5 
Mount Macedon  Monthly 7 1.4 0.8 1.0 
Myrniong Monthly 12 18.0 12.0 15.4 
Riddells Creek Monthly 7 1.5 1.2 1.3 
Rockbank Monthly 7 12.0 1.0 3.0 
Romsey Monthly 7 2.9 1.8 2.4 
Sunbury Monthly 7 1.5 1.0 1.3 
Toolern Vale Monthly 7 12.0 1.0 3.3 
Woodend Monthly 7 7.5 1.7 3.8 

# Sampling frequency increased from Six monthly to monthly in January 2013. 
* There is currently no recommended guideline value set out for the concentration of magnesium in drinking water. 
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A8.6 Ammonia  

 
Table A30: Ammonia results 

Water sampling 
locality 

Sampling 
frequency 

No of Samples Max (mg/L) Min (mg/L) Mean (mg/L) Complying* 
(Yes/No) 

Bulla Monthly 12 0.150 0.006 0.048 Yes 
Darley Monthly 12 0.007 0.002 0.003 Yes 
Diggers Rest Monthly 12 0.150 0.021 0.080 Yes 
Eynesbury Monthly 12 0.004 0.002 0.003 Yes 
Gisborne# Monthly 7 0.002 0.002 0.002 Yes 
Lancefield Monthly 12 0.011 0.002 0.004 Yes 
Lerderderg Monthly 12 0.008 0.002 0.003 Yes 
Macedon# Monthly 7 0.003 0.002 0.002 Yes 
Maddingley Monthly 12 0.006 0.002 0.003 Yes 
Melton South Monthly 12 0.006 0.002 0.003 Yes 
Merrimu Monthly 12 0.009 0.002 0.004 Yes 
Mount Macedon# Monthly 7 0.007 0.002 0.003 Yes 
Myrniong Monthly 12 0.011 0.003 0.006 Yes 
Riddells Creek# Monthly 7 0.002 0.002 0.002 Yes 
Rockbank Monthly 12 0.006 0.002 0.003 Yes 
Romsey Monthly 12 0.220 0.036 0.144 Yes 
Sunbury Monthly 12 0.150 0.025 0.106 Yes 
Toolern Vale Monthly 12 0.008 0.002 0.004 Yes 
Woodend Monthly 12 0.006 0.002 0.003 Yes 

* Compliance as measured against the aesthetic guideline value set out in ADWG for the mean concentration of ammonia in drinking 
water should not exceed 0.5 mg/L. There is no health-based guideline for ammonia. The aesthetic consideration is to limit the 
corrosion of pipe and fittings and to reduce any nuisance growth of microorganisms.  
# These localities received monthly testing until January 2013 when it was deemed no longer necessary due to the disinfection mode 
in that system. 
 
A8.7 True colour 
 
Table A31: True colour results 

Water sampling 
locality 

Sampling 
frequency# 

No of Samples Max (TCU) Min (TCU) Mean (TCU) Complying* 
(Yes/No) 

Bulla Weekly 32 6 2 3 Yes 
Darley Weekly 32 5 2 3 Yes 
Diggers Rest Weekly 32 6 2 3 Yes 
Eynesbury Weekly 32 5 2 3 Yes 
Gisborne Weekly 32 6 2 3 Yes 
Lancefield Weekly 31 2 2 2 Yes 
Lerderderg Weekly 30 4 2 2 Yes 
Macedon Weekly 31 5 2 3 Yes 
Maddingley Weekly 31 4 2 2 Yes 
Melton South Weekly 32 4 2 3 Yes 
Merrimu Weekly 32 5 2 3 Yes 
Mount Macedon  Weekly 31 6 2 3 Yes 
Myrniong Weekly 31 4 2 2 Yes 
Riddells Creek Weekly 32 6 2 3 Yes 
Rockbank Weekly 31 6 2 3 Yes 
Romsey Weekly 31 8 2 5 Yes 
Sunbury Weekly 32 6 2 3 Yes 
Toolern Vale Weekly 31 4 2 3 Yes 
Woodend Weekly 31 4 2 2 Yes 

# Sampling frequency increased from monthly to weekly in January 2013. 
* Compliance as measured against the aesthetic guideline value set out in ADWG for true colour in drinking water should not exceed 
15 HU (True Colour Units - TCU).  
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A8.8 Sodium 
 
Table A32: Sodium (as Na) results 

Water sampling 
locality 

Sampling 
frequency 

No of Samples Max (mg/L) Min (mg/L) Mean (mg/L) Complying* 
(Yes/No) 

Bulla Six monthly 2 5.4 4.7 5 Yes 
Darley Six monthly 2 41 8 25 Yes 
Diggers Rest Six monthly 2 5.4 4.8 5 Yes 
Eynesbury Six monthly 2 41 4.6 23 Yes 
Gisborne Six monthly 2 6.8 5.7 6 Yes 
Lancefield Six monthly 2 46 45 46 Yes 
Lerderderg Six monthly 2 38 7 23 Yes 
Macedon Six monthly 2 7.7 6.6 7 Yes 
Maddingley Six monthly 2 43 8.8 26 Yes 
Melton South Six monthly 2 35 4.7 20 Yes 
Merrimu Six monthly 2 41 5.4 23 Yes 
Mount Macedon  Six monthly 2 8.3 7.1 8 Yes 
Myrniong Six monthly 2 48 36 42 Yes 
Riddells Creek Six monthly 2 7.2 6.2 7 Yes 
Rockbank Six monthly 2 37 4.7 21 Yes 
Romsey Six monthly 2 22 19 21 Yes 
Sunbury Six monthly 2 5.9 4.8 5 Yes 
Toolern Vale Six monthly 2 36 4.9 20 Yes 
Woodend Six monthly 2 52 17 35 Yes 

* Compliance as measured against the aesthetic (taste) guideline value set out in ADWG for the mean concentration of sodium in 
drinking water should not exceed 180 mg/L. No health-related guideline has been set for sodium. (Note: people who suffer from 
severe hypertension or congestive heart failure need to be aware the sodium concentration in their drinking water should not exceed 
20 mg/L). 
 
A8.9 Total dissolved solids 
 
Table A33: Total dissolved solids results 

Water sampling 
locality 

Sampling 
frequency# 

No of Samples Max (mg/L) Min (mg/L) Mean (mg/L) Complying* 
(Yes/No) 

Bulla Six monthly 2 110 41 76 Yes 
Darley Six monthly 2 300 68 184 Yes 
Diggers Rest Six monthly 2 78 44 61 Yes 
Eynesbury Six monthly 2 310 46 178 Yes 
Gisborne Six monthly 2 52 40 46 Yes 
Lancefield Six monthly 2 190 180 185 Yes 
Lerderderg Six monthly 2 330 210 270 Yes 
Macedon Six monthly 2 64 38 51 Yes 
Maddingley Six monthly 2 320 110 215 Yes 
Melton South Six monthly 2 310 46 178 Yes 
Merrimu Six monthly 2 360 180 270 Yes 
Mount Macedon  Six monthly 2 61 60 61 Yes 
Myrniong# Six monthly 6 300 220 263 Yes 
Riddells Creek Six monthly 2 70 58 64 Yes 
Rockbank Six monthly 2 260 44 152 Yes 
Romsey Six monthly 2 100 90 95 Yes 
Sunbury Six monthly 2 52 45 49 Yes 
Toolern Vale Six monthly 2 270 44 157 Yes 
Woodend Six monthly 2 81 65 73 Yes 

# Sampling frequency for this locality remained higher than others due to high TDS in source water through the drought years. 
* Compliance as measured against the aesthetic (taste) guideline value set out in ADWG for the mean total dissolved solids (TDS) in 
drinking water should not exceed 600 mg/L.  
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A8.10 Zinc 

 
Table A34: Zinc (total as Zn) results 

Water sampling 
locality 

Sampling 
frequency 

No of Samples Max (mg/L) Min (mg/L) Mean (mg/L) Complying* 
(Yes/No) 

Bulla Six monthly 2 0.002 0.002 0.002 Yes 
Darley Six monthly 2 0.003 0.002 0.003 Yes 
Diggers Rest Six monthly 2 0.002 0.002 0.002 Yes 
Eynesbury Six monthly 2 0.007 0.005 0.006 Yes 
Gisborne Six monthly 2 0.002 0.002 0.002 Yes 
Lancefield Six monthly 2 0.004 0.004 0.004 Yes 
Lerderderg Six monthly 2 0.004 0.002 0.003 Yes 
Macedon Six monthly 2 0.001 0.001 0.001 Yes 
Maddingley Six monthly 2 0.005 0.003 0.004 Yes 
Melton South Six monthly 2 0.004 0.002 0.003 Yes 
Merrimu Six monthly 2 0.002 0.001 0.002 Yes 
Mount Macedon  Six monthly 2 0.001 0.001 0.001 Yes 
Myrniong Six monthly 2 0.005 0.004 0.005 Yes 
Riddells Creek Six monthly 2 0.007 0.003 0.005 Yes 
Rockbank Six monthly 2 0.002 0.001 0.002 Yes 
Romsey Six monthly 2 0.001 0.001 0.001 Yes 
Sunbury Six monthly 2 0.006 0.002 0.004 Yes 
Toolern Vale Six monthly 2 0.015 0.002 0.009 Yes 
Woodend Six monthly 2 0.003 0.002 0.003 Yes 

* Compliance as measured against the aesthetic (taste) guideline value set out in ADWG for the mean concentration of zinc in 
drinking water should not exceed 3 mg/L. No health-related guideline limits was set for zinc. 
 
A8.11 Sulfate 
 
Table A35: Sulfate (as SO4) results 

Water sampling locality Sampling frequency No of Samples Max (mg/L) Min 
(mg/L) 

Mean 
(mg/L) 

Complying* 
(Yes/No) 

Bulla Six monthly 2 2.0 1.9 2.0 Yes 
Darley Six monthly 2 54.0 3.0 28.5 Yes 
Diggers Rest Six monthly 2 2.0 1.9 2.0 Yes 
Eynesbury Six monthly 2 65.0 2.0 33.5 Yes 
Gisborne Six monthly 2 9.0 1.8 5.4 Yes 
Lancefield Six monthly 2 5.0 4.6 4.8 Yes 
Lerderderg Six monthly 2 55.0 2.0 28.5 Yes 
Macedon Six monthly 2 2.3 2.0 2.2 Yes 
Maddingley Six monthly 2 57.0 4.0 30.5 Yes 
Melton South Six monthly 2 56.0 2.0 29.0 Yes 
Merrimu Six monthly 2 64.0 3.0 33.5 Yes 
Mount Macedon  Six monthly 2 2.7 2.0 2.4 Yes 
Myrniong Six monthly 2 45.0 44.0 44.5 Yes 
Riddells Creek Six monthly 2 2.0 1.7 1.9 Yes 
Rockbank Six monthly 2 55.0 2.0 28.5 Yes 
Romsey Six monthly 2 1.8 1.0 1.4 Yes 
Sunbury Six monthly 2 2.0 1.7 1.9 Yes 
Toolern Vale Six monthly 2 55.0 2.0 28.5 Yes 
Woodend Six monthly 2 51.0 12.0 31.5 Yes 

* Compliance as measured against the aesthetic (taste) guideline value set out in ADWG for the mean concentration of sulfate in 
drinking water should not exceed 250 mg/L 
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Appendix 5 – Raw water monitoring  
 
Western Water uses the principles of the 12 elements of the ADWG framework for the management of its drinking water quality.  
This framework is incorporated within Western Water’s Drinking Water Risk Management Plan (DWRMP), and is part of the 
business’ strategic approach to providing quality drinking water to customers and protecting public health.  
 
One of the key components of Western Water’s DWRMP is the extensive raw water monitoring program aimed at increasing the 
understanding of raw water quality in the reservoirs, bores and basins.  It involves the monitoring and identification of hazards, 
sources and events which could compromise drinking water quality in a catchment-to-consumer multiple barrier approach.  
 
The raw water monitoring program for 2012/13 allows for the assessment of raw water quality at water storages for key chemicals 
with health-related guidelines, physical features such as turbidity and colour, impacts of rainfall events, organic matter and 
common waterborne disease pathogens.    
 
This continual monitoring of raw water quality enables Western Water to conduct historical trending analysis, review individual 
system risk assessment plans, identify new hazards and review risk at each raw water source.  This information better positions 
Western Water to appropriately select the type of disinfectant to use for each water system and provide the most effective water 
treatment. 
 
Through an independent NATA-accredited laboratory, a comprehensive raw water monitoring program at reservoirs, bores and final 
raw water entry points to water filtration plants was undertaken during 2011/12.  An overview of the parameters tested and the 
frequency of testing at each sampling location for pesticides, chemicals (organics and in-organics), metals, physical and radiological 
parameters and their results is contained in this Appendix.  The following table is a list of all parameters monitored during 2012/13. 
 
 Table A36: List of all raw water parameters monitored during 2012/13 

Parameter Parameter 
Type   Type   

Chemical organics 

1,1-Dichloroethane 

Physical 

Alkalinity, Total as CaCO3 
1,2-Dichloroethane Colour, True 
Benzene Dissolved Oxygen 
Dissolved Organic Carbon Electrical Conductivity @ 25ºC 
Heptachlor Hardness, as CaCO3 
Heptachlor Epoxide pH 
Hexachlorobenzene Total Dissolved Solids 
Methoxychor Turbidity 
Pentachlorophenol   
Tetrachloroethene 

Metals 

  
Trichloroethene Aluminium, Filtered 

Chemical inorganics 

Ammonia Aluminium, Filtered 
Arsenic Iron, Filtered 
Calcium* Iron, Total as Fe 
Chloride* Magnesium, as Mg 
Cyanide Manganese, Filtered 
Fluoride* Manganese, Total as Mn 
Nitrate Mercury, as Hg 
Nitrite   
Phosphorus, Reactive as P 

Microbiological 

Amoebae, Total 
Selenium Coliforms, Total 
Silica, Total as SiO2* Cryptosporidium spp. 
Silicon* Escherichia coli 
Silica, Total as SiO2* Giardia spp. 
Silicon* Heterotrophic Plate Count, 37ºC 

Pesticides 

2,4 D Naegleria Fowleri 
4,4' –DDT Faecal Streptococci* 
Aldrin Helminth (Ascaris ova)* 
Atrazine Helminth (Taenia ova)* 
BHC (gamma)   
Chlordane, Total 

Radiological 
Gross Alpha Activity 

Dieldrin Gross Beta Activity 
* These parameters were only measured at some of the sampling locations where appropriate. 
 
In addition to the raw water monitoring conducted by a contracted, independent NATA-accredited laboratory, raw water samples at 
various sampling locations were taken routinely for physical microbiological analysis by qualified microbiologists.  This involves the 
determination of any flagellates, diatoms, algae and cyanobacteria (Blue Green Algae) present in the raw water sources.   
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General observations provided by microbiologists in relation to any water discolouration, the levels of detritus and the presence of 
any odour in the raw water provided valuable information in assessing the quality of the raw water.  This information allows 
Western Water to monitor changes in conditions of raw water sources and their potential impacts on drinking water quality.    
 
For Merrimu, Rosslynne and Pykes Creek Reservoirs, BGA monitoring was conducted by water storage manager, Southern Rural 
Water.  Western Water received regular results on BGA numbers in the three reservoirs during the reporting period, which allowed 
for Western Water to assess the adverse impacts on its ability to treat and provide safe drinking water to customers.  Seven 
notifications of Level 2 BGA blooms was received for Merrimu and Pykes Creek reservoirs from Southern Rural Water during 
2012/13, none which resulted in an incident.  
 
Water sourced from Melbourne Water prior to the off-take entry point to Western Water’s region was monitored by Melbourne 
Water during 2012/13.  Western Water receives monthly water quality reports from Melbourne Water for Greenvale and Silvan 
reservoirs, which include information on algal populations.  Melbourne Water is required to notify Western Water of any major 
changes in treated water quality that could potentially impact the ability to supply safe drinking water to customers and to meeting 
the ADWG.   
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GLOSSARY  
 
Algae Simple types of plant with no root, stems of leaves.  They occur mostly in freshwater and marine environments. 

Algal bloom A rapid growth of algae in aquatic environments often triggered by an input of high levels of nutrients and an increase in 
temperature.  Blue-green algae (or cyanobacteria) are of most concern.   

Alum An aluminium sulphate based chemical used as a coagulant in the water treatment process. 

Aluminium (Al) A naturally occurring element in soils which can enter water from catchments. 

Ammonia (NH3) A highly soluble compound resulting from the decomposition of organic matter containing nitrogen.  Usually only found 
in small concentrations in surface waters. 

Aquifer A layer or section of earth or rock that contains freshwater (known as groundwater), any water that is stored naturally 
underground or that flows through rock or soil, supplying springs and wells. 

ADWG National Health and Medical Research Council’s Australian Drinking Water Guidelines 2004*  

*The ADWG is freely available at www.nhmrc.gov.au/publications/synopses/eh19syn.htm 

AWA Australian Water Association 

Blue-green algae 
(cyanobacteria) 

(BGA) 

Single celled, filamentous or colony-forming organisms which are widely distributed in the freshwater and marine 
environments.  Under favourable conditions of light, temperature and nutrient supply, extensive growth of blue green 
algae may occur, leading to blooms.  These can result in environmental problems and can create challenges for water 
treatment. 

Bulk entitlement (BE) An agreement that outlines the conditions for supply of bulk drinking water from reservoirs managed by Southern Rural 
Water and drinking water supplied by the Melbourne Water Corporation to Western Water.  

Calcium (Ca) A naturally occurring element which can enter water from catchments.  It may also be added to water in the treatment 
process to reduce the acidity levels or increase the capacity of water to buffer pH changes. 

Catchment An area of land surrounding a water storage.  The runoff water from rain falling over the catchment drains into the 
storage and may collect nutrients, minerals and other contaminants including microorganisms from the surface of the 
land. 

Chlorination The disinfection of water, wastewater and industrial waste through the application of chlorine (Cl) as part of the water 
treatment process.  Chlorination kills microorganisms and oxidises undesirable compounds. 

Chloramination The application of the chlorine followed by ammonia to create monochloramine (NH2Cl), a stable disinfectant that is 
added to drinking water to kill bacteria or to oxidise undesirable compounds.  Chloramines persist for a longer time than 
chlorine and as a result are used in longer water distribution systems. 

Coliforms Coliform bacteria are used as one of the indicators of the quality of drinking water and the possible presence of disease-
causing microorganisms.  These bacteria are killed by chlorine. 

Cryptosporidium A parasitic protozoan (microorganism) which causes gastroenteritis in humans.  These organisms occur in the gut of 
infected warm-blooded animals and can be introduced into source water through faecal contamination. 

DH Department of Health 

Disinfection Inactivation (killing) of pathogens or organisms capable of causing infectious disease by chemical or physical processes, 
including chlorination. 

Drinking Water Quality 
Management System 
(DWQMS) 

Western Water’s DWQMS is used to ensure our drinking water supplies are managed effectively to provide high quality 
drinking water and to ensure the protection of public health. 

EPA Environment Protection Authority 

ESC Essential Services Commission 

Escherichia coli (E. coli) The most common heat tolerant coliform present in faeces, which is regarded as the most specific indicator of recent 
faecal contamination.  E. coli can be killed by standard disinfection practices. 

Filtration A process for removing particles from water by passing through a porous barrier, such as a screen, membrane, sand or 
gravel.  Often used in conjunction with a coagulant to settle contaminants. 

Fluoride (F) Fluoride is regarded as a useful constituent of drinking water, particularly for the prevention of tooth decay.  Fluoride is 
added to the Melbourne water supply. 

Groundwater Water beneath the earth’s surface (often between saturated soil and rock) that supplies bores, wells and springs. 

HACCP Hazard Analysis and Critical Control Point. A system that identifies, evaluates and controls hazards that are significant for 
food safety (Codex 1997) 

Incident Any event or circumstance that causes or is likely to cause: a) threat to community health or safety; or b) creation of the 
need for urgent action under statute or legislation.  

Inflows Water flowing from the catchment to the reservoirs through streams, rivers and creeks. 

Iron (Fe) An element which when found in water leads to brownish discolouration.  Limits on the amount of iron in water are 
usually due to taste and appearance factors rather than any detrimental health effects. 

IWA Institute of Water Administration 

kL kilolitres (thousand litres) 

Manganese (Mn) Manganese in a water supply may affect taste, cause staining of clothes, produce deposits in pipes and contribute to 
turbidity. 
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mg/L milligrams per litre 

ML megalitres  (million litres) 

μg/L micrograms per litre 

National Association of 
Testing Authorities 
(NATA) 

NATA is Australia’s national laboratory accreditation authority.  NATA accreditation recognises and promotes facilities 
competent in specific types of testing, measurement, inspection and calibration. 

National Health and 
Medical Research Council 
(NHMRC) 

NHMRC is Australia’s peak body for supporting health and medical research for developing health advice for the 
Australian community, health professionals and governments. 

Nitrogen (N) Nitrogen is an essential nutrient for plant growth.  It is used in fertilisers and is present in sewage effluent.  High levels of 
nutrients can lead to excessive algal growth. 

Nitrate (N03-) The most stable form of combined nitrogen in water.  Present in surface waters in small amounts, the major sources are 
from human and animal wastes. 

Nephelometric turbidity 
unit (NTU) 

A measure of the turbidity in water. 

Nutrients Compounds required for growth by plants and other organisms.  Major nutrients for plant growth are phosphorous and 
nitrogen. 

Pathogens Disease causing organisms such as bacteria and viruses. 

pH The pH value indicates if a substance is acidic, neutral or alkaline, calculated from the number of hydrogen ions present.  
It is measured on a scale of 0 to 14.  A pH greater than 7 is alkaline, less than 7 is acidic and 7 is neutral.   

Phosphorous (P) Phosphorous is an essential nutrient for plant growth.  High levels of phosphorous can lead to excessive algal growth and 
can be due to inputs from human activity such as fertiliser run-off and land clearing. 

Potable water (drinking 
water) 

Water that is intended for human consumption or for purposes connected with human consumption (e.g. food 
preparation, making of ice, preservation of unpackaged food). 

QMS Quality Management System 

Raw water Water that has not been treated in any way.  

Reservoir A natural or artificial body of water used as storage for water supply. 

Risk assessment A scientifically based process consisting of the following steps: i) hazard identification; ii) hazard characterisation; iii) 
exposure assessment; and, iv) risk characterisation. 

Risk management The process of weighing policy alternatives in the light of the results of risk assessment and, if required, selecting and 
implementing an appropriate control option, including regulatory measures. 

Risk Management Plan As set out in Section 9 of the Safe Drinking Water Act 2003 

SCADA Supervisory Control and Data Acquisition system 

SRW Southern Rural Water 

Source Water Water prior to any treatment or disinfection. 

Total dissolved solids 
(TDS) 

A measure of inorganic salts and small amounts of organic matter that are dissolved in water. 

Total hardness Total hardness is the sum of the concentrations of calcium and magnesium ions expressed as calcium carbonate 
equivalent.  Waters with a total hardness in excess of 200mg/L are considered hard.  

Treatment (water) The filtration and disinfection processes employed to produce drinking water.   

Trihalomethanes Compounds that may occur in a chlorinated water supply as a by-product of organic materials present in the water 
reacting with chlorine. 

True colour True colour refers to the colour of water after particles of organic matter have been removed through filtration and is 
the measurement of the extent to which light is absorbed by the water.  Measured in Hazen Units (HU). 

Turbidity Refers to the presence of suspended solids in water causing a muddy or discoloured appearance.  Turbidity is measured 
in Nephelometric Turbidity Units (NTUs). 

Water Quality Standard A quality standard specified for drinking water by regulations made for the purposes of Section 17 of the Safe Drinking 
Water Act 2003 

Water supply system The complete system that provides a water supply to customers.  It includes all infrastructure from the water source to 
the customer including the catchment, water storage, treatment and delivery systems and networks. 

WIOA Water Industry Operators Association 

WSAA Water Services Association of Australia 
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