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The coming year will see significant change to our 
water regulatory environment with the introduction 
of the Safe Drinking Water Act on 1 July 2004. 

CHAIRMAN AND CHIEF EXECUTIVE MESSAGE 

On behalf of Western Water, we are pleased to present 
our third annual Water Quality Report, which details our 
water quality performance for the year ending 30 June 
2004.

In addition to detailed water quality results, this report 
also provides information on water quality improvements 
undertaken during the year, the impacts of the ongoing
drought on our water supply network and system
innovations to ensure that Western Water continues to 
provide quality drinking water to our customers. 

We constantly monitor our performance in the pursuit of 
our vision ‘to be a leading service provider as judged by 
our customers’.

This year, Western Water supplied 11, 351 megalitres of 
water to over 49,000 properties through a network of 
1,519 kilometres of pipes. Our water quality performance 
for the year was excellent, with a total result of 99.2% for 
zero E.coli and Total Coliforms across our sixteen water 
quality zones, exceeding our Water Services Agreement 
guideline of 95%.

We received a low 1.85 water quality complaints per
1000 properties against a target of 5.2 for the year, which 
reflects our commitment to meet the water quality 
standards we promise in our Customer Charter. We have 
also completed a number of new projects to further 
improve this result, including an upgrade of Lancefield’s 
water supply network and commissioning of the new
Marriages Basin Water Filtration Plant at Woodend.

Drought continued to take its toll on our region during
2003/04, as our water storage volumes continued to 
decline. Our Merrimu and Rosslynne supply systems
were connected to Melbourne Water during the year, to 
assist the recovery of these storages. At 30 June 2003, 

both Lake Merrimu and Rosslynne Reservoir were less 
than 7% full. However, despite the decrease in regional 
storage levels, our drinking water has continued to be of 
a safe and healthy standard. 

The coming year will see significant change to our water 
quality regulatory environment, with the introduction of 
the Safe Drinking Water Act on 1 July 2004. Much work 
has been undertaken in preparation for compliance with 
the requirements of this new legislation, particularly in 
developing risk management plans for each of our supply 
networks, for Hazard Analysis and Critical Control Point 
(HACCP) development.

We trust this report provides you with useful information
on our water quality management and related activities.
Your feedback is very important to Western Water, and 
we encourage you to contact us with any enquiries or 
concerns. If you are interested in further information on 
any aspect of water quality, please contact Western
Water on 1300 650 425. 

Terry Larkins, Chairman

John Wilkinson, Chief Executive
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Rapid development continued in our region this 
year, with 2,045 new water connections.

ABOUT WESTERN WATER 

Western Water is one of Victoria’s fifteen regional urban 
water and sewerage authorities, providing water and 
wastewater services to over 49,000 properties in an area 
of 3000 square kilometres. Our service area extends 
from Lancefield in the north to Melton and Rockbank in 
the south, and from Myrniong in the west to Bulla in the 
east and incorporates parts of Hume City Council and
Melton, Moorabool and Macedon Ranges Shire Councils.

The region is a combination of urban and rural living, with 
a significant proportion of land devoted to agricultural 
uses, especially grazing and cropping. However, low 
interest rates and first homebuyers grants continue to 
promote rapid development in our service area, with 
2,045 new water and 3,653 new sewer connections in 
2003/04.

Most of our water district is supplied by two main 
storages, Rosslynne Reservoir and Lake Merrimu.
Southern Rural Water (SRW), who harvest and store the 
water, manages these reservoirs. Western Water treats
the water supplied by SRW for our customers. Due to the 

impact of drought on these local storages, we also 
purchase water from Melbourne Water to supplement 
towns including Sunbury, Melton and Bacchus Marsh.

Western Water operates seven wastewater purification
plants, where wastewater and trade waste, collected from 
our domestic, commercial and industrial customers, is 
treated. This year, we recycled 83% of wastewater for
agribusiness, recreational and municipal reuse purposes,
with the aim of recycling 100% of wastewater generated
in our region by 2006. 

The Water Act 1989 governs our operations. Western 
Water is fully owned by the Victorian Government,
reporting to the Minister for Water, the Hon. John 
Thwaites MP.

A Board of seven directors is appointed by the Minister to 
set policy and direction for the business, supported and 
advised by a senior management team. 

WATER SERVICES AT A GLANCE 

2003/04 2002/03

Properties serviced 49,494 47,449

Megalitres of water supplied 11,351 14,432

Kilometres of water mains 1,519 1,441

Water Filtration Plants 5 7
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OUR WATER SOURCES 

Catchment Reservoir Zone supply

Lerderderg River Catchment, Goodman
Creek Catchment, Pyrites Creek Catchment

Merrimu Reservoir Melton, Rockbank, Toolern Vale, Bacchus
Marsh, Long Forest and Myrniong (part)1

Djerriwarrh Catchment Djerriwarrh Reservoir

Jacksons Creek Catchment Rosslynne Reservoir Gisborne, Mount Macedon, Macedon and
Riddells Creek (part)2

Thomson and Upper Yarra Catchments Greenvale Reservoir Sunbury, Bulla and Diggers Rest3

Falls/Smokers Creek Catchment, Reservoir
B & C Catchment

Reservoirs B&C Woodend

Campaspe River Catchment Campaspe Reservoir

Werribee River Catchment, Pykes Creek
Catchment

Pykes Reservoir Myrniong (part)4

Upper Bolinda Creek Kerrie Reservoir Romsey

Deep Creek Catchment Lancefield Reservoir

Monument Creek Catchment Monument Creek Weir Lancefield

Lancefield Aquifer Bore Numbers 2 & 3 

Main Creek Catchment Wright & Forster Reservoirs Riddells Creek (backup supply)

Baringo Catchment Pierce Reservoir Gisborne (backup supply)

Riddells Creek Catchment Frank Mann, Kitty English and Bawden
Reservoirs

Macedon (backup supply)

Willimigongon Catchment Orde Hill and Willimigongon Reservoirs Mount Macedon (backup supply)

Turitable Creek Catchment Andersons and McDonalds Reservoirs and 
Gillespies Weir 

1 Water quality zones supplied by Melbourne Water Corporation via the Sydenham to Melton/Bacchus Marsh Pipeline commissioned in February 2004.
2 Water quality zones supplied by Melbourne Water Corporation via the Sunbury Pipeline and Riddell Road Pump Station commissioned in May 2004.
3 Water quality zones supplied by Melbourne Water Corporation for all of 2003/04.
4 Water quality zone supplied by Melbourne Water Corporation via a carted supply drawn from the Bacchus Marsh distribution network.
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Two significant projects were completed this 
year to boost water supply security. 

DROUGHT IMPACT ON WATER QUALITY 

With continuing dry conditions and depleted reservoir 
storage levels, Western Water has completed two
significant projects aimed at boosting the region’s water
supply security.

Melbourne to Melton/Bacchus Marsh water pipeline
The $10 million Melbourne to Melton/Bacchus Marsh 
water pipeline delivers a long term secure water supply
for Melton, Bacchus Marsh and surrounding townships by 
supplementing the region’s Lake Merrimu supply with the 
purchase of additional drinking water from Melbourne
Water.

Due to the ongoing drought conditions, this major project 
was brought forward for completion, with stage one of the 
project having been completed in August 2001. 

In early 2003/2004, Western Water finalised the design
for the remaining pipeline and two pump stations needed 
to supply the region. The final stage of the 17-kilometre
pipeline was constructed parallel to the Melton Highway, 
from Sydenham to Melton and following the construction
of the final pump station at Hillside, the pipeline was
commissioned in May 2004. 

Rosslynne system supplementation
In May 2004, construction of a pump station was 
completed in Riddell Road, Sunbury, to supplement our 
water supply capacity to the Rosslynne system via the 
Melbourne Water network, which services Sunbury. This 
system will operate in the low demand winter and spring 
months, preserving the volume available in Rosslynne 
Reservoir and assisting the reservoir’s storage levels to 
recover.

RESERVOIR STORAGE LEVELS

Reservoir Capacity (ML) % full at
30 June 2004 

% full at
30 June 2003 

% full at
30 June 2002 

% full at
30 June 2001 

Rosslynne
Reservoir 25,368 6.3 11 24 32

Lake Merrimu 32,516 6.6 14 42 62

Kerrie Reservoir 341 49 25 64 86

Campaspe and 
B&C Reservoirs 361 38 26 56 37

Pykes Creek
Reservoir

22,119 7.3 9 73 78
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WATER QUALITY ZONES 

Western Water’s sixteen water quality zones are 
hydraulic zones, which either have differing source 
supplies or slightly varying water quality between towns
utilising the same source supply.

Western Water’s water quality zones are as follows:

1. Gisborne 9. Lancefield
2. Sunbury 10. Woodend
3. Diggers Rest 11. Melton
4. Bulla 12. Rockbank
5. Macedon 13. Toolern Vale
6. Mount Macedon 14. Long Forest 
7. Riddells Creek 15. Bacchus Marsh
8. Romsey 16. Myrniong 
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All water supplied by Western Water is subject to 
filtration and/or disinfection processes to ensure the 
provision of clean and healthy drinking water. 

WATER TREATMENT METHODS 

Supply system Treatment process Water quality zone

Lake Merrimu 
Fluoridation, Sedimentation after 
addition of coagulant, pH correction, 
Filtration and Chloramination 

Melton, Bacchus Marsh, Toolern Vale,
Rockbank, Long Forest and Myrniong 

Greenvale Reservoir
(via Hillside Pump Station) 

Fluoridation and Pre-Chlorination
followed by additional disinfection
(Chloramination)

Rosslynne Reservoir
Coagulation, pH correction, Dissolved
Air Flotation, Filtration and 
Chloramination

Gisborne, Macedon, Mount Macedon 
and Riddells Creek 

Greenvale Reservoir
(via Riddell Road Pump Station) 

Fluoridation and Pre-Chlorination,
followed by additional disinfection
(Chloramination)

Greenvale Reservoir
(via Loemans Road Pump Station)

Fluoridation and Pre-Chlorination,
followed by additional disinfection
(Chloramination)

Sunbury, Bulla and Diggers Rest 

Campaspe Reservoir and Reservoir C Coagulation, pH correction, Dissolved
Air Flotation, Filtration and 
Chloramination

Woodend

Kerrie Reservoir Microfiltration, pH correction and 
Chloramination

Romsey

Garden Hut Reservoir Chloramination Lancefield

Pykes Creek Reservoir Chlorination Myrniong
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11,000 water quality tests were undertaken on 
water samples collected across our region 
throughout 2003/04. 

LEGISLATION AND REGULATION 

Drinking water quality 
In the past, Western Water has based water quality 
compliance monitoring on the Health (Drinking Water) 
Regulations 2002 and the World Health Organisation’s 
(WHO) Guidelines for Drinking Water Quality 1984.

The National Medical Health and Research Council’s 
(NMHRC) Australian Drinking Water Guidelines (ADWG) 
1996 are also used to establish our microbiological, 
physical and chemical monitoring programs.

Western Water’s sixteen water quality zones are routinely 
tested at the source (raw water), throughout the 
treatment and distribution system and at specified 
customer taps for microbiological, radiological, biological,
physical and chemical parameters. 

The customer sites sampled vary each month from a pool 
of designated sites, which are selected by Department of 
Human Services (DHS) and provided to our contract 
laboratory. This way, independence of the sampling is 
guaranteed. In 2004/05, we plan on expanding our pool 
of customer sites to acquire a more diverse pool of 
results, which will provide Western Water with a better 
understanding of our water supply network. 

An independent National Association of Testing 
Authorities (NATA) accredited laboratory is contracted to 
perform all of routine and non-routine testing. NATA 
accreditation ensures that testing is conducted according
to strict guidelines using quality assurance and control 
systems and stringent hygiene practices. The data
supplied by the laboratory is used for all compliance
reporting.

The number of samples and frequency of testing varies
for each zone according to the size of the population
within the zone. The geographic locations of customer
sampling taps are chosen to ensure representative
samples are collected across the system. In total, the 
NATA laboratory conducted 11,000 tests across Western
Water’s region throughout the year: 8,200 microbiological
tests and 2,800 physical and chemical tests.

In addition to NATA reporting, Western Water conducts 
internal testing on various parameters to further extend
the monitoring of our water quality zones. 

New state legislation 
A new framework for drinking water quality has been
developed to overcome the current differences in drinking 
water standards across Victoria. The Safe Drinking Water 
Act 2003, which comes into operation on 1 July 2004, will 
deliver a consistent approach to the application of
recognized drinking water standards and the 
management of the associated risks. The proposed 
regulations are expected to introduce a higher frequency 
of sampling for a number of parameters and the 
introduction of new select parameters based on the 
disinfection method used by each of the systems. 

The legislation will require water suppliers to:

Prepare and implement plans to manage risks in 
relation to drinking water and designate regulated
(non-potable) water supplies 

Ensure that the drinking water they supply meets
quality standards specified by the proposed Safe
Drinking Water Regulations 2004

Disclose to the public information concerning the 
quality of drinking water 

Report routine water quality results monthly to DHS 

In addition, the law requires the reporting of known or 
suspected contamination of drinking water to DHS. 

Western Water has progressed considerably toward the 
delivery of the new framework, and it is anticipated that 
all aspects will be completed and implemented by June 
2005.
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LEGISLATION AND REGULATION continued

Compliance standards
Victoria’s drinking water quality is regulated by the Health
(Drinking Water) Regulations 2002.

For the purposes of monitoring the activities of regional
water businesses, these regulations are supported by a 
number of non-regulatory agreements including a Water 
Services Agreement (WSA) between the State 
Government’s Department of Sustainability and 
Environment (DSE) and each of the state’s fifteen
regional water businesses. The WSA ensures secure,
responsible and efficient water, sewerage and associated 
services are provided to our customers within the 
framework of the Water Act 1989.

The WSA outlines the health related water quality 
standards, based on the World Health Organisation’s 
‘Guidelines for Drinking Water Quality’ (1984), which 
have to be met by each regional Victorian water 
business.

During 2003/04, specified microbiological, physical and 
chemical performance monitoring was performed in 
accordance with our WSA. 

The WSA microbiological reporting requirement specifies
that zone compliance is achieved if there is zero E. coli
and zero Total Coliforms in 95% of all samples examined 
at customer taps throughout the twelve month reporting 
period.

Health related organic and inorganic testing was also
undertaken, as specified in the WSA, throughout each 
zone.

In addition, we set internal business plan targets for a 
number of parameters for each of our water quality zones 
above the WSA targets, and aim to achieve an improved
result on these each year.

From 2004/05, Western Water will be expected to comply 
with the Safe Dinking Water Act 2003 and the proposed 
Safe Drinking Water Regulations 2004, which supersede
the requirements of our WSA.
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All water quality zones complied with WSA and 
ADWG standards of zero E.coli and zero Total 
Coliforms in 95% of all water samples. 

TESTING THE WATER QUALITY 

Microbiological performance 
Microbiological testing is conducted to ensure that 
drinking water is free from microorganisms, which can 
cause disease. These tests measure the presence of 
E.coli bacteria and the total number of coliforms, which 
indicate possible contamination from sources such as 
human or animal waste. 

For the first time in Western Water’s history, all sixteen of 
our water quality zones complied with WSA and ADWG 
bacteriological standards of zero E.coli and zero Total 
Coliforms in 95% of all samples taken across the district. 
In addition, fifteen of the sixteen water quality zones met 
internal business plan targets, Melton being the 
exception.

In 2003/04, no incidents were declared, however routine 
samples detected low numbers of coliforms in seventeen
samples from a total of 1,029 samples, with all 
subsequent repeat sampling and analyses for Total 
Coliforms and E.coli being negative.

The drinking water to Sunbury, Bulla and Diggers Rest 
was supplied for the entire reporting period from the 
unfiltered Melbourne Water (Greenvale) system. The
Melbourne Water supply, from the same source, to 
Melton, Bacchus Marsh, Toolern Vale, Rockbank and
Long Forest commenced in February 2004 with the use 
of gravity supply while awaiting the Hillside Pump Station 
commissioning in May 2004. 

The bacteriological results for 2003/04 are considered
more than satisfactory, especially in consideration of our 
water conservation efforts. Minimal flushing and no air 
scouring was undertaken prior to commissioning two
major water supply projects; the Melbourne to 
Melton/Bacchus Marsh pipeline and the Marriages Basin 
Filtration Plant at Woodend.

Physical performance
As physical characteristics, such as appearance, taste 
and odour, can affect customer experiences with drinking 
water, Western Water monitors parameters such as pH, 
turbidity and colour in accordance with WHO 
requirements.

Chemical parameter testing also helps us to monitor the 
presence of man made and naturally occurring materials 
that may affect water treatment or the safety or 
aesthetics of the water supply. 

Turbidity
Myrniong
The Myrniong zone was supplied from an unfiltered 
source for the first quarter of 2003/04, and the turbidity of 
the water was above the guideline value for the one 
sample taken in that period. The water supplied from 
Pykes Creek Reservoir has a tendency to vary in quality,
affecting colour and turbidity, particularly at times of
heavy rainfall in the Pykes Creek catchment. 
Consequently, Western Water has been carting water 
from Bacchus Marsh since October 2003. An extensive 
consultation program in Myrniong is due to be conducted
in an effort to ascertain community expectations relative 
to water quality. 

Diggers Rest
Diggers Rest also recorded one turbidity value in excess
of the guideline, which was rationalised as a poor sample
point selection in association with the timing of the
sample. The sample was taken from a school just prior to 
the return of students from term holidays, which 
essentially meant that due to minimal water movement in 
the internal pipe work of the school, a non-representative
sample was taken.

The proposed Safe Dinking Water Regulations 2004 has 
adopted the ADWG value of 5 NTU for turbidity and 
nominated a sampling frequency of weekly in lieu of 
monthly as a surrogate for suspended matter, which may 
harbour viruses and bacteria from the disinfection
process.
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TESTING THE WATER QUALITY continued

pH
Bulla
When water is in contact with cement-lined pipes for an 
extended period of time, lime can leach from the pipes 
into the supply, subsequently increasing the water’s pH 
level. The ADWG state that values up to pH 9.2 are 
acceptable for water coming into contact with concrete
and cement lined infrastructure. 

Most of Bulla’s water pipes are cement-lined, which was 
the main cause of elevated pH levels in the town’s water 
during the year. Six exceedance events were recorded in 
Bulla for the months of July (pH 9.08), August (pH 9.46), 
October (pH 8.78), November (pH 8.87), December 2003 
(pH 8.95) and January 2004 (pH 8.88). Only one sample 
from Bulla was in excess of pH 9.20 and no further 
exceedances have been recorded since January 2004.

It is expected that the pH level in the Bulla system will 
significantly improve in 2004/05 after pipe liners are 
installed in suspect pipes or water is rerouted through the 
installation of new pipes. 

Mount Macedon, Sunbury and Woodend
In addition, one sample result for pH in each of Mount 
Macedon (pH 8.65), Sunbury (pH 8.82) and Woodend
(pH 8.62) was greater than the guideline value of pH 8.5. 
Investigations into each event did not reveal any process
anomalies.

Colour
The water supply to all zones for the 2003/04 period was 
compliant with the ADWG of less than 15 True Colour
Units (TCU).

Algae monitoring 
Western Water continued an algae monitoring program 
using a specialist laboratory to examine samples from all 
raw water storages throughout the system. The 
laboratory reports on all algal populations and identifies
species that are toxic or potentially toxic, taste & odour
issues causing algae and algae with the ability to
compromise filtration in any of our treatment processes.

Blue-green algae (cyanobacteria) and green algae have 
historically been detected in moderate to elevated levels 
throughout Western Water’s open storage reservoirs, 
posing operational interference, aesthetic issues and,
more importantly, potential toxicity issues. A combination
of sunlight and nutrients such as phosphorous and 
nitrogen have a tendency to develop algae blooms in 
storages during late summer and early spring.

During 2003/04, monitoring of our water storages
continued, however algal bloom results did not reach
reportable alert levels. Surface aerators controlled 
potential algae outbreaks at Kerrie, Rosslynne, Merrimu,
Glenfern, Reservoir C and Campaspe Reservoirs. 

In the event of an algal bloom developing, counter
measures are instigated early to avert a bloom. This is 
achieved by the specialist laboratory’s ability to predict a 
bloom by trending results from consecutive and historical
samples, ensuring intervention is applied well below
reportable levels.
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MICROBIOLOGICAL COMPLIANCE RESULTS 

Water quality zone Business Plan
Target

(Zero E.coli and
zero Coliforms in

samples
examined)

% samples
meeting

Business
Plan Target

Variation
from

Business
Plan Target

Business
Plan Target

met?

WSA Target 

(Zero E.coli
and zero

Coliforms in 
samples

examined)

WSA Target 
met?

Bacchus Marsh 98% 98.7% 0.7% 95%

Bulla 98% 100.0% 2.0% 95%

Diggers Rest 98% 99.1% 1.1% 95%

Gisborne 98% 100.0% 2.0% 95%

Lancefield 98% 98.1% 0.1% 95%

Long Forest 99% 100.0% 1.0% 95%

Macedon 98% 100.0% 2.0% 95%

Melton1 99% 98.2% -0.8% 95%

Mt Macedon 96% 99.0% 3.0% 95%

Myrniong 96% 99.1% 3.1% 95%

Riddells Creek 98% 100.0% 2.0% 95%

Rockbank 98% 100.0% 2.0% 95%

Romsey 98% 98.1% 0.1% 95%

Sunbury 98% 98.7% 0.7% 95%

Toolern Vale 99% 99.1% 0.1% 95%

Woodend 98% 99.1% 1.1% 95%
1 The inability to reach our business plan target in the Melton water quality zone was attributed to the commissioning of the Melbourne to Melton/Bacchus
Marsh water pipeline. A decision was made during the preparation of the commissioning plan, without compromising sanitation, to limit the volume of scour 
water and not to super-chlorinate the contents of the initial pipe flow for water conservation and taste and odour reasons. The result of this decision meant
that Coliforms were experienced due to the reversing of flows and dislodgement of small amounts of biofilm in a localised area of the Melton distribution
network.
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PHYSICAL COMPLIANCE RESULTS 

Turbidity
Samples < or = 5NTU

pH
Samples within 6.5 - 8.5 units

Colour
Samples < or = 15TCU

Water quality zone 
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Bacchus Marsh 100% 100.0% 0.0% 95% 100.0% 5.0% 95% 100.0% 5.0%

Bulla 95% 100.0% 5.0% 94% 50.0% -44.0%1 95% 100.0% 5.0%

Diggers Rest 95% 91.7% -3.3% 95% 100.0% 5.0% 95% 100.0% 5.0%

Gisborne 100% 100.0% 0.0% 100% 100.0% 0.0% 100% 100.0% 0.0%

Lancefield 50% 100.0% 50.0%2 95% 100.0% 5.0% 95% 100.0% 5.0%

Long Forest 100% 100.0% 0.0% 95% 100.0% 5.0% 95% 100.0% 5.0%

Macedon 100% 100.0% 0.0% 100% 91.7% -8.3% 100% 100.0% 0.0%

Melton 100% 100.0% 0.0% 95% 100.0% 5.0% 95% 100.0% 5.0%

Mt Macedon 100% 100.0% 0.0% 100% 100.0% 5.0% 100% 100.0% 0.0%

Myrniong 50% 75.0% 25.0%2 95% 100.0% 5.0% 50% 100.0% 50.0%3

Riddells Creek 100% 100.0% 0.0% 100% 100.0% 0.0% 100% 100.0% 0.0%

Rockbank 100% 100.0% 0.0% 95% 100.0% 5.0% 95% 100.0% 5.0%

Romsey 100% 100.0% 0.0% 95% 100.0% 5.0% 95% 100.0% 5.0%

Sunbury 95% 100.0% 5.0% 95% 91.7% -3.3% 95% 100.0% 5.0%

Toolern Vale 100% 100.0% 0.0% 95% 100.0% 5.0% 95% 100.0% 5.0%

Woodend 100% 100.0% 0.0% 95% 91.7% -3.3% 95% 100.0% 5.0%
1 The notable variation in pH for the year was Bulla, which yielded six results outside of the ADWG range. This has confirmed our resolve to reline, replace 
or re-route cement lined pipework in the township of Bulla. A budget has been made available in 2004/05 to commence works.
2 Positive exceptions to our turbidity business plan targets were recorded in Lancefield and Myrniong. Lancefield’s improved result is attributable to the
upgrade of the township’s water supply network completed this year and carefully managed bore water and surface water supplies. The better than
expected result for Myrniong was due to the carting of potable water to the township for almost nine months of the year.
3 The better than expected colour result for Myrniong was directly due to the carting of potable water to the township for most of the year.
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An internal taste and odour panel was initiated 
this year to develop a more informed 
understanding of water quality across all zones. 

IMPROVING THE WATER SUPPLY 

Upgrades of Woodend’s Marriages Basin Water Filtration
Plant and Lancefield’s water supply network were 
completed this year, and we created an internal panel of 
staff to assess the taste and odour of water across our 
region.

Major projects
Marriages Basin Water Filtration Plant upgrade 
A $3.5 million upgrade of the Marriages Basin Water
Filtration Plant, which supplies Woodend, was 
commissioned in March 2004. The upgrade included
construction of a modern treatment facility with greater 
capacity to cater for town growth, an improved water 
filtration process for superior water quality, a covered and 
lined clear water storage basin and concrete sludge
beds, replacing earthen sludge lagoons. 

Woodend’s water supply is now 100 percent filtered, 
improving the effectiveness of disinfection, reducing the 
risk of taste and odour issues and ensuring a more 
consistent quality of water supply for Woodend 
customers.

Lancefield network upgrade
The Lancefield water supply network upgrade included
the construction of two pipelines to connect the town’s
two groundwater bores to a central clear water storage 
tank, allowing the water to settle before distribution to 
customer taps. Previously, the unfiltered water supply 
was disinfected at each bore and distributed directly into 
the town’s reticulation system.

The water disinfection process was also converted from 
chlorination to chloramination, which has reduced the 
incidence of chlorine taste and odour issues and reduced 
colour variance resulting from high iron levels in the
water supply. 

Internal taste and odour panel 
An internal taste and odour panel was initiated at the
start of 2003/04, to develop a more informed 
understanding of water taste and odour perceptions 
across all water quality zones. Volunteer staff are 
presented with blind samples of drinking water taken 
from customer taps and assessed the smell and taste of 
each on a sliding scale. Four panel assessments were 
conducted for the year, with all zones tested twice. 

The first action to result from the panel assessments is 
the installation of booster chlorinator stations to stabilise 
residual chlorine levels across Gisborne, Macedon, 
Mount Macedon and Riddells Creek. These stations are 
scheduled for installation in 2004/05.

Mains cleaning 
The severe dry conditions have continued to reduce the 
amount of air scouring and flushing undertaken through 
the water supply system, in an effort to conserve water. 
These techniques were used only as necessary to
improve drinking water quality. 

Tank cleaning program 
To manage water quality risks, Western Water 
undertakes close monitoring and regular cleaning of 
storage tanks. The tanks are cleaned using scuba divers 
and vacuum equipment in order to eliminate draining the 
storage tanks, which would waste our most precious 
resource.

Inert sediment collected from water mains and tank 
cleaning programs is disposed of in accordance with
Environment Protection Authority (EPA) requirements, to 
minimise environmental impacts.
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Our Environmental Management System (EMS) will 
be audited for certification in September 2004. 

IMPROVING OUR SYSTEMS 

Western Water continues to strive for continual 
improvement in our water supply system through good 
management and monitoring systems.

Regulatory review 
A comprehensive review of the Safe Drinking Water Act 
2003 and the draft Safe Drinking Water Regulations 2004 
was undertaken to prepare for the new requirements.
This review precipitated the need for a new laboratory
contract for our NATA analyses and an upgrade of the 
Water Quality Database to a Water Information 
Management System (WIMS). 

The full implementation of WIMS will capture Western
Water’s strategic analytical data for raw water, treated
water, drinking water, groundwater, wastewater, recycled
water, regulated water, soil, biosolids and proprietary 
chemicals. The data is reported electronically from the 
NATA laboratory and uploaded automatically into the
system, which assesses each result against 
predetermined values. The system alerts staff in the
event of an exceedance being detected. This process 
ensures that the original analytical data is provided
directly from the laboratory and not tainted in any way,
and that staff are notified of anomalies at the earliest 
possible opportunity. Laboratory personnel reporting via 
email and telephone support WIMS. 

Risk management 
Western Water completed the development of a Drinking
Water Quality Management System (DWQMS) in
accordance with the regulatory framework proposed for 
legislation in 2004/05. The system has been developed 
to the stage of the preparation of Water Quality Manuals, 
HACCP plans and preliminary procedures to implement a 
risk management approach from catchment to tap.

HACCP is an internationally recognised food industry
standard based on risk prevention and management in 
food processing applications.  As water is typically 
defined as a food, the HACCP system of management is 
deployed to manage significant risks at key points in the 
harvesting, treatment and distribution of drinking water.

Risk assessments to complement the HACCP plans for 
two of our supply systems have been completed and
seven more are currently being prepared. These risk

assessments and HACCP plans are scheduled for
completion by March 2005, with implementation and 
internal independent auditing to be complete by May
2005 in preparation for a DHS audit in 2005/06. 

Integrated Management System 
The platform for the development of an Integrated 
Management System (IMS) has been established with 
accreditation in March 2004 of our Quality and 
Occupational Health and Safety Management Systems to 
ISO9001 and AS4801 respectively. Our Environmental 
Management System (EMS) will be audited for 
certification in September 2004. The IMS is designed to 
reduce risk and improve the management of knowledge 
across the business. The electronic system provides 
easy access to information and document control. 

Supervisory Control and Data Acquisition 
(SCADA) system
SCADA capability was introduced to our business in 
March 2004, allowing operators and engineers to monitor 
and control our key assets remotely. SCADA provides 
Western Water with accurate, timely information, allowing 
the business to make more informed decisions. It also 
provides immediate notification of faults and out of
specification operation and a history of plant 
performances and events, which allow for easy fault
finding and data to base continual improvement 
adjustments upon.

SCADA 2 also commenced during the year, adding more 
key sites to the system, along with several 
enhancements to make asset operations smarter and 
more efficient. 

Plant decommissioning
Decommissioning of the Bacchus Marsh Water Filtration
Plant commenced this year, as Melbourne Water 
supplies were introduced to the region, effectively
eliminating the need for the plant in times of peak 
demand. The plant is a potential high risk due to the
limited need for attendance at the site by Western Water 
staff. A consultant was commissioned during the year to 
prepare a report recommending the investigations
required to perform a site assessment and explore 
planning issues. The site may require minor rehabilitation
and asset removal prior to being available for future sale. 
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Customer research results confirm the need to 
maintain our focus on water taste, smell and 
cleanliness.

CUSTOMER SATISFACTION 

Western Water conducts an annual program of 
independent research to better understand customer
perceptions of our service. Customers are asked to rank 
our service in four categories; customer service, billing,
water supply, and communication.

In the water supply category, taste and cleanliness of the 
water supply was most critical to residential customers
during the year, whilst commercial customers felt that 
immediate repair of supply problems was most important.

Residential customers 
Residential customer satisfaction with Western Water’s 
water supply overall was 79%. Our performance has 

remained consistent or slightly improved on most factors, 
including the quality of work undertaken by maintenance 
crews, water pressure and taste of the water. The results 
indicate that we need to maintain focus on water taste, 
smell and overall cleanliness. 

Commercial customers
Commercial satisfaction with the water supply during the 
year was 79%, down from 80% last year. We recorded 
significant improvement in relation to notice of when the 
supply will be unavailable and the quality of work 
undertaken by maintenance teams, however, water 
cleanliness, taste and smell continued to fall below
expectation.

RESIDENTIAL SATISFACTION WITH WATER SUPPLY SERVICES

Importance Water supply factors 2004 (%) 2003 (%) Difference

1 Taste of the water 63 62 1%

2 Overall cleanliness of the water 76 75 1%

3 Speed of response when the water supply needs fixing 82 82 0%

4 Colour of the water 77 79 - 2%

5 Early notice of when water will be unavailable due to repairs 88 87 1%

6 Speed of maintenance teams in solving water supply problems 83 82 1%

7 Quality of work undertaken by maintenance teams 84 82 2%

8 Smell of the water 68 68 0%

9 The water supply is not interrupted 90 89 1%

10 The number of unplanned disruptions to the water supply 85 85 0%

Overall Performance 80 79 1%

16 WESTERN WATER Water Quality Report 2003–2004



CUSTOMER COMPLAINTS 

Under the requirements of our WSA, Western Water 
reports the number of water quality complaints per 1000 
properties to DSE. 

During 2003/04, Western Water adopted a benchmark of 
5.2 complaints per 1000 properties.  A total number of 85 
water quality complaints were received, a result of 1.85 
complaints per 1000 customers. 

As part of new regulatory requirements under the 
Essential Services Commission (ESC), this benchmark 
will be reviewed for 2004/05. 

If customers are not satisfied with a response or the way 
in which Western Water has handled a complaint, they 
have the right to refer a complaint or dispute to the 
Energy and Water Ombudsman of Victoria (EWOV). 
EWOV does not replace our own customer complaints 
process but provides customers with an avenue of 
appealing decisions or to further pursue complaints if 
they are not satisfied with the solution offered by Western 
Water.

2003/04 WATER QUALITY COMPLAINTS

Business Plan Target 2003/04 2002/03 Target Met? 

5.20 1.85 2.02
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Parameter E. coli  (Escherichia coli)
ADWG value Zero E.coli  organisms per 100 millilitres
Description

Zo
ne

Pr
im

ar
y s

ou
rc

e o
f s

up
pl

y

Sa
m

pl
es

 ex
am

in
ed

Sa
m

pl
es

 co
m

pl
ied

%
 sa

m
pl

es
 w

ith
 ze

ro
 

E.
co

li/1
00

m
L

%
 va

ria
nc

e t
o 

gu
id

eli
ne

Bacchus Marsh Merrimu Reservoir, Melbourne Water 77 76 98.7% -1.3%
Bulla Greenvale Reservoir (Melbourne Water) 53 53 100.0% 0.0%
Diggers Rest Greenvale Reservoir (Melbourne Water) 53 53 100.0% 0.0%
Gisborne Rosslynne Reservoir 65 65 100.0% 0.0%
Lancefield Groundwater Bores, Garden Hut Reservoir, Lancefield Service Basin 52 52 100.0% 0.0%
Long Forest Merrimu Reservoir, Melbourne Water 53 53 100.0% 0.0%
Macedon Rosslynne Reservoir 52 52 100.0% 0.0%
Melton Merrimu Reservoir, Melbourne Water 138 138 100.0% 0.0%
Mount Macedon Rosslynne Reservoir 52 52 100.0% 0.0%
Myrniong Pykes Creek Reservoir, Ballan supply & Bacchus Marsh supply 53 53 100.0% 0.0%
Riddells Creek Rosslynne Reservoir 53 53 100.0% 0.0%
Rockbank Merrimu Reservoir, Melbourne Water 53 53 100.0% 0.0%
Romsey Kerrie Reservoir 53 53 100.0% 0.0%
Sunbury Greenvale Reservoir (Melbourne Water) 114 114 100.0% 0.0%
Toolern Vale Merrimu Reservoir, Melbourne Water 53 53 100.0% 0.0%
Woodend Campaspe Reservoir, Reservoir C & Mt Macedon catchments 55 54 98.2% -1.8%

Parameter Coliforms
ADWG value Zero Coliform organisms per 100mL in 95% samples examined throughout the year
Description
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Bacchus Marsh Merrimu Reservoir, Melbourne Water 77 76 98.7% 3.7%
Bulla Greenvale Reservoir (Melbourne Water) 53 53 100.0% 5.0%
Diggers Rest Greenvale Reservoir (Melbourne Water) 53 52 98.1% 3.1%
Gisborne Rosslynne Reservoir 65 65 100.0% 5.0%
Lancefield Groundwater Bores, Garden Hut Reservoir, Lancefield Service Basin 52 50 96.2% 1.2%
Long Forest Merrimu Reservoir, Melbourne Water 53 53 100.0% 5.0%
Macedon Rosslynne Reservoir 52 52 100.0% 5.0%
Melton Merrimu Reservoir, Melbourne Water 138 133 96.4% 1.4%
Mount Macedon Rosslynne Reservoir 52 51 98.1% 3.1%
Myrniong Pykes Creek Reservoir, Ballan supply & Bacchus Marsh supply 53 52 98.1% 3.1%
Riddells Creek Rosslynne Reservoir 53 53 100.0% 5.0%
Rockbank Merrimu Reservoir, Melbourne Water 53 53 100.0% 5.0%
Romsey Kerrie Reservoir 53 51 96.2% 1.2%
Sunbury Greenvale Reservoir (Melbourne Water) 114 111 97.4% 2.4%
Toolern Vale Merrimu Reservoir, Melbourne Water 53 52 98.1% 3.1%
Woodend Campaspe Reservoir, Reservoir C & Mt Macedon catchments 55 55 100.0% 5.0%

2003/04

MICROBIOLOGICAL PARAMETERS

E.coli  is abundant in human and animal faeces. Sewage, treated effluents and all natural waters and soils are subject to faecal contamination. The presence of 
E.coli  indicates a failure in the water treatment process, contamination of a water storage facility or possible in-system contamination. No sample of drinking 
water should contain any E.coli organisms. If E.coli is detected in a treated water sample, remedial action is immediately undertaken.

2003/04

Coliform organisms are a suitable microbial indicator of drinking water quality, although its presence does not necessarily mean that the quality of drinking water
is unsafe. Coliforms can be found in both faeces and the environment and in drinking water with relatively high concentrations of nutrients.  The coliform test 
can be an indicator of water treatment efficiency, post treatment contamination or excessive nutrients in treated waters.
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Parameter Turbidity
ADWG value < 5 NTU (Nephelometric Turbidity Units) for appearance.
Description
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Bacchus Marsh Merrimu Reservoir, Melbourne Water 12 12 <0.1 0.19 1.2 100.0%
Bulla Greenvale Reservoir (Melbourne Water) 12 12 <0.1 0.94 2.7 100.0%
Diggers Rest Greenvale Reservoir (Melbourne Water) 12 11 <0.1 1.63 7 91.7%
Gisborne Rosslynne Reservoir 12 12 <0.1 0.13 0.4 100.0%
Lancefield Groundwater Bores, Garden Hut Reservoir, Lancefield Service Basin 12 12 <0.1 0.50 1.9 100.0%
Long Forest Merrimu Reservoir, Melbourne Water 12 12 <0.1 0.13 0.6 100.0%
Macedon Rosslynne Reservoir 12 12 <0.1 0.19 1.5 100.0%
Melton Merrimu Reservoir, Melbourne Water 12 12 <0.1 0.36 1.1 100.0%
Mount Macedon Rosslynne Reservoir 12 12 <0.1 0.02 0.1 100.0%
Myrniong Pykes Creek Reservoir, Ballan supply & Bacchus Marsh supply 4 3 <0.1 1.87 5.3 75.0%
Riddells Creek Rosslynne Reservoir 12 12 <0.1 0.20 0.8 100.0%
Rockbank Merrimu Reservoir, Melbourne Water 12 12 <0.1 0.37 1.1 100.0%
Romsey Kerrie Reservoir 12 12 <0.1 0.02 0.1 100.0%
Sunbury Greenvale Reservoir (Melbourne Water) 12 12 <0.1 0.77 1.6 100.0%
Toolern Vale Merrimu Reservoir, Melbourne Water 12 12 <0.1 0.16 1.2 100.0%
Woodend Campaspe Reservoir, Reservoir C & Mt Macedon catchments 12 12 <0.1 0.04 0.4 100.0%

Parameter pH
ADWG value 6.5 - 8.5 (pH Units)
Description
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Bacchus Marsh Merrimu Reservoir, Melbourne Water 12 12 7.08 7.77 8.13 100.0%
Bulla Greenvale Reservoir (Melbourne Water) 12 6 7.26 8.49 9.46 50.0%
Diggers Rest Greenvale Reservoir (Melbourne Water) 12 12 6.79 7.57 7.94 100.0%
Gisborne Rosslynne Reservoir 12 12 6.86 7.49 7.81 100.0%
Lancefield Groundwater Bores, Garden Hut Reservoir, Lancefield Service Basin 12 12 7.66 7.98 8.15 100.0%
Long Forest Merrimu Reservoir, Melbourne Water 12 12 7.38 7.99 8.50 100.0%
Macedon Rosslynne Reservoir 12 12 7.51 7.96 8.48 100.0%
Melton Merrimu Reservoir, Melbourne Water 12 12 7.15 7.50 7.82 100.0%
Mount Macedon Rosslynne Reservoir 12 11 7.70 8.16 8.65 91.7%
Myrniong Pykes Creek Reservoir, Ballan supply & Bacchus Marsh supply 12 12 7.04 7.85 8.32 100.0%
Riddells Creek Rosslynne Reservoir 12 12 7.19 7.87 8.38 100.0%
Rockbank Merrimu Reservoir, Melbourne Water 12 12 7.23 7.71 7.96 100.0%
Romsey Kerrie Reservoir 12 12 7.61 8.04 8.51 100.0%
Sunbury Greenvale Reservoir (Melbourne Water) 12 11 6.56 7.57 8.82 91.7%
Toolern Vale Merrimu Reservoir, Melbourne Water 12 12 7.650 7.868 8.460 100.0%
Woodend Campaspe Reservoir, Reservoir C & Mt Macedon catchments 12 11 7.360 7.647 8.620 91.7%

2003/04

PHYSICAL PARAMETERS

2003/04

The turbidity of water is caused by suspended material from soil erosion such as sands, silts and clays; organic particles from decomposition of plants and animal 
debris; and on rare occasion, from fibrous particles such as asbestos.  Levels greater than 1 NTU may shield some microorganisms from disinfection therefore turbidity 
levels of less than 1 NTU are desirable for effective disinfection.

pH is an indicator of the alkalinity or acidity of the water.  For aesthetic and operational reasons, pH is maintained between 6.5 and 8.5 units. Although pH usually has 
no direct impact on consumers, it is one of the most important operational water quality parameters. 

 20 WESTERN WATER Water Quality Report 2003-2004



Parameter Electrical Conductivity
ADWG value No guideline value.
Description
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Bacchus Marsh Merrimu Reservoir, Melbourne Water 12 12 192 547 842 100%
Bulla Greenvale Reservoir (Melbourne Water) 12 12 70 128 720 100%
Diggers Rest Greenvale Reservoir (Melbourne Water) 12 12 60 67 72 100%
Gisborne Rosslynne Reservoir 12 12 497 610 700 100%
Lancefield Groundwater Bores, Garden Hut Reservoir, Lancefield Service Basin 12 12 498 645 780 100%
Long Forest Merrimu Reservoir, Melbourne Water 12 12 97 538 748 100%
Macedon Rosslynne Reservoir 12 12 514 623 693 100%
Melton Merrimu Reservoir, Melbourne Water 12 12 62 378 620 100%
Mount Macedon Rosslynne Reservoir 12 12 513 636 712 100%
Myrniong Pykes Creek Reservoir, Ballan supply & Bacchus Marsh supply 4 4 616 538 755 100%
Riddells Creek Rosslynne Reservoir 12 12 496 588 753 100%
Rockbank Merrimu Reservoir, Melbourne Water 12 12 68 371 626 100%
Romsey Kerrie Reservoir 12 12 158 243 385 100%
Sunbury Greenvale Reservoir (Melbourne Water) 12 12 59 69 87 100%
Toolern Vale Merrimu Reservoir, Melbourne Water 12 12 460 634 869 100%
Woodend Campaspe Reservoir, Reservoir C & Mt Macedon catchments 12 12 191 279 383 100%

Parameter Hardness (as Calcium Carbonate)
ADWG value 500 mg/L as CaCO3 (milligrams per litre)
Description
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Bacchus Marsh Merrimu Reservoir, Melbourne Water 4 4 71 114 199 100%
Bulla Greenvale Reservoir (Melbourne Water) 4 4 20 21 23 100%
Diggers Rest Greenvale Reservoir (Melbourne Water) 4 4 12 16 18 100%
Gisborne Rosslynne Reservoir 4 4 140 171 199 100%
Lancefield Groundwater Bores, Garden Hut Reservoir, Lancefield Service Basin 4 4 90 145 222 100%
Long Forest Merrimu Reservoir, Melbourne Water 4 4 163 145 226 100%
Macedon Rosslynne Reservoir 4 4 107 157 224 100%
Melton Merrimu Reservoir, Melbourne Water 4 4 17 90 166 100%
Mount Macedon Rosslynne Reservoir 4 4 106 163 229 100%
Myrniong Pykes Creek Reservoir, Ballan supply & Bacchus Marsh supply 4 4 79 117 188 100%
Riddells Creek Rosslynne Reservoir 4 4 147 150 207 100%
Rockbank Merrimu Reservoir, Melbourne Water 4 4 18 92 167 100%
Romsey Kerrie Reservoir 4 4 12 25 33 100%
Sunbury Greenvale Reservoir (Melbourne Water) 4 4 16 17 18 100%
Toolern Vale Merrimu Reservoir, Melbourne Water 4 4 164 183 219 100%
Woodend Campaspe Reservoir, Reservoir C & Mt Macedon catchments 4 4 12 35 55 100%

2003/04

PHYSICAL PARAMETERS

2003/04

Electrical conductivity is a physical property of water and measures the presence of dissolved mineral salts. There is no guideline value for electrical conductivity 
although drinking water quality levels up to 1,000 microsiemens per centimetre (uS/cm) are acceptable.

Hardness is caused by calcium and magnesium ions and is unique to the water source. Hardness in water above 200 mg/L may cause scale deposition of calcium 
carbonate in the distribution system and form 'scum'.  Soft waters less than 100 mg/L may be more corrosive to water pipes. Severe scaling problems may be 
caused at levels greater than 500 mg/L. Hardness within the range of 60-200 mg/L is of good quality water.
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Parameter Alkalinity
ADWG value No Guideline Value. Measured as mg/L (milligrams per litre). 
Description
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Bacchus Marsh Merrimu Reservoir, Melbourne Water 4 77 102 115
Bulla Greenvale Reservoir (Melbourne Water) 4 14 18 26
Diggers Rest Greenvale Reservoir (Melbourne Water) 4 13 15 17
Gisborne Rosslynne Reservoir 4 49 53 59
Lancefield Groundwater Bores, Garden Hut Reservoir, Lancefield Service Basin 4 137 166.5 197
Long Forest Merrimu Reservoir, Melbourne Water 4 75 82 120
Macedon Rosslynne Reservoir 4 49 56.7 67
Melton Merrimu Reservoir, Melbourne Water 4 12 56.0 124
Mount Macedon Rosslynne Reservoir 4 52 58 67
Myrniong Pykes Creek Reservoir, Ballan supply & Bacchus Marsh supply 4 84 103.3 116
Riddells Creek Rosslynne Reservoir 4 53 52 68
Rockbank Merrimu Reservoir, Melbourne Water 4 11 57.3 127
Romsey Kerrie Reservoir 4 26 42 77
Sunbury Greenvale Reservoir (Melbourne Water) 4 12 13 17
Toolern Vale Merrimu Reservoir, Melbourne Water 4 90 117 138
Woodend Campaspe Reservoir, Reservoir C & Mt Macedon catchments 4 28 35.7 41

INORGANIC CHEMICALS

Parameter Aluminium
ADWG value 0.2 mg/L (milligrams per litre)
Description
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Bacchus Marsh Merrimu Reservoir and Melbourne Water 12 12 <0.01 0.004 0.03 100%
Bulla Greenvale Reservoir (Melbourne Water) 12 12 <0.01 0.008 0.05 100%
Diggers Rest Greenvale Reservoir (Melbourne Water) 12 12 <0.01 0.031 0.20 100%
Gisborne Rosslynne Reservoir 12 12 <0.01 0.023 0.13 100%
Lancefield Groundwater Bores, Garden Hut Reservoir, Lancefield Service Basin 4 4 <0.01 0.001 0.01 100%
Long Forest Merrimu Reservoir and Melbourne Water 12 12 <0.01 0.007 0.08 100%
Macedon Rosslynne Reservoir 12 12 <0.01 0.027 0.17 100%
Melton Merrimu Reservoir and Melbourne Water 12 12 <0.01 0.008 0.06 100%
Mount Macedon Rosslynne Reservoir 12 12 <0.01 0.019 0.12 100%
Myrniong Pykes Creek Reservoir, Ballan supply & Bacchus Marsh supply 4 4 <0.01 0.013 0.03 100%
Riddells Creek Rosslynne Reservoir 12 12 <0.01 0.014 0.11 100%
Rockbank Merrimu Reservoir and Melbourne Water 12 12 <0.01 0.013 0.07 100%
Romsey Kerrie Reservoir 4 4 <0.01 0.002 0.01 100%
Sunbury Greenvale Reservoir (Melbourne Water) 12 12 <0.01 0.010 0.04 100%
Toolern Vale Merrimu Reservoir and Melbourne Water 12 12 <0.01 0.004 0.05 100%
Woodend Campaspe Reservoir, Reservoir C & Mt Macedon catchments 12 12 0.01 0.002 0.01 100%

2003/04

PHYSICAL PARAMETERS

Alkalinity is the measure of calcium carbonate salts in the water supply. Typical source waters of low alkalinity in the region cause a general rise in pH, 
particularly if leaching from cement lined pipes occur. Alkalinity is controlled by the addition of lime and carbon dioxide within the treatment process of 
drinking water.

2003/04

Aluminium can occur in water through natural leaching of soils and through the addition of alum within the water filtration process.  Aluminium concentrations in excess of 0.2 mg/L 
leads to the deposition of aluminium hydroxide floc in the distribution system and enhances discolouration of water by iron.
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Parameter Ammonia
ADWG value 0.5 mg/L (milligrams per litre) for aesthetics
Description
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Bacchus Marsh Merrimu Reservoir and Melbourne Water 2 2 <0.01 0.17 0.33 100%
Bulla Greenvale Reservoir (Melbourne Water) 2 2 0.02 0.11 0.19 100%
Diggers Rest Greenvale Reservoir (Melbourne Water) 2 2 <0.01 0.18 0.22 100%
Gisborne Rosslynne Reservoir 2 1 0.11 0.37 0.63 50%
Lancefield Groundwater Bores, Garden Hut Reservoir, Lancefield Service Basin 2 2 <0.01 <0.01 <0.01 100%
Long Forest Merrimu Reservoir and Melbourne Water 2 2 <0.01 0.18 0.36 100%
Macedon Rosslynne Reservoir 2 2 0.29 0.31 0.33 100%
Melton Merrimu Reservoir and Melbourne Water 2 2 <0.01 0.19 0.38 100%
Mount Macedon Rosslynne Reservoir 2 2 0.09 0.20 0.31 100%
Myrniong Pykes Creek Reservoir, Ballan supply & Bacchus Marsh supply 2 2 <0.01 0.16 0.31 100%
Riddells Creek Rosslynne Reservoir 2 2 <0.01 <0.01 <0.01 100%
Rockbank Merrimu Reservoir and Melbourne Water 2 2 <0.01 0.38 0.38 100%
Romsey Kerrie Reservoir 2 2 0.07 0.14 0.21 100%
Sunbury Greenvale Reservoir (Melbourne Water) 2 2 0.04 0.13 0.21 100%
Toolern Vale Merrimu Reservoir and Melbourne Water 2 2 <0.01 0.17 0.34 100%
Woodend Campaspe Reservoir, Reservoir C & Mt Macedon catchments 2 1 0.30 0.46 0.61 50%

Parameter Arsenic
ADWG value 0.007mg/L (milligrams per litre)
Description
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Gisborne Rosslynne Reservoir, Pierce Reservoir 4 4 <0.001 0.001 100%
Lancefield Groundwater Bores, Lancefield Basin, Garden Hut Reservoir 7 7 <0.001 0.001 100%
Long Forest Merrimu Reservoir 1 1 <0.01 <0.01 100%

Melton Merrimu Reservoir, Merrimu Water Filtration Plant, Djerriwarrh Reservoir 5 5 0.0011 <0.01 100%

Mount Macedon Orde Hill Reservoir, McDonalds Reservoir, Willimigongon Reservoir 6 6 <0.001 0.0013 100%
Myrniong Pykes Creek Reservoir 2 2 0.001 0.003 100%
Riddells Creek Wright Reservoir 2 2 0.0028 <0.001 100%
Romsey Kerrie Reservoir, Glenfern Service Basin 4 4 <0.001 0.0012 100%
Woodend Campaspe Reservoir & Reservoir C 3 3 <0.001 <0.002 100%

2003/04

INORGANIC CHEMICALS

2003/04

Ammonia is added as part of the disinfection mechanism in chloraminated supplies.  Ammonia is not of immediate health relevance and no health based guideline has 
been proposed, however ammonia levels of 0.5 mg/L can indicate microbial activity and high levels may corrode pipes. Levels greater than 1.5 mg/L may give rise to 
odour and taste issues and may compromise the effectiveness of disinfection.

Arsenic originates from natural sources as well as mining, industrial and agricultural wastes. Within Australia, only very low levels have been detected.
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Parameter Cadmium
ADWG value 0.002 mg/L (milligrams per litre)
Description
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Bacchus Marsh Merrimu Reservoir and Melbourne Water 2 2 <0.0001 <0.0001 <0.0001 100%
Bulla Greenvale Reservoir (Melbourne Water) 2 2 <0.0001 <0.0001 <0.0001 100%
Diggers Rest Greenvale Reservoir (Melbourne Water) 2 2 <0.0001 <0.0001 <0.0001 100%
Gisborne Rosslynne Reservoir 2 2 <0.0001 0.0001 0.0001 100%

Lancefield Groundwater Bores, Garden Hut Reservoir, Lancefield Service Basin 2 1 0.0001 0.0062 0.0123 50%

Long Forest Merrimu Reservoir and Melbourne Water 2 2 <0.0001 0.0001 0.0001 100%
Macedon Rosslynne Reservoir 2 2 <0.0001 0.0005 0.0010 100%
Melton Rosslynne Reservoir 2 2 <0.0001 <0.001 0.0001 100%
Mount Macedon Merrimu Reservoir and Melbourne Water 2 2 <0.0001 <0.0001 <0.0001 100%
Myrniong Pykes Creek Reservoir, Ballan supply & Bacchus Marsh supply 2 2 <0.0001 0.0001 0.0001 100%
Riddells Creek Rosslynne Reservoir 2 2 <0.0001 0.0001 0.0001 100%
Rockbank Merrimu Reservoir and Melbourne Water 2 2 <0.0001 0.0002 0.0003 100%
Romsey Kerrie Reservoir 2 2 0.0001 0.0001 0.0001 100%
Sunbury Greenvale Reservoir (Melbourne Water) 2 2 <0.0001 <0.0001 <0.0001 100%
Toolern Vale Merrimu Reservoir and Melbourne Water 2 2 0.0001 0.0002 0.0003 100%
Woodend Campaspe Reservoir, Reservoir C & Mt Macedon catchments 2 2 <0.0001 <0.0001 <0.0001 100%

Parameter Calcium
ADWG value 100-300 mg/L (milligrams per litre) for taste
Description
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Bacchus Marsh Merrimu Reservoir and Melbourne Water 2 19 21
Bulla Greenvale Reservoir (Melbourne Water) 2 6 8
Diggers Rest Greenvale Reservoir (Melbourne Water) 2 4 5
Gisborne Rosslynne Reservoir 2 32 39

Lancefield Groundwater Bores, Garden Hut Reservoir, Lancefield Service Basin 2 24 25

Long Forest Merrimu Reservoir and Melbourne Water 2 23 25
Macedon Rosslynne Reservoir 2 39 44
Melton Merrimu Reservoir and Melbourne Water 2 3 22
Mount Macedon Rosslynne Reservoir 2 39 45
Myrniong Pykes Creek Reservoir, Ballan supply & Bacchus Marsh supply 2 24 28
Riddells Creek Rosslynne Reservoir 2 35 45
Rockbank Merrimu Reservoir and Melbourne Water 2 4 23
Romsey Kerrie Reservoir 2 5 11
Sunbury Greenvale Reservoir (Melbourne Water) 2 4 5
Toolern Vale Merrimu Reservoir and Melbourne Water 2 19 25
Woodend Campaspe Reservoir, Reservoir C & Mt Macedon catchments 2 6 13

2003/04

INORGANIC CHEMICALS

2003/04

Cadmium in the water indicates the presence of contamination from industrial or agricultural waste, or from impurities in the zinc of galvanised pipes and fittings, 
solders and brasses. The risk of cadmium contamination in the water supply is low.

The presence of calcium in drinking water affects taste. The taste threshold range for calcium ion present in water is 
100-300 mg/L. 

 24 WESTERN WATER Water Quality Report 2003-2004



Parameter Chromium
ADWG value 0.05 mg/L (milligrams per litre)
Description
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Bacchus Marsh Merrimu Reservoir and Melbourne Water 2 2 <0.001 <0.001 <0.001 100%
Bulla Greenvale Reservoir (Melbourne Water) 2 2 <0.001 0.001 0.002 100%
Diggers Rest Greenvale Reservoir (Melbourne Water) 2 2 <0.001 0.001 0.001 100%
Gisborne Rosslynne Reservoir 2 2 <0.001 0.001 0.001 100%
Lancefield Groundwater Bores, Garden Hut Reservoir, Lancefield Service Basin 2 2 <0.001 <0.001 <0.001 100%
Long Forest Merrimu Reservoir and Melbourne Water 2 2 <0.001 <0.001 <0.001 100%
Macedon Rosslynne Reservoir 2 2 <0.001 <0.001 <0.001 100%
Melton Merrimu Reservoir and Melbourne Water 2 2 <0.001 <0.001 <0.001 100%
Mount Macedon Rosslynne Reservoir 2 2 <0.001 <0.001 <0.001 100%
Myrniong Pykes Creek Reservoir, Ballan supply & Bacchus Marsh supply 2 2 <0.001 0.001 0.001 100%
Riddells Creek Rosslynne Reservoir 2 2 <0.001 0.001 0.001 100%
Rockbank Merrimu Reservoir and Melbourne Water 2 2 <0.001 <0.001 <0.001 100%
Romsey Kerrie Reservoir 2 2 <0.001 <0.001 <0.001 100%
Sunbury Greenvale Reservoir (Melbourne Water) 2 2 <0.001 0.001 0.001 100%
Toolern Vale Merrimu Reservoir and Melbourne Water 2 2 <0.001 <0.001 <0.001 100%
Woodend Campaspe Reservoir, Reservoir C & Mt Macedon catchments 2 2 <0.001 <0.001 <0.001 100%

Parameter Copper
ADWG value 1.0 mg/L (milligrams per litre)
Description
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Bacchus Marsh Merrimu Reservoir and Melbourne Water 2 2 0.002 0.002 0.002 100%
Bulla Greenvale Reservoir (Melbourne Water) 2 2 0.001 0.002 0.003 100%
Diggers Rest Greenvale Reservoir (Melbourne Water) 2 2 0.007 0.096 0.185 100%
Gisborne Rosslynne Reservoir 2 2 0.002 0.004 0.006 100%
Lancefield Groundwater Bores, Garden Hut Reservoir, Lancefield Service Basin 2 2 0.007 0.011 0.015 100%
Long Forest Merrimu Reservoir and Melbourne Water 2 2 0.003 0.046 0.089 100%
Macedon Rosslynne Reservoir 2 2 0.007 0.010 0.013 100%
Melton Merrimu Reservoir and Melbourne Water 2 2 0.005 0.005 0.005 100%
Mount Macedon Rosslynne Reservoir 2 2 0.007 0.007 0.007 100%
Myrniong Pykes Creek Reservoir, Ballan supply & Bacchus Marsh supply 2 2 0.014 0.017 0.019 100%
Riddells Creek Rosslynne Reservoir 2 2 0.003 0.007 0.010 100%
Rockbank Merrimu Reservoir and Melbourne Water 2 2 0.003 0.005 0.006 100%
Romsey Kerrie Reservoir 2 2 0.005 0.006 0.007 100%
Sunbury Greenvale Reservoir (Melbourne Water) 2 2 0.004 0.004 0.004 100%
Toolern Vale Merrimu Reservoir and Melbourne Water 2 2 0.006 0.007 0.007 100%
Woodend Campaspe Reservoir, Reservoir C & Mt Macedon catchments 2 2 <0.001 0.001 0.002 100%

2003/04

INORGANIC CHEMICALS

2003/04

Chromium is derived from industrial and agricultural contamination of raw water or corrosion of materials in water distribution systems and plumbing.  The risk of 
chromium contamination is low and all results complied with the guideline value of 0.05 mg/L

Copper in water is primarily due to the corrosion of pipes and fittings by soft water with low pH.  The presence of copper in high concentrations may cause a blue-green 
colour in water.  Copper concentrations greater than 1 mg/L may stain fittings and levels greater than 2 mg/L can cause illness.
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Parameter Cyanide
ADWG value 0.08 mg/L (milligrams per litre)
Description
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Bacchus Marsh Merrimu Reservoir and Melbourne Water 2 2 <0.005 0.010 0.020 100%
Bulla Greenvale Reservoir (Melbourne Water) 2 2 <0.005 0.005 0.010 100%
Diggers Rest Greenvale Reservoir (Melbourne Water) 2 2 <0.005 0.003 0.005 100%
Gisborne Rosslynne Reservoir 2 2 <0.005 0.005 0.010 100%
Lancefield Groundwater Bores, Garden Hut Reservoir, Lancefield Service Basin 2 2 <0.005 <0.005 <0.005 100%
Long Forest Merrimu Reservoir and Melbourne Water 2 2 <0.005 0.005 0.010 100%
Macedon Rosslynne Reservoir 2 2 <0.005 0.003 0.005 100%
Melton Rosslynne Reservoir 2 2 <0.005 0.005 0.010 100%
Mount Macedon Merrimu Reservoir and Melbourne Water 2 2 <0.005 0.005 0.010 100%
Myrniong Pykes Creek Reservoir, Ballan supply & Bacchus Marsh supply 2 2 <0.005 0.008 0.015 100%
Riddells Creek Rosslynne Reservoir 2 2 <0.005 0.008 0.015 100%
Rockbank Merrimu Reservoir and Melbourne Water 2 2 <0.005 0.005 0.010 100%
Romsey Kerrie Reservoir 2 2 <0.005 <0.005 <0.005 100%
Sunbury Greenvale Reservoir (Melbourne Water) 2 2 <0.005 0.005 0.010 100%
Toolern Vale Merrimu Reservoir and Melbourne Water 2 2 <0.005 0.005 0.010 100%
Woodend Campaspe Reservoir, Reservoir C & Mt Macedon catchments 2 2 <0.005 0.005 0.010 100%

Parameter Iron (total)
ADWG value 0.3 mg/L (milligrams per litre)
Description
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Bacchus Marsh Merrimu Reservoir, Melbourne Water 4 4 <0.01 0.003 0.01 100%
Bulla Greenvale Reservoir (Melbourne Water) 4 4 0.03 0.07 0.15 100%
Diggers Rest Greenvale Reservoir (Melbourne Water) 4 4 0.03 0.09 0.20 100%
Gisborne Rosslynne Reservoir 4 4 <0.01 <0.01 0.01 100%
Lancefield Groundwater Bores, Garden Hut Reservoir, Lancefield Service Basin 4 4 0.06 0.17 0.28 100%
Long Forest Merrimu Reservoir, Melbourne Water 4 4 <0.01 0.01 0.03 100%
Macedon Rosslynne Reservoir 4 4 <0.01 0.04 0.11 100%
Melton Merrimu Reservoir, Melbourne Water 4 4 <0.01 0.02 0.06 100%
Mount Macedon Rosslynne Reservoir 4 4 <0.01 0.01 0.02 100%
Myrniong Pykes Creek Reservoir, Ballan supply & Bacchus Marsh supply 4 4 <0.01 0.05 0.15 100%
Riddells Creek Rosslynne Reservoir 4 4 <0.01 0.06 0.11 100%
Rockbank Merrimu Reservoir, Melbourne Water 4 4 <0.01 0.01 0.03 100%
Romsey Kerrie Reservoir 4 4 <0.01 <0.01 <0.01 100%
Sunbury Greenvale Reservoir (Melbourne Water) 4 4 0.03 0.03 0.03 100%
Toolern Vale Merrimu Reservoir, Melbourne Water 4 4 <0.01 <0.01 <0.01 100%
Woodend Campaspe Reservoir, Reservoir C & Mt Macedon catchments 4 4 <0.01 <0.01 <0.01 100%

2003/04

INORGANIC CHEMICALS

2003/04

Cyanide is derived from industrial wastes, some plants and bacteria and can be present in water due to the contamination of water sources.  The risk of cyanide 
contamination in the area is low and all results complied with the guideline value.

Iron can be detected through the taste of water at levels exceeding 0.3 mg/L. Iron occurs naturally in water at levels usually less than 1 mg/L and at levels up to 100 
mg/L in oxygen-depleted groundwater. High concentrations of iron in water can cause staining in laundry and fittings. Iron bacteria may cause blockages, corrosion 
and taste and odour issues in drinking water.
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Parameter Fluoride
ADWG value 1.5 mg/L (milligrams per litre)
Description
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Fluoridated zones
Bacchus Marsh Merrimu Reservoir, Melbourne Water 20 20 0.60 0.88 1.1 100%
Bulla Greenvale Reservoir (Melbourne Water) 2 2 0.9 1.00 1.1 100%
Diggers Rest Greenvale Reservoir (Melbourne Water) 2 2 1 1.05 1.1 100%
Long Forest Merrimu Reservoir, Melbourne Water 17 17 0.1 0.87 1.1 100%
Melton Merrimu Reservoir, Melbourne Water 28 28 0.6 1 1.1 100%
Rockbank Merrimu Reservoir, Melbourne Water 19 19 0.6 0.93 1 100%
Sunbury Greenvale Reservoir (Melbourne Water) 2 2 0.9 1.05 1.2 100%
Toolern Vale Merrimu Reservoir, Melbourne Water 17 17 <0.1 0.73 1 100%
Unfluoridated zones
Gisborne* Rosslynne Reservoir 2 2 <0.1 <0.1 <0.1 100%
Lancefield Groundwater Bores and Garden Hut Reservoir 2 2 0.2 0.2 0.2 100%
Macedon* Rosslynne Reservoir 2 2 <0.1 <0.1 <0.1 100%
Mount Macedon* Rosslynne Reservoir 1 1 <0.1 <0.1 <0.1 100%
Myrniong^ Pykes Creek Reservoir, Ballan supply & Bacchus Marsh supply 2 2 0.7 0.85 1.0 100%
Riddells Creek* Rosslynne Reservoir 2 2 <0.1 <0.1 <0.1 100%
Romsey Kerrie Reservoir 2 2 <0.1 <0.1 <0.1 100%
Woodend Campaspe Reservoir, Reservoir C & Mt Macedon catchments 1 1 <0.1 <0.1 <0.1 100%
* Began receiving fluoridated water in May 2004, change not reflected in sampling results.
^ Town receiving fluoridated water sporadically since September 2003 from Bacchus Marsh carted supply.

Parameter Lead
ADWG value 0.01 mg/L (milligrams per litre)
Description

Zo
ne

Pr
im

ar
y s

ou
rc

e o
f s

up
pl

y

Sa
m

pl
es

 ta
ke

n

Sa
m

pl
es

 co
m

pl
ied

Mi
ni

m
um

 m
g/

L

Av
er

ag
e m

g/
L

Ma
xim

um
 m

g/
L

%
 sa

m
pl

es
 le

ss
 th

an
 o

r e
qu

al 
to

 
0.0

1 m
g/

L

Bacchus Marsh Merrimu Reservoir and Melbourne Water 2 2 <0.001 <0.001 <0.005 100%
Bulla Greenvale Reservoir (Melbourne Water) 2 2 <0.001 <0.001 <0.001 100%
Diggers Rest Greenvale Reservoir (Melbourne Water) 2 2 <0.001 0.001 0.001 100%
Gisborne Rosslynne Reservoir 2 2 <0.001 <0.001 <0.001 100%
Lancefield Groundwater Bores, Garden Hut Reservoir, Lancefield Service Basin 2 2 <0.001 0.001 0.001 100%
Long Forest Merrimu Reservoir and Melbourne Water 2 2 <0.001 <0.001 <0.001 100%
Macedon Rosslynne Reservoir 2 2 <0.001 <0.001 <0.001 100%
Melton Rosslynne Reservoir 2 2 <0.001 <0.001 <0.001 100%
Mount Macedon Merrimu Reservoir and Melbourne Water 2 2 <0.001 <0.001 <0.001 100%
Myrniong Pykes Creek Reservoir, Ballan supply & Bacchus Marsh supply 2 1 <0.001 0.014 0.028 50%
Riddells Creek Rosslynne Reservoir 2 2 <0.001 <0.001 <0.001 100%
Rockbank Merrimu Reservoir and Melbourne Water 2 2 <0.001 <0.001 <0.001 100%
Romsey Kerrie Reservoir 2 2 <0.001 <0.001 <0.001 100%
Sunbury Greenvale Reservoir (Melbourne Water) 2 2 <0.001 <0.001 <0.001 100%
Toolern Vale Merrimu Reservoir and Melbourne Water 2 2 <0.001 <0.001 <0.001 100%
Woodend Campaspe Reservoir, Reservoir C & Mt Macedon catchments 2 2 <0.001 <0.001 <0.001 100%

2003/04

INORGANIC CHEMICALS

2003/04

Fluoride is added to the water supply, in accordance with Department of Human Services Health (Fluoridation) Act 1973, to an average concentration of 1 mg/L to 
help prevent tooth decay within the wider population.  Fluoride may also occur naturally in some waters from fluoride-containing rocks.

Lead occurs in water from its dissolution from natural sources or from household plumbing systems containing lead. The amount of lead dissolved from plumbing 
systems is dependant on pH, temperature, hardness and standing time of the water. Lead may be toxic above guideline levels.
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Parameter Magnesium
ADWG value No guideline value
Description
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Bacchus Marsh Merrimu Reservoir and Melbourne Water 2 4 21 37
Bulla Greenvale Reservoir (Melbourne Water) 2 <1 1 1
Diggers Rest Greenvale Reservoir (Melbourne Water) 2 <1 1 2
Gisborne Rosslynne Reservoir 2 15 20 24
Lancefield Groundwater Bores, Garden Hut Reservoir, Lancefield Service Basin 2 11 26 40
Long Forest Merrimu Reservoir and Melbourne Water 2 27 34 40
Macedon Rosslynne Reservoir 2 2 15 28
Melton Merrimu Reservoir and Melbourne Water 2 2 15 27
Mount Macedon Rosslynne Reservoir 2 2 15 28
Myrniong Pykes Creek Reservoir, Ballan supply & Bacchus Marsh supply 2 4 17 29
Riddells Creek Rosslynne Reservoir 2 14 19 23
Rockbank Merrimu Reservoir and Melbourne Water 2 2 14 26
Romsey Kerrie Reservoir 2 <1 3 5
Sunbury Greenvale Reservoir (Melbourne Water) 2 1 2 2
Toolern Vale Merrimu Reservoir and Melbourne Water 2 27 35 42
Woodend Campaspe Reservoir, Reservoir C & Mt Macedon catchments 2 <1 5 10

Parameter Manganese
ADWG value 0.5 mg/L (milligrams per litre)
Description
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Bacchus Marsh Merrimu Reservoir and Melbourne Water 4 4 <0.01 0.006 0.02 100%
Bulla Greenvale Reservoir (Melbourne Water) 4 4 0.002 0.001 <0.01 100%
Diggers Rest Greenvale Reservoir (Melbourne Water) 4 4 <0.01 0.006 0.02 100%
Gisborne Rosslynne Reservoir 4 4 0.01 0.018 0.02 100%
Lancefield Groundwater Bores, Garden Hut Reservoir, Lancefield Service Basin 4 4 0.01 0.033 0.05 100%
Long Forest Merrimu Reservoir and Melbourne Water 4 4 <0.01 0.006 0.01 100%
Macedon Rosslynne Reservoir 4 4 <0.01 0.010 0.02 100%
Melton Merrimu Reservoir and Melbourne Water 4 4 0.004 0.008 0.02 100%
Mount Macedon Rosslynne Reservoir 4 4 <0.01 0.003 0.01 100%
Myrniong Pykes Creek Reservoir, Ballan supply & Bacchus Marsh supply 4 4 <0.01 0.008 0.03 100%
Riddells Creek Rosslynne Reservoir 4 4 <0.01 0.007 0.02 100%
Rockbank Merrimu Reservoir and Melbourne Water 4 4 <0.01 0.004 0.01 100%
Romsey Kerrie Reservoir 4 4 0.003 0.001 <0.01 100%
Sunbury Greenvale Reservoir (Melbourne Water) 4 4 0.004 0.001 <0.01 100%
Toolern Vale Merrimu Reservoir and Melbourne Water 4 4 <0.01 0.005 0.01 100%
Woodend Campaspe Reservoir, Reservoir C & Mt Macedon catchments 4 4 <0.01 0.020 0.04 100%

2003/04

INORGANIC CHEMICALS

Magnesium is a dissolved mineral affecting water hardness. There are no health effects associated with magnesium minerals although drinking 
water guidelines specify a hardness value of no more than 200 mg/L.

2003/04

Manganese occurs naturally in water and levels tend to be lower in surface waters and higher in oxygen depleted water.  Manganese levels greater than 0.1 mg/L are likely to 
cause taste and staining issues.
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Parameter Mercury
ADWG value 0.001 mg/L (milligrams per litre)
Description
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Bacchus Marsh Merrimu Reservoir and Melbourne Water 2 2 <0.0001 <0.0001 <0.0001 100%
Bulla Greenvale Reservoir (Melbourne Water) 2 2 <0.0001 <0.0001 <0.0001 100%
Diggers Rest Greenvale Reservoir (Melbourne Water) 2 2 <0.0001 <0.0001 <0.0001 100%
Gisborne Rosslynne Reservoir 2 2 <0.0001 <0.0001 <0.0001 100%
Lancefield Groundwater Bores, Garden Hut Reservoir, Lancefield Service Basin 2 2 <0.0001 <0.0001 <0.0001 100%
Long Forest Merrimu Reservoir and Melbourne Water 2 2 <0.0001 <0.0001 <0.0001 100%
Macedon Rosslynne Reservoir 2 2 <0.0001 0.00005 0.0001 100%
Melton Merrimu Reservoir and Melbourne Water 2 2 <0.0001 <0.0001 <0.0001 100%
Mount Macedon Rosslynne Reservoir 2 2 <0.0001 0.00005 0.0001 100%
Myrniong Pykes Creek Reservoir, Ballan supply & Bacchus Marsh supply 2 2 <0.0001 <0.0001 <0.0001 100%
Riddells Creek Rosslynne Reservoir 2 2 <0.0001 <0.0001 <0.0001 100%
Rockbank Merrimu Reservoir and Melbourne Water 2 2 <0.0001 <0.0001 <0.0001 100%
Romsey Kerrie Reservoir 2 2 <0.0001 <0.0001 <0.0001 100%
Sunbury Greenvale Reservoir (Melbourne Water) 2 2 <0.0001 <0.0001 <0.0001 100%
Toolern Vale Merrimu Reservoir and Melbourne Water 2 2 <0.0001 <0.0001 <0.0001 100%
Woodend Campaspe Reservoir, Reservoir C & Mt Macedon catchments 2 2 <0.0001 0.00005 0.0001 100%

Parameter Nickel
ADWG value 0.02 mg/L (milligrams per litre)
Description
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Bacchus Marsh Merrimu Reservoir and Melbourne Water 1 1 0.001 100%
Bulla Greenvale Reservoir (Melbourne Water) 1 1 <0.001 100%
Diggers Rest Greenvale Reservoir (Melbourne Water) 1 1 <0.001 100%
Gisborne Rosslynne Reservoir 1 1 0.001 100%
Lancefield Groundwater Bores, Garden Hut Reservoir, Lancefield Service Basin 1 1 0.001 100%
Long Forest Merrimu Reservoir and Melbourne Water 1 1 0.001 100%
Macedon Rosslynne Reservoir 1 1 0.001 100%
Melton Merrimu Reservoir and Melbourne Water 1 1 <0.001 100%
Mount Macedon Rosslynne Reservoir 1 1 0.001 100%
Myrniong Pykes Creek Reservoir, Ballan supply & Bacchus Marsh supply 1 1 <0.001 100%
Riddells Creek Rosslynne Reservoir 1 1 0.001 100%
Rockbank Merrimu Reservoir and Melbourne Water 1 1 <0.001 100%
Romsey Kerrie Reservoir 1 1 <0.001 100%
Sunbury Greenvale Reservoir (Melbourne Water) 1 1 <0.001 100%
Toolern Vale Merrimu Reservoir and Melbourne Water 1 1 0.001 100%
Woodend Campaspe Reservoir, Reservoir C & Mt Macedon catchments 1 1 0.001 100%

2003/04

INORGANIC CHEMICALS

2003/04

Mercury originates through industrial emissions and spills with very low concentrations occurring naturally.  Mercury in drinking water is of inorganic form and is 
poorly absorbed.

Nickel concentrations in water are usually very low.  Prolonged contact of water with nickel-plated fittings can cause concentrations to 
rise up to 0.5 mg/L. Limited data suggests that typical concentrations of nickel in treated water is 2-5 ug/L (micrograms per litre).
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Parameter Nitrate (as NO3
-)

ADWG value 50 mg/L (milligrams per litre)
Description
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Bacchus Marsh Merrimu Reservoir and Melbourne Water 2 2 0.20 0.22 0.23 100%
Bulla Greenvale Reservoir (Melbourne Water) 2 2 0.06 0.16 0.26 100%
Diggers Rest Greenvale Reservoir (Melbourne Water) 2 2 0.02 0.06 0.10 100%
Gisborne Rosslynne Reservoir 2 2 0.14 0.20 0.25 100%

Lancefield Groundwater Bores, Garden Hut Reservoir, Lancefield Service Basin 2 2 <0.01 0.02 0.04 100%

Long Forest Merrimu Reservoir and Melbourne Water 2 2 0.20 0.22 0.23 100%
Macedon Rosslynne Reservoir 2 2 0.17 0.25 0.33 100%
Melton Merrimu Reservoir and Melbourne Water 2 2 0.03 0.05 0.07 100%
Mount Macedon Rosslynne Reservoir 2 2 0.04 0.10 0.15 100%
Myrniong Pykes Creek Reservoir, Ballan supply & Bacchus Marsh supply 2 2 0.20 0.51 0.82 100%
Riddells Creek Rosslynne Reservoir 2 2 0.40 0.61 0.81 100%
Rockbank Merrimu Reservoir and Melbourne Water 2 2 0.04 0.07 0.10 100%
Romsey Kerrie Reservoir 2 2 0.06 0.40 0.73 100%
Sunbury Greenvale Reservoir (Melbourne Water) 2 2 0.03 0.12 0.21 100%
Toolern Vale Merrimu Reservoir and Melbourne Water 2 2 0.13 0.18 0.22 100%
Woodend Campaspe Reservoir, Reservoir C & Mt Macedon catchments 2 2 0.03 0.06 0.08 100%

Parameter Nitrite (as NO2
-)

ADWG value 3 mg/L (milligrams per litre)
Description
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Bacchus Marsh Merrimu Reservoir and Melbourne Water 2 2 <0.01 <0.01 <0.01 100%
Bulla Greenvale Reservoir (Melbourne Water) 2 2 <0.01 <0.01 <0.01 100%
Diggers Rest Greenvale Reservoir (Melbourne Water) 2 2 <0.01 <0.01 <0.01 100%
Gisborne Rosslynne Reservoir 2 2 <0.01 <0.01 <0.01 100%

Lancefield Groundwater Bores, Garden Hut Reservoir, Lancefield Service Basin 2 2 <0.01 <0.01 <0.01 100%

Long Forest Merrimu Reservoir and Melbourne Water 2 2 <0.01 <0.01 <0.01 100%
Macedon Rosslynne Reservoir 2 2 <0.01 0.08 0.16 100%
Melton Merrimu Reservoir and Melbourne Water 2 2 <0.01 0.04 0.08 100%
Mount Macedon Rosslynne Reservoir 2 2 0.03 0.25 0.46 100%
Myrniong Pykes Creek Reservoir, Ballan supply & Bacchus Marsh supply 2 2 <0.01 <0.01 <0.01 100%
Riddells Creek Rosslynne Reservoir 2 2 <0.01 <0.01 <0.01 100%
Rockbank Merrimu Reservoir and Melbourne Water 2 2 <0.01 0.04 0.04 100%
Romsey Kerrie Reservoir 2 2 <0.01 0.1 0.10 100%
Sunbury Greenvale Reservoir (Melbourne Water) 2 2 <0.01 <0.01 <0.01 100%
Toolern Vale Merrimu Reservoir and Melbourne Water 2 2 <0.01 0.015 0.03 100%
Woodend Campaspe Reservoir, Reservoir C & Mt Macedon catchments 2 2 <0.01 0.01 0.02 100%

2003/04

INORGANIC CHEMICALS

2003/04

Nitrate occurring naturally in waters are generally low.  Agricultural run-off, refuse dump run-off or contamination with human or animal wastes can increase nitrate 
levels in raw water.  The guideline value of 50 mg/L is intended to prevent health affects to bottle-fed infants and sensitive adult populations. 

Nitrite rapidly oxidises to nitrate and may subsequently affect human health. Within chloraminated supplies, ammonia oxidises to form nitrite and nitrate.
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Parameter Phosphorous (Reactive as P)
ADWG value No guideline value.
Description
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Bacchus Marsh Merrimu Reservoir and Melbourne Water 2 <0.01 <0.01 <0.01
Bulla Greenvale Reservoir (Melbourne Water) 2 <0.01 0.01 0.01
Diggers Rest Greenvale Reservoir (Melbourne Water) 2 <0.01 <0.01 <0.01
Gisborne Rosslynne Reservoir 2 <0.01 <0.01 <0.01
Lancefield Groundwater Bores, Garden Hut Reservoir, Lancefield Service Basin 2 0.18 0.22 0.25
Long Forest Merrimu Reservoir and Melbourne Water 2 <0.01 0.01 0.02
Macedon Rosslynne Reservoir 2 <0.01 <0.01 <0.01
Melton Rosslynne Reservoir 2 <0.01 0.01 0.01
Mount Macedon Merrimu Reservoir and Melbourne Water 2 <0.01 <0.01 <0.01
Myrniong Pykes Creek Reservoir, Ballan supply & Bacchus Marsh supply 2 <0.01 0.01 0.02
Riddells Creek Rosslynne Reservoir 2 <0.01 <0.01 <0.01
Rockbank Merrimu Reservoir and Melbourne Water 2 <0.01 0.01 0.01
Romsey Kerrie Reservoir 2 0.03 0.04 0.04
Sunbury Greenvale Reservoir (Melbourne Water) 2 <0.01 <0.01 <0.01
Toolern Vale Merrimu Reservoir and Melbourne Water 2 <0.01 0.005 0.010
Woodend Campaspe Reservoir, Reservoir C & Mt Macedon catchments 2 0.010 0.015 0.020

Parameter Potassium
ADWG value No guideline value. Measured in mg/L (milligrams per litre).
Description
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Bacchus Marsh Merrimu Reservoir and Melbourne Water 2 3 3 3
Bulla Greenvale Reservoir (Melbourne Water) 2 <1 <1 <1
Diggers Rest Greenvale Reservoir (Melbourne Water) 2 <1 1 2
Gisborne Rosslynne Reservoir 2 <1 1.5 3
Lancefield Groundwater Bores, Garden Hut Reservoir, Lancefield Service Basin 2 5 6 6
Long Forest Merrimu Reservoir and Melbourne Water 2 5 5 5
Macedon Rosslynne Reservoir 2 2 3 3
Melton Merrimu Reservoir and Melbourne Water 2 1 3 5
Mount Macedon Rosslynne Reservoir 2 2 3 3
Myrniong Pykes Creek Reservoir, Ballan supply & Bacchus Marsh supply 2 2 3 3
Riddells Creek Rosslynne Reservoir 2 <1 2 3
Rockbank Merrimu Reservoir and Melbourne Water 2 1 3 5
Romsey Kerrie Reservoir 2 4 4 4
Sunbury Greenvale Reservoir (Melbourne Water) 2 <1 <1 <1
Toolern Vale Merrimu Reservoir and Melbourne Water 2 5 5 5
Woodend Campaspe Reservoir, Reservoir C & Mt Macedon catchments 2 1 2 2

2003/04

INORGANIC CHEMICALS

Phosphorus is a mineral nutrient which occurs naturally at low concentrations in surface waters.  It is derived from processes such as 
weathering of rocks and the decomposition of organic matter. 

2003/04

Potassium is an essential element in human nutrition.  Most of our potassium intake is from food sources.  There is presently no limit on the 
amount of potassium that can be present in drinking water. 
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Parameter Selenium
ADWG value 0.01 mg/L (milligrams per litre)
Description
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Bacchus Marsh Merrimu Reservoir and Melbourne Water 2 2 <0.01 <0.01 <0.01 100%
Bulla Greenvale Reservoir (Melbourne Water) 2 2 <0.01 <0.01 <0.01 100%
Diggers Rest Greenvale Reservoir (Melbourne Water) 2 2 <0.01 <0.01 <0.01 100%
Gisborne Rosslynne Reservoir 2 2 <0.01 <0.01 <0.01 100%
Lancefield Groundwater Bores, Garden Hut Reservoir, Lancefield Service Basin 2 2 <0.01 <0.01 <0.01 100%
Long Forest Merrimu Reservoir and Melbourne Water 2 2 <0.001 <0.001 <0.01 100%
Macedon Rosslynne Reservoir 2 2 0.002 0.001 <0.01 100%
Melton Merrimu Reservoir and Melbourne Water 2 2 <0.001 <0.001 <0.01 100%
Mount Macedon Rosslynne Reservoir 2 2 <0.01 <0.01 <0.01 100%
Myrniong Pykes Creek Reservoir, Ballan supply & Bacchus Marsh supply 2 2 <0.01 <0.01 <0.01 100%
Riddells Creek Rosslynne Reservoir 2 2 <0.01 <0.01 <0.01 100%
Rockbank Merrimu Reservoir and Melbourne Water 2 2 0.003 0.002 <0.01 100%
Romsey Kerrie Reservoir 2 2 <0.01 <0.01 <0.01 100%
Sunbury Greenvale Reservoir (Melbourne Water) 2 2 <0.01 <0.01 <0.01 100%
Toolern Vale Merrimu Reservoir and Melbourne Water 2 2 0.001 0.001 <0.01 100%
Woodend Campaspe Reservoir, Reservoir C & Mt Macedon catchments 2 2 <0.001 <0.01 <0.01 100%

Parameter Silica
ADWG value No guideline value. 
Description
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Bacchus Marsh Merrimu Reservoir and Melbourne Water 2 1.5 2.955 4.41
Bulla Greenvale Reservoir (Melbourne Water) 2 1.8 3.7 5.6
Diggers Rest Greenvale Reservoir (Melbourne Water) 2 1.7 3.5 5.4
Gisborne Rosslynne Reservoir 2 <0.1 0.4 0.9
Lancefield Groundwater Bores, Garden Hut Reservoir, Lancefield Service Basin 2 20.1 31.7 43.2
Long Forest Merrimu Reservoir and Melbourne Water 2 1.8 3.0 4.2
Macedon Rosslynne Reservoir 2 0.2 0.6 1.0
Melton Merrimu Reservoir and Melbourne Water 2 2.1 3.2 4.3
Mount Macedon Rosslynne Reservoir 2 0.3 0.6 1.0
Myrniong Pykes Creek Reservoir, Ballan supply & Bacchus Marsh supply 2 2.4 3.2 4.1
Riddells Creek Rosslynne Reservoir 2 0.2 0.5 0.8
Rockbank Merrimu Reservoir and Melbourne Water 2 2.1 3.2 4.2
Romsey Kerrie Reservoir 2 2.1 4.9 7.7
Sunbury Greenvale Reservoir (Melbourne Water) 2 1.8 3.5 5.2
Toolern Vale Merrimu Reservoir and Melbourne Water 2 1.6 2.9 4.1
Woodend Campaspe Reservoir, Reservoir C & Mt Macedon catchments 2 1.3 3.9 6.4

2003/04

INORGANIC CHEMICALS

2003/04

Selenium is generally very low in concentration in natural waters and can vary greatly in different geographical areas.  Most selenium compounds are water-soluble 
and are absorbed in the intestine.

Water passing through or over the earth dissolves silica from sands, rocks and minerals as one of the impurities it collects. In its 
colloidal form it consists of very fine particles in suspension, that can usually be removed by coagulation and settling or filtering.  Silica in 
water ranges from a few milligrams per litre in surface supplies to well over 100 mg/L in certain well waters. 
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Parameter Sodium
ADWG value 200 mg/L (milligrams per litre) for taste
Description
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Bacchus Marsh Merrimu Reservoir and Melbourne Water 2 2 22 45 68 100%
Bulla Greenvale Reservoir (Melbourne Water) 2 2 5 5.5 6 100%
Diggers Rest Greenvale Reservoir (Melbourne Water) 2 2 5 5.5 6 100%
Gisborne Rosslynne Reservoir 2 2 45 51.5 58 100%
Lancefield Groundwater Bores, Garden Hut Reservoir, Lancefield Service Basin 2 2 48 57.5 67 100%
Long Forest Merrimu Reservoir and Melbourne Water 2 2 51 56 61 100%
Macedon Rosslynne Reservoir 2 2 43 51.5 60 100%
Melton Merrimu Reservoir and Melbourne Water 2 2 6 28.5 51 100%
Mount Macedon Rosslynne Reservoir 2 2 43 51.5 60 100%
Myrniong Pykes Creek Reservoir, Ballan supply & Bacchus Marsh supply 2 2 22 49 76 100%
Riddells Creek Rosslynne Reservoir 2 2 45 55 65 100%
Rockbank Merrimu Reservoir and Melbourne Water 2 2 6 28.5 51 100%
Romsey Kerrie Reservoir 2 2 23 35.5 48 100%
Sunbury Greenvale Reservoir (Melbourne Water) 2 2 5 5 5 100%
Toolern Vale Merrimu Reservoir and Melbourne Water 2 2 53 57 61 100%
Woodend Campaspe Reservoir, Reservoir C & Mt Macedon catchments 2 2 26 32.5 39 100%

Parameter Sulphate
ADWG value 250 mg/L for taste
Description
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Bacchus Marsh Merrimu Reservoir and Melbourne Water 2 2 55 57 58 100%
Bulla Greenvale Reservoir (Melbourne Water) 2 2 <1 1 2 100%
Diggers Rest Greenvale Reservoir (Melbourne Water) 2 2 <1 1 2 100%
Gisborne Rosslynne Reservoir 2 2 52 59.5 67 100%
Lancefield Groundwater Bores, Garden Hut Reservoir, Lancefield Service Basin 2 2 6 10 13 100%
Long Forest Merrimu Reservoir and Melbourne Water 2 2 54 54 54 100%
Macedon Rosslynne Reservoir 2 2 52 59 65 100%
Melton Merrimu Reservoir and Melbourne Water 2 2 2 28 54 100%
Mount Macedon Rosslynne Reservoir 2 2 52 58 63 100%
Myrniong Pykes Creek Reservoir, Ballan supply & Bacchus Marsh supply 2 2 46 51 56 100%
Riddells Creek Rosslynne Reservoir 2 2 53 61 68 100%
Rockbank Merrimu Reservoir and Melbourne Water 2 2 2 28 54 100%
Romsey Kerrie Reservoir 2 2 4 5 6 100%
Sunbury Greenvale Reservoir (Melbourne Water) 2 2 <1 1 2 100%
Toolern Vale Merrimu Reservoir and Melbourne Water 2 2 54 54 54 100%
Woodend Campaspe Reservoir, Reservoir C & Mt Macedon catchments 2 2 24 26 28 100%

2003/04

INORGANIC CHEMICALS

2003/04

Sodium is a natural component of water and its concentration can depend on the associated anion and the temperature of the solution.  The taste threshold of 
sodium in water is about 200 mg/L at room temperature.

The presence of sulphate in drinking water can cause noticeable tastes. Although sulphate is a natural component of water, levels may be increased due to the use 
of treatment chemicals.  Taste impairment is considered to be minimal at levels below 250 mg/L. Levels greater than 500 mg/L can have purgative effects.
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Parameter Zinc
ADWG value 3 mg/L (milligrams per litre)
Description
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Bacchus Marsh Merrimu Reservoir and Melbourne Water 1 1 <0.005 100%
Bulla Greenvale Reservoir (Melbourne Water) 1 1 <0.005 100%
Diggers Rest Greenvale Reservoir (Melbourne Water) 1 1 <0.005 100%
Gisborne Rosslynne Reservoir 1 1 <0.005 100%
Lancefield Groundwater Bores, Garden Hut Reservoir, Lancefield Service Basin 1 1 0.010 100%
Long Forest Merrimu Reservoir and Melbourne Water 1 1 0.030 100%
Macedon Rosslynne Reservoir 1 1 <0.005 100%
Melton Merrimu Reservoir and Melbourne Water 1 1 0.025 100%
Mount Macedon Rosslynne Reservoir 1 1 <0.005 100%
Myrniong Pykes Creek Reservoir, Ballan supply & Bacchus Marsh supply 1 1 0.010 100%
Riddells Creek Rosslynne Reservoir 1 1 <0.005 100%
Rockbank Merrimu Reservoir and Melbourne Water 1 1 0.025 100%
Romsey Kerrie Reservoir 1 1 0.010 100%
Sunbury Greenvale Reservoir (Melbourne Water) 1 1 <0.005 100%
Toolern Vale Merrimu Reservoir and Melbourne Water 1 1 0.030 100%
Woodend Campaspe Reservoir, Reservoir C & Mt Macedon catchments 1 1 0.005 100%

Parameter 1,1-Dichloroethane
ADWG value Insufficient data to set a guideline value based on health considerations.
Description
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Gisborne Rosslynne Reservoir, Pierce Reservoir 4 <1 <1 <1
Lancefield Groundwater Bores, Lancefield Basin, Garden Hut Reservoir 7 <1 <1 <1
Melton Merrimu Reservoir, Djerriwarrh Reservoir 4 <1 <1 <1
Mount Macedon Orde Hill Reservoir, McDonalds Reservoir, Willimigongon Reservoir 6 <1 <1 <1
Myrniong Pykes Creek Reservoir 2 <1 <1 <1
Riddells Creek Wright Reservoir 2 <1 <1 <1
Romsey Kerrie Reservoir, Glenfern Service Basin 4 <1 <1 <1
Woodend Campaspe Reservoir & Reservoir C 3 <1 <1 <1

Monitoring for 1,1-Dichloroethane was undertaken at various primary source supplies throughout the region. 1,1-Dichloroethane is used in the 
production of chemicals. It is rarely found in drinking water and the risk of contamination is very low.

2003/04

INORGANIC CHEMICALS

2003/04

The presence of zinc in drinking water is usually from the corrosion of galvanised pipes, fittings and brasses.  Natural concentrations of zinc in water 
are generally less than 0.01 mg/L although taste may be noticeable at concentrations greater than 3 mg/L.

ORGANIC COMPOUNDS
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Parameter 1,2-Dichloroethane
ADWG value 3 ug/L (micrograms per litre)
Description
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Gisborne Rosslynne Reservoir, Pierce Reservoir 4 4 <1 <1 <1 100%
Lancefield Groundwater Bores, Lancefield Basin, Garden Hut Reservoir 7 7 <1 <1 <1 100%
Melton Merrimu Reservoir, Djerriwarrh Reservoir 4 4 <1 <1 <1 100%

Mount Macedon Orde Hill Reservoir, McDonalds Reservoir, Willimigongon 
Reservoir 6 6 <1 <1 <1 100%

Myrniong Pykes Creek Reservoir 2 2 <1 <1 <1 100%
Riddells Creek Wright Reservoir 2 2 <1 <1 <1 100%
Romsey Kerrie Reservoir, Glenfern Service Basin 4 4 <1 <1 <1 100%
Woodend Campaspe Reservoir & Reservoir C 3 3 <1 <1 <1 100%

Parameter
ADWG value 10 ug/L (micrograms per litre)
Description
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Gisborne Rosslynne Reservoir 1 1 <0.1 100%
Long Forest Merrimu Reservoir and Melbourne Water 1 1 <0.1 100%
Melton Merrimu Reservoir and Melbourne Water 1 1 <0.1 100%
Mount Macedon Rosslynne Reservoir 2 2 <0.1 100%
Riddells Creek Rosslynne Reservoir 2 2 <0.1 100%
Rockbank Merrimu Reservoir and Melbourne Water 2 2 <0.1 100%
Sunbury Greenvale Reservoir (Melbourne Water) 1 1 <0.1 100%

Woodend Campaspe Reservoir, Reservoir C & Mt Macedon catchments 2 2 <0.1 100%

2,4,6–Trichlorophenol occurs at low concentrations in many water supplies as a product of the reaction between chlorine used 
for disinfection and certain precursor substances (including phenol) or other naturally occurring organic compounds. 2,4,6 -
Trichlorophenol contamination is considered a low risk to the water supply system.

2003/04

ORGANIC COMPOUNDS

2003/04

1,2-Dichloroethane could present in drinking water from industrial effluents, spills and discharges. 1,2-Dichloroethane is used in the synthesis of chlorinated 
solvents, although is rarely found in drinking water and the risk of contamination is considered very low.

2,4,6-Trichlorophenol
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Parameter Carbon Tetrachloride
ADWG value 3 ug/L (micrograms per litre)
Description
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Bacchus Marsh Merrimu Reservoir, Melbourne Water 2 2 <1 <1 <1 100%
Bulla Greenvale Reservoir (Melbourne Water) 2 2 <1 <1 <1 100%
Diggers Rest Greenvale Reservoir (Melbourne Water) 2 2 <1 <1 <1 100%
Gisborne Rosslynne Reservoir 2 2 <1 <1 <1 100%
Lancefield Groundwater Bores, Garden Hut Reservoir, Lancefield Service Basin 2 2 <1 <1 <1 100%
Long Forest Merrimu Reservoir, Melbourne Water 2 2 <1 <1 <1 100%
Macedon Rosslynne Reservoir 2 2 <1 <1 <1 100%
Melton Merrimu Reservoir, Melbourne Water 2 2 <1 <1 <1 100%
Mount Macedon Rosslynne Reservoir 2 2 <1 <1 <1 100%
Myrniong Pykes Creek Reservoir, Ballan supply & Bacchus Marsh supply 2 2 <1 <1 <1 100%
Riddells Creek Rosslynne Reservoir 2 2 <1 <1 <1 100%
Rockbank Merrimu Reservoir, Melbourne Water 2 2 <1 <1 <1 100%
Romsey Kerrie Reservoir 2 2 <1 <1 <1 100%
Sunbury Greenvale Reservoir (Melbourne Water) 2 2 <1 <1 <1 100%
Toolern Vale Merrimu Reservoir, Melbourne Water 2 2 <1 <1 <1 100%
Woodend Campaspe Reservoir, Reservoir C & Mt Macedon catchments 2 2 <1 <1 <1 100%

Parameter Benzene
ADWG value 10 ug/L (micrograms per litre)
Description
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Gisborne Rosslynne Reservoir, Pierce Reservoir 4 4 <1 <1 <1 100%
Lancefield Groundwater Bores, Lancefield Basin, Garden Hut Reservoir 7 7 <1 <1 <1 100%
Melton Merrimu Reservoir, Djerriwarrh Reservoir 4 4 <1 <1 <1 100%
Mount Macedon Orde Hill Reservoir, McDonalds Reservoir, Willimigongon Reservoir 6 6 <1 <1 <1 100%
Myrniong Pykes Creek Reservoir 2 2 <1 <1 <1 100%
Riddells Creek Wright Reservoir 2 2 <1 <1 <1 100%
Romsey Kerrie Reservoir, Glenfern Service Basin 4 4 <1 <1 <1 100%
Woodend Campaspe Reservoir & Reservoir C 3 3 <1 <1 <1 100%

2003/04

ORGANIC COMPOUNDS

2003/04

Carbon Tetrachloride is often found as an impurity of chlorine used for disinfection, however, is not a disinfection by-product.  Carbon Tetrachloride is used principally in 
the production of chlorofluorocarbon refrigerants and may be released into water during the manufacturing process.

Benzene is widely used in the chemical industry as a solvent. It can occur in drinking water from atmospheric deposition (motor vehicle emissions). Benzene contamination
is considered a very low risk. If present, it will most likely be detected in the primary source supplies.
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Parameter
ADWG value 0.01 ug/L (micrograms per litre)
Description
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Gisborne Rosslynne Reservoir 1 1 <0.05 <0.05 <0.05 100%
Long Forest Merrimu Reservoir 1 1 <0.05 <0.05 <0.05 100%
Melton Merrimu Reservoir 1 1 <0.05 <0.05 <0.05 100%
Mount Macedon Rosslynne Reservoir 2 2 <0.05 <0.05 <0.05 100%
Riddells Creek Rosslynne Reservoir 2 2 <0.05 <0.05 <0.05 100%
Rockbank Merrimu Reservoir 2 2 <0.05 <0.05 <0.05 100%
Sunbury Greenvale Reservoir (Melbourne Water) 1 1 <0.05 <0.05 <0.05 100%
Woodend Campaspe Reservoir, Reservoir C & Mt Macedon catchments 2 2 <0.05 <0.05 <0.05 100%

Parameter Chloroform, CHCl3

ADWG value No ADWG value (World Health Organisation Guideline is 200 ug/L )
Description
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Bacchus Marsh Merrimu Reservoir and Melbourne Water 2 2 2 17 31 100%
Bulla Greenvale Reservoir (Melbourne Water) 3 3 14 20 29 100%
Diggers Rest Greenvale Reservoir (Melbourne Water) 3 3 11 14 19 100%
Gisborne Rosslynne Reservoir 3 3 1 2 4 100%
Lancefield Groundwater Bores, Garden Hut Reservoir, Lancefield Service Basin 3 3 2 7 21 100%
Long Forest Merrimu Reservoir and Melbourne Water 2 2 2 16 30 100%
Macedon Rosslynne Reservoir 3 3 1 2 4 100%
Melton Merrimu Reservoir and Melbourne Water 2 2 2 12 21 100%
Mount Macedon Rosslynne Reservoir 3 3 1 2 3 100%
Myrniong Pykes Creek Reservoir, Ballan Supply & Bacchus Marsh Supply 2 2 5 13 26 100%
Riddells Creek Rosslynne Reservoir 3 3 2 12 33 100%
Rockbank Merrimu Reservoir and Melbourne Water 2 2 2 14 26 100%
Romsey Kerrie Reservoir 3 3 2 5 9 100%
Sunbury Greenvale Reservoir (Melbourne Water) 3 3 10 13 19 100%
Toolern Vale Merrimu Reservoir and Melbourne Water 2 2 2 12 22 100%
Woodend Campaspe Reservoir, Reservoir C & Mt Macedon catchments 3 3 <1 7 8 100%

Chloroform present in drinking water supplies is mainly as a by-product of chlorine reacting with naturally occurring organic material in the water.  While all necessary 
actions are taken to reduce chlorination by-products, the effectiveness of the disinfection process will not be compromised.  All tests undertaken throughout the year 
complied with guidelines for chloroform in drinking water.

2003/04

ORGANIC COMPOUNDS

2003/04

Benzo(a)pyrene

Benzo(a)pyrene contamination of drinking water can occur through atmospheric deposition or leaching in bituminous linings within the distribution system. 
Contamination of benzo(a)pyrene is considered a low risk to the drinking water supply.
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Parameter Tetrachloroethene
ADWG value 50 ug/L (micrograms per litre)
Description
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Gisborne Rosslynne Reservoir, Pierce Reservoir 4 4 <1 <1 <1 100%
Lancefield Groundwater Bores, Lancefield Basin, Garden Hut Reservoir 7 7 <1 <1 <1 100%
Melton Merrimu Reservoir, Djerriwarrh Reservoir 4 4 <1 <1 <1 100%

Mount Macedon
Orde Hill Reservoir, McDonalds Reservoir, Willimigongon 
Reservoir 6 6 <1 <1 <1 100%

Myrniong Pykes Creek Reservoir 2 2 <1 <1 <1 100%
Riddells Creek Wright Reservoir 2 2 <1 <1 <1 100%
Romsey Kerrie Reservoir, Glenfern Service Basin 4 4 <1 <1 <1 100%
Woodend Campaspe Reservoir & Reservoir C 3 3 <1 <1 <1 100%

Parameter Trihalomethanes, Total 
ADWG value 250 ug/L
Description
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Bacchus Marsh Merrimu Reservoir and Melbourne Water 4 4 12 74 232 100%
Bulla Greenvale Reservoir (Melbourne Water) 4 4 20 26 39 100%
Diggers Rest Greenvale Reservoir (Melbourne Water) 4 4 16 19 28 100%
Gisborne Rosslynne Reservoir 4 4 11 25 64 100%

Lancefield Groundwater Bores, Garden Hut Reservoir, Lancefield Service 
Basin 4 4 40 51 116 100%

Long Forest Merrimu Reservoir and Melbourne Water 4 3 10 81 260 75%
Macedon Rosslynne Reservoir 4 4 8 16 260 100%
Melton Merrimu Reservoir and Melbourne Water 4 4 11 20 32 100%
Mount Macedon Rosslynne Reservoir 4 4 8 20 40 100%

Myrniong Pykes Creek Reservoir, Ballan supply & Bacchus Marsh supply 4 4 12 32 52 100%

Riddells Creek Rosslynne Reservoir 4 4 12 70 220 100%
Rockbank Merrimu Reservoir and Melbourne Water 4 4 15 23 36 100%
Romsey Kerrie Reservoir 4 4 <4 4 12 100%
Sunbury Greenvale Reservoir (Melbourne Water) 4 4 14 18 27 100%
Toolern Vale Merrimu Reservoir and Melbourne Water 4 4 11 97 200 100%
Woodend Campaspe Reservoir, Reservoir C & Mt Macedon catchments 4 4 <1 7 12 100%

Trihalomethanes occur principally as a product of the reaction of chlorine with naturally occurring organic materials within the water supply.  Trihalomethane is 
made up of four principal groups of bromoform, dibromochloromethane, bromodichloromethane and chloroform and is a by-product of the 
chlorination/chloramination process used to disinfect the water supply.

2003/04

ORGANIC COMPOUNDS

2003/04

Tetrachloroethene is used as a dry cleaning solvent and metal degreaser and contamination of water sources may occur through spills or discharges. The risk 
of contamination is very low.
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Parameter 2,4-D
ADWG value 0.1 ug/L (micrograms per litre) (Health based guideline is 30 ug/L )
Description
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Gisborne Rosslynne Reservoir, Pierce Reservoir 4 4 <0.1 <0.1 <0.1 100%
Lancefield Groundwater Bores, Lancefield Basin, Garden Hut Reservoir 10 10 <0.1 <0.1 <0.1 100%
Melton Merrimu Reservoir, Djerriwarrh Reservoir 6 6 <0.1 <0.1 <0.1 100%

Mount Macedon
Orde Hill Reservoir, McDonalds Reservoir, Willimigongon 
Reservoir 8 8 <0.1 <0.1 <0.1 100%

Myrniong Pykes Creek Reservoir 3 3 <0.1 <0.1 <0.1 100%
Riddells Creek Wright Reservoir 2 2 <0.1 <0.1 <0.1 100%
Romsey Kerrie Reservoir, Glenfern Service Basin 6 6 <0.1 <0.1 <0.1 100%
Woodend Campaspe Reservoir & Reservoir C 4 4 <0.1 <0.1 <0.1 100%

Parameter
ADWG value 0.06 ug/L (micrograms per litre) (Health based guideline is 20 ug/L )
Description
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Gisborne Rosslynne Reservoir, Pierce Reservoir 6 6 <0.01 <0.01 <0.01 100%
Lancefield Groundwater Bores, Lancefield Basin, Garden Hut Reservoir 10 10 <0.01 <0.01 <0.01 100%
Melton Merrimu Reservoir, Djerriwarrh Reservoir 6 6 <0.01 <0.01 <0.01 100%

Mount Macedon
Orde Hill Reservoir, McDonalds Reservoir, Willimigongon 
Reservoir 9 9 <0.01 <0.01 <0.01 100%

Myrniong Pykes Creek Reservoir 3 3 <0.01 <0.01 <0.01 100%
Riddells Creek Wright Reservoir 3 3 <0.01 <0.01 <0.01 100%
Romsey Kerrie Reservoir, Glenfern Service Basin 6 6 <0.01 <0.01 <0.01 100%
Woodend Campaspe Reservoir & Reservoir C & Reservoir C Tank 5 5 <0.01 <0.01 <0.01 100%

DDT is not registered for use in Australia, however it may be occasionally detected because of its persistence in the environment, and through illegal use. DDT 
has not been detected in major Australian drinking water supplies, but has occasionally been found in streams flowing into water storages.

2003/04

PESTICIDES

2003/04

2, 4-D is used as a herbicide for the control of broad-leaved plants and as a plant growth regulator. It is readily broken down by water. If present 2,4-D will most
likely be detected in open storage reservoirs, where the chemical may enter the water supply via spraying or surface run-off as a result of agricultural activity.

4,4-DDT
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Parameter
ADWG value 0.01 ug/L (micrograms per litre) (Health based guideline is 0.3 ug/L )
Description
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Gisborne Rosslynne Reservoir, Pierce Reservoir 6 6 <0.01 <0.01 <0.01 100%
Lancefield Groundwater Bores, Lancefield Basin, Garden Hut Reservoir 10 10 <0.01 <0.01 <0.01 100%
Melton Merrimu Reservoir, Djerriwarrh Reservoir 6 6 <0.01 <0.01 <0.01 100%

Mount Macedon
Orde Hill Reservoir, McDonalds Reservoir, Willimigongon 
Reservoir 9 9 <0.01 <0.01 <0.01 100%

Myrniong Pykes Creek Reservoir 3 3 <0.01 <0.01 <0.01 100%
Riddells Creek Wright Reservoir 3 3 <0.01 <0.01 <0.01 100%
Romsey Kerrie Reservoir, Glenfern Service Basin 6 6 <0.01 <0.01 <0.01 100%
Woodend Campaspe Reservoir & Reservoir C & Reservoir C Tank 5 5 <0.01 <0.01 <0.01 100%

Parameter
ADWG value 0.01 ug/L (micrograms per litre) (Health based guideline is 0.3 ug/L )
Description
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Gisborne Rosslynne Reservoir, Pierce Reservoir 6 6 <0.01 <0.01 <0.01 100%
Lancefield Groundwater Bores, Lancefield Basin, Garden Hut Reservoir 10 10 <0.01 <0.01 <0.01 100%
Melton Merrimu Reservoir, Djerriwarrh Reservoir 6 6 <0.01 <0.01 <0.01 100%

Mount Macedon
Orde Hill Reservoir, McDonalds Reservoir, Willimigongon 
Reservoir 9 9 <0.01 <0.01 <0.01 100%

Myrniong Pykes Creek Reservoir 3 3 <0.01 <0.01 <0.01 100%
Riddells Creek Wright Reservoir 3 3 <0.01 <0.01 <0.01 100%
Romsey Kerrie Reservoir, Glenfern Service Basin 6 6 <0.01 <0.01 <0.01 100%
Woodend Campaspe Reservoir & Reservoir C & Reservoir C Tank 5 5 <0.01 <0.01 <0.01 100%

Dieldrin

Dieldrin is a persistent insecticide that accumulates in the food chain. As with aldrin, its use is prohibited in Australia. Monitoring was undertaken at all primary 
storages throughout the year.

2003/04

PESTICIDES

Aldrin

2003/04

Aldrin is a persistent insecticide that accumulates in the food chain. It has been used for soil treatment and for applications to agricultural crops. It's use is 
prohibited in Australia, however, it has been detected in large water storages. Monitoring was undertaken at all primary storages throughout the year.
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Parameter
ADWG value 0.05 ug/L (micrograms per litre) (Health based guideline is 0.3 ug/L )
Description
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Gisborne Rosslynne Reservoir, Pierce Reservoir 6 6 <0.005 <0.005 <0.005 100%
Lancefield Groundwater Bores, Lancefield Basin, Garden Hut Reservoir 10 10 <0.005 <0.005 <0.005 100%
Melton Merrimu Reservoir, Djerriwarrh Reservoir 6 6 <0.005 <0.005 <0.005 100%

Mount Macedon
Orde Hill Reservoir, McDonalds Reservoir, Willimigongon 
Reservoir 9 9 <0.005 <0.005 <0.005 100%

Myrniong Pykes Creek Reservoir 3 3 <0.005 <0.005 <0.005 100%
Riddells Creek Wright Reservoir 3 3 <0.005 <0.005 <0.005 100%
Romsey Kerrie Reservoir, Glenfern Service Basin 6 6 <0.005 <0.005 <0.005 100%
Woodend Campaspe Reservoir & Reservoir C & Reservoir C Tank 5 5 <0.005 <0.005 <0.005 100%

Parameter
ADWG value 0.05 ug/L (micrograms per litre) (Health based guideline is 0.3 ug/L )
Description
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Gisborne Rosslynne Reservoir, Pierce Reservoir 6 6 <0.01 <0.01 <0.01 100%
Lancefield Groundwater Bores, Lancefield Basin, Garden Hut Reservoir 10 10 <0.01 <0.01 <0.01 100%
Melton Merrimu Reservoir, Djerriwarrh Reservoir 6 6 <0.01 <0.01 <0.01 100%

Mount Macedon
Orde Hill Reservoir, McDonalds Reservoir, Willimigongon 
Reservoir 9 9 <0.01 <0.01 <0.01 100%

Myrniong Pykes Creek Reservoir 3 3 <0.01 <0.01 <0.01 100%
Riddells Creek Wright Reservoir 3 3 <0.01 <0.01 <0.01 100%
Romsey Kerrie Reservoir, Glenfern Service Basin 6 6 <0.01 <0.01 <0.01 100%
Woodend Campaspe Reservoir & Reservoir C & Reservoir C Tank 5 5 <0.01 <0.01 <0.01 100%

Heptachlor Epoxide

Heptachlor Epoxide is an insecticide considered a more toxic form of the parent heptachlor compound. It persists for a long time in the environment. If present, 
heptachlor epoxide would most likely be detected in open storage reservoirs.

2003/04

PESTICIDES

Heptachlor

2003/04

Heptachlor is an insecticide used in agriculture to control soil insects. It is also widely used on non-field crops and for termite control. Heptachlor persists in the 
environment and, if present, will most likely be detected in open storage reservoirs, where the chemical may enter the water supply as a result of agricultural 
activity. Monitoring was undertaken at all primary source supplies throughout the year.
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Parameter
ADWG value No ADWG value (World Health Organisation Guideline is 1 ug/L )
Description
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Gisborne Rosslynne Reservoir, Pierce Reservoir 6 6 <0.01 <0.01 <0.01 100%
Lancefield Groundwater Bores, Lancefield Basin, Garden Hut Reservoir 10 10 <0.01 <0.01 <0.01 100%
Melton Merrimu Reservoir, Djerriwarrh Reservoir 6 6 <0.01 <0.01 <0.01 100%

Mount Macedon
Orde Hill Reservoir, McDonalds Reservoir, Willimigongon 
Reservoir 9 9 <0.01 <0.01 <0.01 100%

Myrniong Pykes Creek Reservoir 3 3 <0.01 <0.01 <0.01 100%
Riddells Creek Wright Reservoir 3 3 <0.01 <0.01 <0.01 100%
Romsey Kerrie Reservoir, Glenfern Service Basin 6 6 <0.01 <0.01 <0.01 100%
Woodend Campaspe Reservoir & Reservoir C & Reservoir C Tank 5 5 <0.01 <0.01 <0.01 100%

Parameter
ADWG value 0.05 ug/L (micrograms per litre) (Health based guideline is 20 ug/L )
Description
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Gisborne Rosslynne Reservoir, Pierce Reservoir, Customer Tap 7 7 <0.01 <0.01 <0.01 100%
Lancefield Groundwater Bores, Lancefield Basin, Garden Hut Reservoir 10 10 <0.01 <0.01 <0.01 100%
Melton Merrimu Reservoir, Djerriwarrh Reservoir 6 6 <0.01 <0.01 <0.01 100%

Mount Macedon
Orde Hill Reservoir, McDonalds Reservoir, Willimigongon 
Reservoir 9 9 <0.01 <0.01 <0.01 100%

Myrniong Pykes Creek Reservoir 3 3 <0.01 <0.01 <0.01 100%
Riddells Creek Wright Reservoir 3 3 <0.01 <0.01 <0.01 100%
Romsey Kerrie Reservoir, Glenfern Service Basin 6 6 <0.01 <0.01 <0.01 100%
Woodend Campaspe Reservoir & Reservoir C & Reservoir C Tank 5 5 <0.01 <0.01 <0.01 100%

Lindane

Lindane is a broad spectrum insecticide that is persistent in the environment and is slowly broken down by soil organisms. Contamination of water can occur 
through direct application for the control of mosquitos, agricultural and forestry use and contamination from manufacturing plants. If present, lindane will most 
likely be detected in open water storages.

2003/04

PESTICIDES

Hexachlorobenzene

2003/04

Hexachlorobenzene is produced commercially for use as a fungicide. Generation of hexachlorobenzene, as a by-product in the manufacture of chlorine and 
other chlorinated chemicals, is the largest environmental source of this compound.  Testing was undertaken at open storage supplies throughout the year.
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Parameter
ADWG value 0.2 ug/L (micrograms per litre) (Health based guideline is 30 ug/L )
Description
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Gisborne Rosslynne Reservoir, Pierce Reservoir 6 6 <0.01 <0.01 <0.01 100%
Lancefield Groundwater Bores, Lancefield Basin, Garden Hut Reservoir 10 10 <0.01 <0.01 <0.01 100%
Melton Merrimu Reservoir, Djerriwarrh Reservoir 6 6 <0.01 <0.01 <0.01 100%

Mount Macedon
Orde Hill Reservoir, McDonalds Reservoir, Willimigongon 
Reservoir 9 9 <0.01 <0.01 <0.01 100%

Myrniong Pykes Creek Reservoir 3 3 <0.01 <0.01 <0.01 100%
Riddells Creek Wright Reservoir 3 3 <0.01 <0.01 <0.01 100%
Romsey Kerrie Reservoir, Glenfern Service Basin 6 6 <0.01 <0.01 <0.01 100%
Woodend Campaspe Reservoir, Reservoir C & Reservoir C Tank 5 5 <0.01 <0.01 <0.01 100%

PESTICIDES

Methoxychlor

2003/04

Methoxychlor is an insecticide used for the treatment of agricultural crops and livestock. If present, methoxychlor would most likely be detected in open water 
storages.
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Parameter Gross Alpha Activity
ADWG value 0.1 Bq/L (Becquerel per litre)
Description
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Gisborne Rosslynne Reservoir 1 1 <0.046 100%
Lancefield Bore No.2 1 1 <0.086 100%

Bore No.3 1 1 <0.054 100%
Merrimu Reservoir 1 1 <0.061 100%
Djerriwarrh Reservoir 1 1 <0.043 100%
McDonalds Reservoir 1 1 0.0097 100%
Orde Hill Reservoir 1 1 <0.015 100%
Willimigongon Reservoir 1 1 <0.016 100%

Myrniong Pykes Creek Reservoir 1 1 <0.047 100%
Pierce Reservoir 1 1 <0.058 100%
Wright Reservoir 1 1 <0.019 100%

Romsey Kerrie Reservoir 1 1 <0.019 100%
Campaspe Reservoir 1 1 <0.023 100%
Reservoir C 1 1 <0.019 100%

Parameter Gross Beta Activity
ADWG value 0.5 Bq/L (Becquerel per litre) after subtraction of Potassium-40 Beta
Description
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Gisborne Rosslynne Reservoir 1 1 0.072 0.093 0.114 100%
Bore No.2 1 1 0.092 0.126 0.160 100%
Bore No.3 1 1 0.080 0.104 0.128 100%
Merrimu Reservoir 1 1 0.054 0.091 0.128 100%
Djerriwarrh Reservoir 1 1 0.127 0.174 0.221 100%
McDonalds Reservoir 1 1 0.025 0.035 0.045 100%
Orde Hill Reservoir 1 1 0.019 0.029 0.038 100%
Willimigongon Reservoir 1 1 0.021 0.031 0.041 100%

Myrniong Pykes Creek Reservoir 1 1 0.047 0.065 0.083 100%
Pierce Reservoir 1 1 0.075 0.100 0.125 100%
Wright Reservoir 1 1 0.037 0.050 0.063 100%

Romsey Kerrie Reservoir 1 1 0.060 0.076 0.092 100%
Campaspe Reservoir 1 1 0.049 0.064 0.079 100%
Reservoir C 1 1 0.042 0.055 0.068 100%

Mount Macedon

Riddells Creek 

Woodend

(see Gross Alpha Activity)

2003/04

Lancefield

Melton

Woodend

Mount Macedon

2003/04

RADIOLOGICAL PARAMETERS

Melton

Radioactive materials occur naturally in the environment. Some radioactive compounds arise from human activities such as medical or industrial uses of 
radioactivity. By far the largest proportion of radiation comes from natural sources and external sources of radiation, with a very low proportion of human 
exposure from drinking water.

Riddells Creek 
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ABBREVIATIONS

Abbreviations used in this report: 

ADWG Australian Drinking Water Guidelines 

DHS Department of Human Services 

DSE Department of Sustainability and Environment 

DWQMS Drinking Water Quality Management System 

EMS Environment Management System 

EPA Environment Protection Authority 

EWOV Energy and Water Ombudsman Victoria 

HACCP Hazard Analysis and Critical Control Points 

IMS Integrated Management System 

NATA National Association of Testing Authorities 

NMHRC National Medical Health and Research Council 

SCADA Supervisory Control and Data Acquisition 

WHO World Health Organisation 

WIMS Water Information Management System 

WSA Water Services Agreement 
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FURTHER INFORMATION 

Further information on the contents of this report or general water 
quality issues can be obtained from Western Water at our customer 
service centre in Robertson Street, Gisborne, by telephoning 1300 
650 425, or by emailing mail@westernwater.com.au 


