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SCOPE OF THIS REPORT

This Report sets out the Committee’s findings in relation to four terms of reference of an
inquiry into the Quality of Perth’s Water Supply.

Unlike inquiries referred from the Legislative Council, this Inquiry was generated at the
impetus of the Committee.  The Committee then established its inquiry into the quality of
Perth’s water supply with the following terms of reference.

“That the Committee inquire into and report to the House on the quality of
Perth’s water supply, the inquiry to include consideration of the adequacy of
current systems for:

(a) monitoring the quality of Perth’s water supply and detecting health or
other risks;

(b) preventing contamination or deterioration of the quality of Perth’s water

supply;

(c) dealing with a health or other risk, contamination or deterioration of the
quality of Perth’s water supply, once detected; and

(d) reporting to Government and water users on the quality of Perth’s water
supply.

GOVERNMENT RESPONSE

This Report is subject to Standing Order 337:

After tabling, the Clerk shall send a copy of a report recommending
action by, or seeking a response from, the Government to the

responsible Minister.  The Leader of the Government or the Minister
(if a Member of the Council) shall report the Government’s response

within 4 months.

The four-month period commences on the date of tabling.
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GLOSSARY AND ABBREVIATIONS

Advisory Committee Advisory Committee for the Purity of Water

Aquifer a water-bearing stratum of permeable rock, sand, or
gravel

CALM Department of Conservation and Land Management

Coliforms Gram-negative, non-sporing, facultative rods that
ferment lactose with gas formation within 48 hours at
35°C.

cryptosporidium cryptosporidium parvum

CRCWQT Cooperative Research Centre for Water Quality and
Treatment

draft policy Draft Pesticide use in Public Drinking Water Source
Areas

DEP Department of Environmental Protection

EPA Environmental Protection Authority

Future Strategy Perth’s Water Future Strategy

giardia giardia lamblia

GLUWMS Gnangara Land Use and Water Management Strategy

Groundwater Water which occupies pores or crevices of rock and
soil

HAZMAT hazardous materials emergency management system

Health Department Health Department of Western Australia

JLUWMS Jandakot Land Use and Water Management Strategy

MRS Metropolitan Region Scheme

MoU Memorandum of Understanding

NATA National Association of Testing Authorities

NWQMS National Water Quality Management Strategy

OWR Office of Water Regulation

PDWSA Public Drinking Water Source Area

Potable Water Drinkable Water

PSC Public Sector Circular

Protozoa Large group of one celled animals, including
amoebas



ii

Select Committee Western Australian Legislative Assembly
Parliamentary Select Committee on Metropolitan
Development and Groundwater Supplies

SCADA Supervisory Control and Data Acquisition system

SWQMS State Water Quality Management Strategy

Thermotolerant Heat resistant

Trihalomethanes The most common class of disinfection by product
created when chemical disinfectants react with
organic matter in water during the disinfection
process

UK Department The United Kingdom Department of Environment,
Transport and the Regions

UWPCA underground water pollution control area

Commission Water and Rivers Commission

WAWA Water Authority of Western Australia

WHO World Health Organisation

1996 Guidelines Australian Drinking Water Guidelines 1996

1987 Guidelines Guidelines for drinking water quality in Australia
1987
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CHAPTER 1
EXECUTIVE SUMMARY AND RECOMMENDATIONS

EXECUTIVE SUMMARY

Introduction

1.1 The Sydney water scare of 1998 alerted the Australian public to the danger of water
contamination by pathogenic organisms.  Fortunately for Sydney residents, no serious
disease other than diarroheal illness was reported.  However, the legacy of the scare
was a meticulous review of all State and Territory drinking water supplies,
particularly in view of the enormous financial cost ($75 million) to the Sydney Water
Corporation.

1.2 Against this background the Ecologically Sustainable Development Committee
(“Committee”) explored whether a potential for a similar scare could occur in Perth.
As a result of its investigations, the Committee reassures Western Australians that
they may have confidence in the system managing and operating Perth’s water supply.
It is highly unlikely that contamination of the type which occurred in Sydney could
occur in Perth under current circumstances.

1.3 The inquiry's terms of reference reflect what the Committee considers the key
components of ensuring a high quality water supply, that is, an adequate monitoring
system; measures to prevent contamination; being able to detect and deal with
identified risks; as well as mechanisms for reporting to Government and consumers.

The operation, management and protection of Perth’s water

1.4 The Water and Rivers Commission (“Commission”) is the custodian of all Western
Australian rivers, lakes, wetlands, estuaries, inlets and underground water.  A key
objective of the Commission is to provide for the conservation and enhancement of
water quality and environmental values, but at the same time, support sustainable use.
To achieve this objective, the Commission uses various policies, guidelines, water
protection notes and by-laws as the foundation for plans that protect water quality in
underground water pollution control areas, water reserves and catchment areas.

1.5 The Committee appreciates that many other agencies protect Perth’s drinking water
quality.  For example, the Health Department of Western Australia (“Health
Department”) applies the 1987 Australian Drinking Water Guidelines to water
providers’ licences.  The Advisory Committee for the Purity of Water, established in
1925, provides a non-statutory, independent, monitoring and advisory role to the
Health Department, thereby protecting water supplies.  The Western Australian
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Planning Commission, through its State Planning Strategy and other land planning
processes, also contributes to water quality protection.  The Water Corporation
contributes significantly to water quality protection through its commercial interest in
a pristine water supply.  In 1995, it inherited from the disbanded Western Australian
Water Authority, responsibility for operating the infrastructure used to supply Perth's
water.

1.6 The Water Corporation prepares water source protection plans for the Perth region
supply under delegation from the Commission.  The Commission retains overall
responsibility for those plans and checks that they identify sources of contamination
and set programmes to establish the level of protection required in underground water
pollution control areas, water reserves and catchment areas.  The Commission attaches
a ‘priority system’ P1, P2 or P3 to the plans.

1.7 Priority 1 (P1) areas are declared over land where the provision of the highest quality
public drinking water is the prime beneficial land use. Priority 2 (P2) areas are
declared over land where low intensity development (such as rural) already exists.
Priority 3 (P3) source protection areas are defined to manage the risk of pollution to
the water source.  P3 areas are declared over land where water supply sources need to
co-exist with other land uses such as residential, commercial and light industrial
developments.

1.8 The Committee encountered difficulty obtaining the status of protection plans for the
Perth metropolitan region. It appears that plans for non-metropolitan areas, which do
not contribute to the Perth water supply system are either completed or in a more
advanced state than that of metropolitan water source protection plans.

1.9 The Committee notes that the Commission’s endeavours to update existing by-laws
governing activities in public drinking water source areas, have been protracted.
Reform of the by-laws is needed to align country and metropolitan by-laws for the
protection of water quality to both surface and groundwater sources. Progress on the
proposed 1997 by-laws is only at the stage where trial catchments have been
identified.

Cryptosporidium and Giardia

1.10 Cryptosporidium parvum and giardia lamblia were the culprit organisms responsible
for the Sydney water scare.  Fortunately, these organisms are not a problem for
Western Australia.  Water Corporation tests on drinking water sources throughout the
State during 1999, contained negligible numbers of cryptosporidium and no giardia.
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1.11 Typically, contamination from these pathogenic organisms would be identified after
an outbreak of illness, for example as occurred in Milwaukee, USA in 1993 when
400,000 people experienced intestinal illness and 50 people died.  The Sydney water
scare was unique in that routine monitoring caused the first response, that is, a 'boil
water alert' for the Sydney area.

1.12 Ultimately, the Sydney Water Inquiry reported that it was most unlikely that any
person suffered illness through ingesting cryptosporidium and giardia.  This indicates
that given the worst possible scenario of detectable protozoa within a single, poorly
managed catchment area such as Sydney’s Warragamba Dam, not one illness was
attributable to the water supply itself.

1.13 Pathogenic organisms are not the only means of contaminating water.  Various
activities in water catchment areas such as illegal firewood cutting, drug crops and
vandalism; recreational activities like camping, trail bikes and horse riding as well as
commercial logging activities can be contaminating.  Organic and inorganic
chemicals, pesticides and herbicides further contaminate water.

Perth’s Water Resources

1.14 The Committee notes that less than 4% of Perth’s household scheme water is actually
consumed as drinking water. Fifty eight per cent of scheme water is used indoors and
42% outdoors.  Of the indoor usage, 22% is used in the bathroom, 19% in toilets, 13%
in the laundry and 4% in the kitchen.

1.15 Perth’s scheme water is drawn from both ground and surface water sources.
Approximately 47% is sourced from groundwater, the remainder from dams.  These
statistics underlie the value of Perth’s groundwater supply and the imperative to
protect this source. Currently the Gnangara Mound is the major groundwater source
for Perth's drinking water and its most important water source.

1.16 It appears that Western Australia’s low population density, small industrial base and
good land planning has prevented extensive groundwater contamination occurring.
This is significant given that Western Australians rely extensively on groundwater for
water supply with our sandy soils making the underlying groundwater highly
vulnerable to groundwater contamination, for example, from pesticides. The
Committee has recommended that the Health Department’s proposed changes to
permitted pesticide use in catchments be subject to public scrutiny and Environmental
Protection Authority advice.

Monitoring Perth’s Water

1.17 In practice, it is neither physically nor economically feasible to test for all harmful
materials or organisms which may be present in water.  However, the Water
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Corporation conducts extensive testing for its own purposes consistent with the 1996
Drinking Water Guidelines to the most effective level practicable.

1.18 There are deficiencies in the monitoring of Perth's water supply, for example the
system is only designed to assess compliance with the 1987 and 1996 Drinking Water
Guidelines.  The monitoring system provides insufficient information to understand
the processes that determine quality of the water, and thus it is almost impossible to
anticipate problems before they arise.  This is particularly apparent for occurrences of
cryptosporidia, giardia, helminth ova and toxicants released by blue-green algae.

1.19 It appears to the Committee that the 1987 and 1996 Drinking Water Guidelines are
used in the industry primarily as a focus for compliance-based management strategies
without sufficient recognition of the importance of overall system management for
assuring safe drinking water.  The Committee considers that it is necessary to
anticipate and prevent harm in water quality management rather than just react to
problems after they arise.

Catchment Management

1.20 During 2000, the Commission began implementing the National Quality Management
Strategy through its own ‘State Quality Management Strategy’.  A principal focus is
‘integrated catchment management’ with the Commission acting as a facilitator of a
process designed to consider the whole water catchment and the interdependence of
water quality with land use and management.

1.21 A common thread running through much evidence reviewed by the Committee is that
to maintain the quality of Perth's water the first priority should be to protect the water
through good land use planning to protect the catchment providing the water, whether
surface or ground water.  Using treatment to deal with contamination is a second-best
option.  The Committee found  support for adopting catchment protection as the major
weapon in preventing contamination of water supplies.

1.22 The Committee accepts that overall, the agencies and authorities managing Perth’s
catchments have performed well.  However, when the Committee toured Mundaring
Weir with the Water Corporation in September 1998, it observed evidence of poor
catchment practices.  Serious soil erosion from CALM’s softwood logging activities
was photographed. In October 2000, it was brought to the Committee’s attention that
Stirling Reservoir had been clearfelled to the water’s edge.  Such practices have the
potential to increase turbidity (murkiness) of water supplies which in turn requires
additional chlorination to disinfect.  Excessive chlorination in conjunction with
organic matter results in increased levels of trihalomethanes in water supplies.  High
trihalomethane levels are a potential public health issue and by world standards,
trihalomethane guideline levels have been significantly relaxed in Australia.
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1.23 Under the State Quality Management Strategy, the Commission, the Ministry for
Planning and the Department of Environmental Protection have developed an
integrated catchment management approach for groundwater mounds around Perth
which coordinate and integrate existing legislative instruments without the need for
additional legislation.

1.24 Integrated catchment management is based on cooperation between community
groups and government agencies at all levels to consider all aspects of catchment
management.  These groups and agencies then compete for land use from their own
perspectives.  However, in seeking to accommodate all interests, the Commission is
pressured to compromise catchment protection by permitting multiple uses in
catchments.  This is particularly evident in the context of population and recreational
pressures in Perth’s catchments and is of concern to the Water Corporation who see
full water filtration treatment, (one part of a multiple barrier system), as the last resort
to protecting water quality.  The Committee concurs with this view.

1.25 The impetus for pristine water emanates from a health perspective considered by the
Minister for Health.  This health dominated process clearly has the most significant
impact on the quality of Perth’s water because the requirements for public health are
more stringent than for environmental management through which the Water and
Rivers Commission implements its catchment plans.  This necessarily leads to a
degree of tension between the objectives of the two regulatory agencies.

Reporting to Government and Consumers

1.26 The Sydney Water Inquiry commented on the absence of a community education
program concerning water quality and recommended that the community must have
the opportunity to develop an informed understanding of water quality issues and the
risks to public health. The Committee endorses that view and could find no such
deficiency in the processes by which Perth agencies report to our community.
Western Australia is comparatively well placed in having long ago established the
Advisory Committee on the Purity of Water to report to the Minister for Health.  This
has enhanced public confidence in both the monitoring and reporting of water quality
data.

RECOMMENDATIONS

Recommendation 1: That the draft by-laws for public drinking water source areas be
progressed as a matter of urgency.

Recommendation 2: That water source protection plans for the Perth metropolitan water
supply be completed as a matter of urgency.
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Recommendation 3: That the protection of water quality to meet public health objectives
have primacy in the planning of integrated catchment management.

Recommendation 4: That the review of Public Sector Circular 88 "Use of Herbicides in
Water Catchment Areas" be expedited by the Health Department of Western Australia, be the
subject of full public consultation, and be assessed by the Environmental Protection Authority.

Recommendation 5: That the Health Department of Western Australia liaise with the
National Health and Medical Research Council to review the drinking water guideline level
for trihalomethanes.

Recommendation 6: That the Minister for the Environment instruct the Independent Panel of
Experts, in consultation with the Water Corporation and Water and Rivers Commission, to
recommend guidelines so that logging practices do not affect water quality.

Recommendation 7: That when analytical techniques for the detection of cryptosporidium
and giardia are improved, they be incorporated into the Australian Drinking Water Guidelines.

Recommendation 8: That the Water Corporation include water quality issues in its
community education programmes.
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CHAPTER 2
IMPETUS FOR THIS INQUIRY

INSTIGATION OF THE INQUIRY

2.1 The Committee established the inquiry on September 16 1998.  The immediate
motivation for the inquiry was the series of difficulties reported in relation to two
pathogenic organisms known as cryptosporidium parvum (“cryptosporidium”) and
giardia lamblia (“giardia”) which were detected in Sydney's water supply in July
1998.   The Committee explored whether a potential for a similar scare could occur in
Perth.

2.2 The Committee deliberately restricted its inquiries to the Perth metropolitan area.
However, the Committee is also aware of the unique problems facing country
residents with the quality of their water supply.  The Committee is mindful that high
nitrate levels,1 salinisation, loss of fringing vegetation, eutrophication2, sedimentation
and contamination of inland waters are significant environmental issues for country
Western Australians.

2.3 Ultimately, the Sydney Water Inquiry reported that “…it was most unlikely that any

person suffered illness because of ingesting Cryptosporidium and Giardia during any
of the events.”3.  This indicates that given the worst possible scenario of detectable
protozoa within a single, poorly managed catchment area, not one illness was
attributable to the water supply itself.

2.4 This inquiry seeks to reassure the Western Australian public to have confidence in the
system managing and operating Perth’s water supply because it is unlikely that such a
scare could occur in Perth.

2.5 As the only Western Australian Parliamentary Committee responsible for reporting on
environmental matters, the Committee determined that it would be in the interests of
the Perth community if it conducted a focused review of the quality of Perth's water
supply.

                                                     

1 The water supply to Cue, Meekathurra, Mount Magnet, Nabawa, New Norcia, Sandstone, Wiluna,
Yalgoo, Laverton, Leonora and Menzies contains high natural nitrate levels exceeding the 1987 Drinking
Water Guidelines.  Infants less than three months old are at risk of developing symptoms of
methaemoglobinaemia

2 The process whereby high levels of nutrients such as oxidised nitrogen and inorganic phosphorus,
encourage the growth of algae in water bodies

3 Sydney Water Inquiry, Final Report, Volume 1, “Executive Summary, Introduction, Recommendations
and Actions”, December 1998, p. 6
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CONSEQUENCES OF A WATER CONTAMINATION PROBLEM

2.6 As an indication of the potential consequences of a water contamination problem, The
Australian newspaper on 15 January 1999 reported that:

"Consumers flooded the Federal Court registry in Sydney with more
than 300 claims during the final two workdays of last week in a rush

to meet Friday night's deadline for claiming compensation over the
city's water crisis.

About 2200 individuals and businesses . . . with claims up to $100,000
met the 5 pm deadline to register for the Sydney Water class action

settlement.

The water contamination last year already has cost Sydney Water $25

million in $15 rebates to customers and another $700,000 in
compensation to customers.

The corporation has settled about 3000 of 10,500 small claims . . .
lodged earlier before the class action settlement was approved by the

Federal Court.

As well as the 2200 customers opting for class action, another 108

have registered to pursue their own cases."4

2.7 The class action involved a broad spectrum of small business and all claims were
related to financial losses and loss of reputation, not personal injury.5  Private action
ranged from commercial claims to burnt out jugs.

2.8 Ultimately, the Auditor General reported to the NSW Parliament that the
contamination scare (euphemistically termed "water quality incidents") cost the
Sydney Water Corporation $74,600,000.6

THE WESTERN AUSTRALIAN RESPONSE

2.9 Perth regulatory agencies saw the Sydney contamination scare as an opportunity to
scrutinise Perth's water system, as well as to reinforce water management practices
and treatment delivery methods to the general public.  This was achieved through an
intensive water testing and public information campaign mounted jointly with the

                                                     

4 “Water-tortured claims flood court”, The Australian January 15 1999

5 Australian Current Law News, January 14 1999

6 The Audit Office of NSW, Auditor General’s Reports to Parliaments (1999) Volume 3, p.849
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Health Department of Western Australia (“Health Department”) to allay fears that
what occurred in Sydney could occur in Perth.7

2.10 This inquiry's terms of reference reflect what the Committee regards as the key
components of ensuring high quality supply, that is:

•  the adequacy of the monitoring system;

•  preventing contamination;

•  detecting and dealing with identified risks; and

•  reporting to Government and the public.

                                                     

7 Water Corporation, Annual Report, (1998/1999) p.7
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CHAPTER 3
PROCEDURE OF THE INQUIRY

HEARINGS WITH REPRESENTATIVES OF GOVERNMENT DEPARTMENTS AND AUTHORITIES

3.1 The Committee heard evidence from key government departments, statutory
authorities and an independent scientist.  A list of these is included at Appendix 1.

PUBLIC SUBMISSIONS

3.2 The Committee did not seek written submissions to the inquiry, although it received
submissions from key organisations as part of the hearings.

SITE VISITS

3.3 The Committee inspected various sites including the Wanneroo Treatment Plant and
Mundaring Weir. The Committee thanks the Water Corporation for its informative
tour.
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CHAPTER 4
HOW PERTH’S WATER SUPPLY IS OPERATED,

MANAGED AND PROTECTED

INTRODUCTION

4.1 In 1995 the Western Australian Government implemented a completely new
structure for the management of the State's water supply. Essentially, the roles of
water service provision and management of water resources were separated.  As Mr
Barry Sanders, General Manager, Bulk Water and Waste Water Division, Water
Corporation, explained:

"...The change came out of the Council of Australian Governments
reform which required the Western Australian government to

separate "the doing" from the “regulating” in the water industry.”8

4.2 Accordingly, in 1996 the Water Authority of Western Australia (“WAWA”) was
restructured into three new bodies:

•  the Water Corporation which is responsible for service delivery;

•  the Office of Water Regulation (“OWR”) which regulates the service
providers; and

•  the Water and Rivers Commission (“Commission”) which is responsible for
resource allocation and protection.

4.3 Approximately 30 separate pieces of legislation govern Western Australia's water
industry with those areas under the protection of the Commission being declared
under the Metropolitan Water Supply, Sewerage and Drainage Act 1909, the Water

Agencies (Powers) Act 1984 and the Country Areas Water Supply Act 1947.  These
Acts provide for the declaration of catchment areas, water reserves and underground
water pollution control areas (“UWPCAs”).  The Commission refers to these
collectively as ‘Public Drinking Water Source Areas’ (“PDWSAs”),9 and the
Committee has adopted this term for the purposes of this Report.

                                                     

8 Mr Barry Sanders, transcript of evidence, 14/10/1998

9 Water and Rivers Commission (1997), Draft Public Drinking Water Supply By-Laws, p.3
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KEY AGENCIES MANAGING PERTH'S WATER INDUSTRY

4.4 The organisational chart below illustrates the key agencies operating Perth's water
and their relationship to each other.

KEY AGENCIES  OPERATING PERTH’S WATER SUPPLY

The Water and Rivers Commission

4.5 The Commission was established by section 4 of the Water and Rivers Commission

Act 1995.  A Commission brochure, published in 1997 to explain the role of the
Commission following the changes of the previous two years, introduces the
Commission as follows:10

                                                     

10 Water and Rivers Commission (1996), Annual Report, Chairman’s Statement

Customers
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 "For the first time in Western Australia's history, a single

organisation now combines all the expertise concerned with the
management of our water resources.

The Water and Rivers Commission is the custodian of all the State's
rivers, lakes, wetlands, estuaries, inlets and underground water."

4.6 One of the Commission's objectives is to "...provide for the conservation and
enhancement of water quality and environmental values, whilst supporting

sustainable use."11  In this context, 'sustainable' means:

"...allowing for commercial and public use of rivers, streams,

wetlands and groundwater without significant detrimental impact on
important environmental and social values."12

4.7 The Commission's key functions in management of water resources are set out in the
Waterways Conservation Act 1976 and in the Act by which the Commission was
established, the Water and Rivers Commission Act 1995.  The mechanisms which it
uses to perform those functions are set out in those Acts and also in the Metropolitan

Water Supply, Sewerage and Drainage Act 1909.

4.8 The Commission reports to the Minister for Water Resources.  The Minister is also
the sole shareholder, on behalf of the Government, for the Water Corporation.13

However, much of the day to day management of water resources is not carried out
by the Commission itself but by the Water Corporation, under a 1995 agreement
delegating particular management functions to the latter.

The Water Corporation

4.9 The Water Corporation is one of Western Australia’s 30 licensed water service
providers.14  It supplies water to six regions including Perth.  Since the establishment
of the current administrative structure, the Water Corporation has enjoyed a unique
relationship with the Commission through a series of Memoranda of Understanding
and Operational Agreements which have delegated various functions from the
Commission to the Water Corporation.

                                                     

11 Water and Rivers Commission (1996), Annual Report, p.35

12 Water and Rivers Commission (1998), Annual Report 1998-1999, p.36

13 Water Corporation (1998), Annual Report, 1997-98, p.9

14 Office of Water Regulation Annual Report (1999-2000), p.27
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Delegation

4.10 The instrument of delegation gave responsibility to the Water Corporation for the
management of water supply catchments which are wholly in public ownership.  The
Commission retained primary responsibility for management of catchments which
include privately owned land.  Certain by-law powers relating to surveillance and
policing were also delegated to the Corporation in those catchments which contain
privately owned land.15

Memoranda of Understanding

4.11 Under an initial Memorandum of Understanding (“MoU”) between the Commission
and the Water Corporation dated December 19 1995, whichever of the two bodies
was primarily responsible for managing a catchment was also responsible for
preparing the plan for the catchment.16  The Commission retained the role of
ultimately approving the plans in all cases.17

4.12 That same MoU delegated both management powers18 to the Water Corporation, for
example "...all necessary powers to manage the water body of the reservoir in all

cases."19 and the power to implement by-laws.20  The Commission retained all
administrative powers relating to the:

•  licensing of any activities within catchments which require Commission
approval; and

•  preparation of by-laws.

4.13 A further MoU entered into by the two bodies in September 1996 provided that in
relation to “…statutory referrals for land use changes and activities”, Water

                                                     

15 Memorandum dated December 27 1995 from Acting Chief Executive Officer, Water and Rivers
Commission, p.1

16 Ten catchments were delegated to the Water Corporation under Schedule II of the Delegation by the
Water and Rivers Commission of performance of Catchment Management and Protection Functions of
the Water Corporation (Metropolitan Water Supply, Sewerage and Drainage Act Catchments)

17 Water Corporation and Water and Rivers Commission (1995), Memorandum of Understanding arising

from restructuring of the management of the Western Australian water industry, Schedule 1 item 15

18 Water Corporation and Water and Rivers Commission (1995), Memorandum of Understanding arising

from restructuring of the management of the Western Australian water industry, Schedule 1 item 1

19 Water Corporation and Water and Rivers Commission (1995), Memorandum of Understanding arising

from restructuring of the management of the Western Australian water industry, Schedule 1 item 18

20 Water Corporation and Water and Rivers Commission (1995), Memorandum of Understanding arising

from restructuring of the management of the Western Australian water industry, Part 4.12
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Corporation could make appropriate comments to the Commission where it had “…a

specific water quality protection issue”.21

4.14 The 1995 and 1996 MoUs provided guidance during the transitional stage following
the restructure of the water industry.  In June 2000, these MoUs were replaced with a
new 'Operational Agreement' between the Commission and the Water Corporation.
In terms of water source protection, the operational partnership continues themes laid
down in the earlier MoUs, for example, by-law development, catchment surveillance
and standards for water source protection plans.

Other Legislative mechanisms

4.15 In addition to the Commission's general powers under the Metropolitan Water
Supply, Sewerage and Drainage Act WA 1909, the Governor may constitute an
UWPCA for the protection of drinking water quality, for which the Minister for
Water Resources may make by-laws.

4.16 Section 146(1) of the Metropolitan Water Supply, Sewerage and Drainage Act WA
1909 also authorises the Water Corporation to make by-laws for, amongst other
things, the "…prevention of the pollution of water within or under any water reserve
or catchment area."  One area regulated under these powers is the Jandakot
UWPCA.

4.17 Under the Metropolitan Water Supply, Sewerage and Drainage By-laws 1981,
certain activities are restricted in a pollution area (including a UWPCA) and can be
undertaken only with a permit from the Commission.  To govern the issuing of
permits in the area, the Commission has prepared "Process Guidelines for Issuing
Permits in Underground Water Pollution Control Areas".

4.18 Similarly, the Commission can declare PDWSAs under the same Act, with similar
permit requirements.  For example, the Water Quality Protection Note titled Above
ground chemical storage tanks in public drinking water source areas includes
restrictions about the storing of petroleum products within 2 kilometres of the top
water level of reservoirs and that refuelling should occur on an impervious sealed
area; kerbed, graded or bunded to prevent liquid runoff to the environment.22

                                                     

21 Water Corporation and Water and Rivers Commission (1996), Memorandum of Understanding on

operational activities for water quality protection within public drinking water source areas and
undertaken by the water source and treatment branch, Schedule p.4

22 Water and Rivers Commission (1998), Above ground chemical storage tanks in public drinking water
source areas, p.2
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How is water quality protected
in Western Australia?
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MECHANISMS PROTECTING PERTH’S WATER RESOURCES

The Advisory Committee for the Purity of Water

4.19 The Advisory Committee for the Purity of Water (“Advisory Committee”) was
established in 1925 and has had a non-statutory, independent advisory role in
monitoring and thereby protecting water supplies in the State since that time.
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According to its 1998 Annual Report,23 following the restructure of the Water
Authority, the Advisory Committee had “…undergone a change to reflect its
principal focus in relation to health issues.  The Committee successfully transferred

Chairmanship and Secretarial responsibilities from the Water Corporation to the
Health Department of Western Australia.”24  The Advisory Committee comprises
senior officers from the:

•  Health Department;

•  Water Corporation;

•  Chemistry Centre of Western Australia;

•  Agriculture Western Australia;

•  Department of Conservation and Land Management (“CALM”); and

•  OWR.

In keeping with the aim of the Advisory Committee to retain an independent
advisory role, the Commission is not represented.25  The Advisory Committee
augmented its membership with representation from the OWR during 1998.

The Australian Drinking Water Guidelines

4.20 The ‘Guidelines for Drinking Water Quality in Australia 1987’ (“1987 Guidelines”)
published by the National Health and Medical Research Council have been accepted
by the Ministers for Water Resources and Health, on the recommendation of the
Advisory Committee, as the applicable standards for drinking water quality
throughout the State.26  The Water Corporation's operating licence requires
compliance with the 1987 Guidelines.

4.21 In 1996 the National Health and Medical Research Council and Agriculture and
Resource Management Council of Australia and New Zealand published an updated
set of guidelines.  The Advisory Committee in its 1998 Annual Report describes the
present status of the Australian Drinking Water Guidelines 1996 (“1996
Guidelines”) in Western Australia as follows:

                                                     

23 The Advisory Committee is two years behind with its publications.  The 1998 Annual Report was not
published until April 2000

24 Advisory Committee for the Purity of Water, Annual Report 1998, p.5

25 Advisory Committee for the Purity of Water, Annual Report 1997, p.2

26 Advisory Committee for the Purity of Water, Annual Report 1997, p.6
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"[The] Committee continued with the progressive implementation of

the 1996 Australian Drinking Water Guidelines.  [The] Committee is
keen to see the full implementation of this document and is working

towards a target date of around the year 2000-2."27

4.22 According to the Cooperative Research Centre for Water Quality and Treatment
(“CRCWQT”)28, the 1996 Guidelines are largely similar to the 1993 World Health
Organisation (“WHO”) Drinking Water Guidelines, but have also been significantly
influenced by the input of specialist panels representing Australian and New Zealand
water authorities, state and federal departments of health and water resources,
CSIRO, universities and private industry.

4.23 The 1996 Guidelines list a number of barriers to minimise the transmission of micro-
organisms through the supply system.  These are that:

•  the water sources selected should be protected from contamination by human
or animal faeces and an active catchment protection maintained;

•  the water should be pre-treated, for example detention and settling in
reservoirs for sufficient time to allow bacteria to die off (3-4 weeks);

•  water storages should be protected;

•  coagulation, settling and filtration should be carried out;

•  the water should be disinfected before it enters the distribution system;

•  an adequate residual concentration of disinfectant should be maintained in
the water throughout the distribution system;

•  the distribution system should be secured against possible re-
contamination.29

4.24 Dr Ronald Rosich, a former senior employee with the Water Corporation, doubts that
Perth's water currently meets the 1996 Guidelines, although it does comply with the
1987 Guidelines.

“Monitoring water supplies historically focussed on their quality
leaving the headworks.  It was assumed that the quality would be

maintained in the distribution system but, as experience has shown,
this assumption is invalid.  World's common guidelines, and the

                                                     

27 Advisory Committee for the Purity of Water, Annual Report 1998, p.5

28 The Centre was established in 1995 under the Australian Government’s Cooperative Research Centres
Program to provide a national strategic research capacity for the Australian water industry

29 National Health and Medical Research Council & Australian Water Resources Council (1996) p.6
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1996 Australian guidelines, now place much more emphasis on both

sampling and assessment reflecting water as received by consumers.
This means increased sampling in, or near to, consumer's taps.  The

1987 guidelines allow assessment based on the entire metropolitan
system.  The 1996 guidelines require assessment on much smaller

zones within a system, and it is for this reason that Perth's water
supply is likely to fail the newer guidelines."30

POLICY MECHANISMS

The National Water Quality Management Strategy

4.25 The National Water Quality Management Strategy (“NWQMS”) outlines water
quality management objectives, principles, guidelines31 and strategies as well as
providing a framework for implementation. The NWQMS's prime objective is:

"...to achieve sustainable use of the Nation's water resources by

protecting and enhancing their quality while maintaining economic
and social development…"32

4.26 However, the NWQMS is limited in that it is only a tool to assist government
agencies and communities to manage the nation's water resources.  It relies on
collaboration among stakeholders to generate credibility, commitment and co-
operation.  The NWQMS in no way compels action.

The Draft State Water Quality Management Strategy

4.27 During 1999, the Commission began implementing the NWQMS in Western
Australia in the form of a draft ‘State Water Quality Management Strategy’
(“SWQMS”).  Ten agencies will have specific roles in implementing parts of the
SWQMS.33  For example:

•  the Commission will be responsible for issues relating to water reform;

                                                     

30 Dr Ronald Rosich, transcript of evidence 21/1/1998

31 For example, a 20 step model for developing a catchment management plan

32 Agriculture and Resource Management Council of Australia and the Australian and New Zealand
Environment and Conservation Council (1994) The National Water Quality Management Strategy , p.2

33 These are: Agriculture Western Australia, Department of Conservation and Land Management,
Department of Environmental Protection, Department of Minerals and Energy, Fisheries Western
Australia, Health Department of Western Australia, Ministry of Planning and Western Australian
Planning Commission, Office of Water Regulation, Water and Rivers Commission, and water service
providers including Water Corporation, Aqwest and Busselton Water Board
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•  environmental protection components will be in the purview of the EPA and
DEP; and

•  the Health Department will be responsible for implementing the 1996
Guidelines.

4.28 This will be achieved through ecologically sustainable development; an integrated
approach to water quality management; community involvement in setting the water
quality objectives and developing management plans; government endorsement of
the water quality objectives and adopting a cautious approach when evaluating
proposals.34

4.29 Under the draft SWQMS, the 1996 Guidelines have been adopted by the relevant
agencies.  However their implementation is predicated upon each agency's ability to
comply.

4.30 The Committee notes that the adoption of the 1996 Guidelines places community
consultation firmly on the water industry agenda, suggesting that the community has
the right to participate in policy-making decisions about how a safe and good quality
drinking water supply is to be achieved.  Furthermore, they outline the requirements
of a comprehensive consultation strategy and emphasise effective communication
with consumers.35

Priority Source Protection Areas

4.31 Within a catchment or groundwater area, the Commission implements a "priority
classification" system which determines the degree of protection offered to
(conversely, the level of activity allowed in) different parts of the area.  There are
three levels of protection, described by the Commission in its Water Quality
Protection Note (“Note”) on "Land use compatibility in public drinking water source
areas" as follows:

"Priority 1 (P1) source protection areas are defined to ensure that
there is no degradation of the water source.  P1 areas are declared

over land where the provision of the highest quality public drinking
water is the prime beneficial land use.  P1 areas would typically

include land under Crown ownership.  P1 areas are managed in
accordance with the principle of risk avoidance and so land

development is generally not permitted.

                                                     

34 Draft State Water Quality Management Strategy (1999)  p.2

35 The Quarterly External Newsletter of the CRC for Water Quality and Treatment (1998) Community

Consultation: The Daylesford Experience, Issue 3
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Priority 2 (P2) source protection areas are defined to ensure that

there is no increased risk of pollution to the water source.  P2 areas
are declared over land where low intensity development (such as

rural) already exists.  Protection of public water supply sources is a
high priority in these areas.  P2 areas are managed in accordance

with the principle of risk minimisation and so land development is
generally not permitted.

Priority 3 (P3) source protection areas are defined to manage the
risk of pollution to the water source.  P3 areas are declared over

land where water supply sources need to co-exist with other land
uses such as residential, commercial and light industrial

developments.  Protection of P3 areas is achieved through
management guidelines for land use activities.  If the water source

does become contaminated, then water may need to be treated or an
alternative water source found."36

4.32 The Note gives an indicative list of what types of activities are likely to be
compatible with each type of Priority area.

 Reservoir Protection Zones

4.33 Wellhead and reservoir protection zones protect the water source from contamination
in the immediate vicinity of production wells and reservoirs.  Wellhead zones are
usually circular, with a radius of 500 metres in P1 areas and 300 metres in P2 and P3
areas.  Reservoir zones usually consist of a two kilometre area around the top water
level of a reservoir.37

Land Use Planning in Western Australia

4.34 Activities taking place in PDWSAs obviously raise a range of social and
environmental considerations, not only water protection considerations.  A range of
planning laws and guidelines apply to land management, only some of which are
within the purview of the Commission.

4.35 Land use planning remains primarily the responsibility of the Ministry for Planning
and the West Australian Planning Commission, in accordance with the Metropolitan

                                                     

36 Water and Rivers Commission, Water Quality Protection Note: Land Use Compatability in Public
Drinking Water Source Areas, Version 21, January 2000

37 Water and Rivers Commission (1997) Water Resource Protection Series p.1 referring to by-law section
5.6 of the Metropolitan Water Supply, Sewerage and Drainage Act 1909
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Region Scheme38 (“MRS”).  The MRS can be used to good advantage to protect
water resources.  One example was the creation of the Jandakot Rural Water
Protection Zone in May 1998. The new classification gave power to the Commission
to determine acceptable, restricted and unacceptable land uses within the zone.

4.36 The land planning process determines to what extent water protection considerations
apply in different parts of a catchment.  Interestingly, the Water Corporation places
greater emphasis on catchment management and planning issues than on physical
policing of catchments.39  Mr Keith Cadee, Manager, Water Sources and Treatment
Branch, Water Corporation, discussed the resources given over to physical protection
and land planning protection respectively:

"Mr CADEE:  We have within my branch a single-source protection

or catchment protection group.  Most of the catchment protection
effort on the ground is directed at the surface water catchments.

That is where there are very short-term activities, such as
marroning, camping or fishing, which are very transient in nature.

In the groundwater catchments, which are not as vulnerable to those
short-term human activities, we maintain one full-time catchment

protection person, supplemented by the surface water people from
time to time.  More of our effort goes into looking at land planning,

land use, and structural policy-type issues with groundwater
because it needs more protection from that."40

4.37 In addition to the Commission’s exercise of its own statutory powers in section 10 of
the Water and Rivers Commission Act 1995, there are at least two other avenues by
which protection of water resources can be promoted.

4.38 First, the Commission provides specific advice in the form of a 'Statutory Referral'
on land and development proposals to the Ministry for Planning, Local Government
and other land planning authorities.41  In 1998/99, the Commission received 6,680
referrals from which advice was provided, compared with 6,300 in 1997-9842 and
3,500 in 1996-97.43  In parallel with this formal advisory role, the Commission

                                                     

38 Under the Metropolitan Region Town Planning Scheme Act (WA) 1959

39 However, the Advisory Committee refers to 51 prosecutions by the Water Corporation for illegal
activities under its by–laws in the Advisory Committee’s Annual Report 1998, p.3

40 Mr Keith Cadee, transcript of evidence, 14/10/1998

41 Water and Rivers Commission Annual Report 1998-99, p.92

42 Water and Rivers Commission Annual Report 1998-99, p.92

43 Water and Rivers Commission Annual Report 1998-99, p.52
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liaises with proponents of land use changes "…to ensure that its policies and

guidelines are understood and considered in land planning and development
decision making."44

4.39 Secondly, the Commission has a broad advocacy role in land management generally.
In its Annual Report 1996-97, under the heading "Protecting public and private water
supplies", the Commission lists a number of instances where it has negotiated with
the Ministry for Planning, the DEP, local communities, business interests, local
government, and the Water Corporation to incorporate water protection policies in
land use.45

Proposed new by-laws

4.40 In 1997 the Commission published a draft for a new set of by-laws to replace the
existing by-laws governing activities in Public Drinking Water Source Areas.  The
Commission explained the reasons the new by-laws are needed as follows:

"Need to reform the by-laws

The present by-laws for the protection of water quality are different

in country and metropolitan areas and they have not been reviewed
for many years.  Evidence that water sources, particularly

groundwaters, are being damaged and continuing conflicts between
land development and water protection are compelling reasons to

reconsider the way in which water sources are protected.  A review
of the policies for protection of water sources has been undertaken

with the objective of modernising the by-laws and increasing the
opportunity for industries potentially polluting activity to develop
economic pollution control measures.

The proposed by-laws are intended to apply equally in metropolitan
and country areas and to both surface and groundwater sources.

Out of date provisions in the existing by-laws have been removed
and the new by-laws include improved administrative and

enforcement measures."46

                                                     

44 Water and Rivers Commission Annual Report 1996-97, p.52

45 Water and Rivers Commission Annual Report 1996-97, pp. 51-52

46 Water and Rivers Commission (1997), Draft Public Drinking Water Supply By-Laws, p.3
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4.41 The Committee notes that progress on the proposed new by-laws has to date, been
protracted.  The Commission is now in the process of identifying catchments for a
trial application of the proposed new by-laws.

Formal management plans

4.42 The Commission develops formal management plans for Public Drinking Water
Source Areas.  The Commission aims to complete formal management plans for all
areas which are water sources.  At the time of the Commission's 1996-97 Annual
Report, of the State's total licensed water use, 51% was drawn from areas covered by
a formal management plan approved by the Board, and 74% by a formal
management plan approved by Senior Management.47  By 1998-99, the figures were
61% and 97%,48 indicating steady if unspectacular progress is being made in respect
of Board approved plans compared with a significant improvement in plans approved
by senior management.49

4.43 As the Committee understands it, large areas where a range of issues (including
water quantity) needs to be considered are dealt with in an "Environmental Water
Provisions Plan", while smaller areas with a central water source to be managed are
dealt with in a "Water Source Protection Plan".

4.44 A Water Source Protection Plan can, among other things, propose that a Water
Reserve be created.  A Water Reserve is an area which is classified according to the
P1 - 2 - 3 system.  Within the Water Reserve, specified areas can be proclaimed as
"wellhead protection zones".50

Water Source Protection Plans

4.45 The Commission's document "Standards and Guidelines for the Development of a
Water Source Protection Plan" is a template for the development of such Plans.  As
an indication of what matters will influence the shape of a Plan, the document sets
out the following issues that should be addressed as part of the planning process:

•  the gazetted protection areas;

•  the vulnerability of the source to contamination;

                                                     

47 Water and Rivers Commission, Annual Report 1996-97, p.21

48 Water and Rivers Commission, Annual Report 1998-99, p.87

49 Water and Rivers Commission, Annual Report 1997-98, p.71.

50 See for example Water and Rivers Commission (1997), Guilderton Water Reserve Water Source

Protection Plan - Water and Rivers Commission Report WRP 3
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•  the hydrology/ hydrogeology, including quantity and quality of the source;

•  the importance of the source, future plans for the source, current water use;

•  current and potential land uses;

•  land tenure over the catchment/area to be protected;

•  the differential protection required, that is P1, 2 or 3;

•  the level of community consultation;

•  ongoing monitoring of resource quality/quantity; and

•  resources available for implementation.51

4.46 By contrast, the NWQMS's "20 Steps to Develop Catchments and Coastal Waters
Management Plans" provides a far more consistent and comprehensive model for the
development of water quality management plans.  The steps are to:

•  identify the planning region;

•  develop appropriate mechanisms for stakeholder involvement;

•  assess the resource and scope the range of issues to be addressed;

•  identify the background information about the resource;

•  identify the environmental values of waters in different parts of the
catchment;

•  identify water quality problems and associated factors affecting
environmental values;

•  determine where and from what sources degradation of water quality is
occurring;

•  determine local water quality objectives;

•  identify technical options and assess implementation mechanisms for
management action;

•  identify priority areas and time targets for water quality improvement;

•  assess potential environmental effects of different management actions;

•  assess the potential ecological, economic and social impacts of different
management actions;

                                                     

51 Water and Rivers Commission (1998), Standards and Guidelines for the Development of a Water
Source Protection Plan , p.5
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•  formulate broad management strategy options to achieve different
environmental objectives or targets;

•  evaluate the cost effectiveness and associated impacts of alternative
management strategies;

•  formulate a draft management strategy;

•  release draft water quality management strategy for public comment;

•  finalise and then submit water quality management strategy to government
for approval;

•  develop local water quality management plans for priority areas in
conjunction with related land and water management planning;

•  implement management strategy (including local water quality management
plans); and

•  monitor effects of implementation of the strategy and adjust action plans.

4.47 However, as stated previously, the NWQMS, although a comprehensive tool, is
merely a guide and acknowledges that "…the steps will be used in the different States

and Territories [depending on] the administrative structures and on the current
development of water management plans on local factors."52

FINDINGS

The Committee finds that:

1. the Water Corporation is primarily responsible for management of the Perth metropolitan
area catchments and preparing water source protection plans under powers delegated by
the Water and Rivers Commission;

2. the Water and Rivers Commission’s water source protection plans for the Perth
metropolitan area include controls over access, activities, land use practices and
development; and

3. progress on proposed new by-laws for public drinking water supply areas has been
protracted.

RECOMMENDATIONS

Recommendation 1: That the draft by-laws for public drinking water source areas be

progressed as a matter of urgency.

                                                     
52 Agriculture and Resource Management Council of Australia and the Australian and New Zealand

Environment and Conservation Council (1999), The National Water Quality Management Strategy,

p.32
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CHAPTER 5

PERTH’S WATER RESOURCES

INTRODUCTION

5.1 Despite being the driest inhabited continent, Australia ranks second in the world in
terms of water use per capita with 1 million litres of fresh water used per person.53

Agriculture, including forestry and fishing, account for over 70% of consumption,
while household water use is responsible for 8%.  About 52% of water is supplied via
mains infrastructure while the rest is extracted directly from the environment.54  

5.2 In Perth, 58% of household scheme water is used indoors and 42% outdoors.  Of the
indoor usage, 22% is used in the bathroom, 19% in toilets, 13% in the laundry and 4%
in the kitchen.  Less than 4% is actually consumed as drinking water.55

5.3 In Perth, most of the population live on the Swan Coastal Plain, making Perth unique
in Australia because urban development is situated over a large ground water
resource.56 In 1994, the Western Australian Legislative Assembly Parliamentary
Select Committee on Metropolitan Development and Groundwater Supplies (“Select
Committee”) reviewed the impact of metropolitan development on Perth's
groundwater resources and concluded that land controls were required to minimise the
risk of pollution.57

5.4 This landmark Select Committee made 28 recommendations, one of which was to
prepare Land Use and Water Management Strategies for the Jandakot58 and
Gnangara59 Mounds.  The current status of all the Select Committee recommendations
is attached at Appendix 3.

                                                     

53 Compared with residents of North America who use almost two million litres per person per year, while
Europeans use 600,000 litres per person per year

54 The Australian Bureau of Statistics, Water Account for Australia 1994 to 1997, ABS (Catalogue No.
4610.0)

55 David Smith, Water In Australia, Resources and Management, (1998), p. 110

56 Compared with, for example Melbourne, where 90% of its water supply is sourced from catchments

57 Legislative Assembly (1994) Select Committee on Metropolitan Development and Ground Water

Supplies

58 Jandakot’s strategy was prepared in 1995 with an amendment to the Metropolitan Region Scheme in
1998 introducing a water catchment reserve and rural protection zone

59 Gnangara’s strategy is now at public comment stage
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PERTH’S WATER SOURCES

5.5 Perth draws its water from a number of sources, both ground and surface water.60

Approximately 47% of Perth's water is sourced from groundwater, the remainder from
dams.61  Mr Roger Payne, Chief Executive of the Commission explained to the
Committee the importance of groundwater for Perth's water supply:

"Groundwater is an important source of water for the continuing
development of the Perth Region.  Groundwater is utilised for public

schemes and industry, and as irrigation water for public open space,
recreation grounds, horticulture and household gardens."62

5.6 Groundwater resources occur in a number of separate locations, including the
aquifers63 known as the Superficial aquifer, Mirrabooka aquifer, Leederville aquifer
and Yarragadee aquifer.64 "Perth's Water Future Strategy" (“Future Strategy”), a
planning document published by the WAWA before it was reformed, proposed that by
2021 the sources for use will be as follows

•  Coastal groundwater

•  Central Gnangara groundwater

•  East Gnangara groundwater

•  North Gnangara groundwater

•  Swan - Canning surface water

•  Karnup - Dandalup groundwater

•  Serpentine - Murray surface water

•  Harvey surface water

5.7 The Future Strategy then outlines a rough timetable for development of 22 new
sources within these eight areas.

                                                     

60 For the purposes of this Report, water sourced from private bores in Perth is excluded

61 Water Corporation Annual Report (1998/1999), p.67

62 Mr Roger Payne, transcript of evidence, 17/11/1998

63 An acquifier is a layer of rock which holds water and allows water to percolate through it

64 Mr Roger Payne, transcript of evidence, 17/11/1998
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The Gnangara Mound

5.8 Currently the Gnangara Mound (“Mound”) is the largest shallow groundwater
resource near Perth. It is the major groundwater source for Perth's drinking water with
the Commission describing it as Perth's most important water source.

5.9 As stated in paragraph 5.2, the Select Committee investigated the relationship between
metropolitan development and groundwater supply.  A 'Land Use and Water
Management Strategy' was recommended to “…protect the groundwater and

environmental features of the Mound whilst allowing the maximum development of the
land for the benefit of the community."65

5.10 This recommendation resulted in the Commission working with other government
agencies to maintain the Mound's water quality for the long term through initiatives
such as the 'Gnangara Park Concept Plan'.  Additionally the Environmental Protection
Authority (“EPA”) is developing a "State Groundwater Environmental Protection

Policy" to provide a framework for the protection of the environmental values of
groundwater in Western Australia.  It commenced in 1997 and will be completed in
2000 when it is expected the necessary Environmental Protection Act 1986 (WA)
amendments may be proclaimed.66  These complementary programs will give long
term protection to the Gnangara Mound groundwater resource.67

Plans Protecting Perth’s Water Sources

5.11 Water source protection plans establish the level of protection required in UWPCAs,
surface catchment areas and water reserves.  Generally, they identify sources of
contamination that should be investigated and set out programmes for the
management of the resource.68

5.12 The Committee encountered difficulty obtaining the status of these protection plans
for the Perth metropolitan supply. The Committee observed that plans for regional
drinking water sources, which do not contribute to the metropolitan water supply
system, are either completed or in a more advanced state than that of metropolitan
water source protection plans.

                                                     

65 Legislative Assembly (1994) Select Committee on Metropolitan Development and Ground Water

Supplies recommendation 6.1

66 Government response to the Department of Environmental Protection’s 1998 State of the Environment

Report, Action Number 63.3

67 Waters and Rivers Commission (1999) Gnangara Groundwater Mound at Website: www.wrc.wa.gov.au

68 Waters and Rivers Commission Stirling Dam Catchment Area, Draft Water Source Protection Plan,
Perth Metropolitan and Harvey Town Water Supply, November 1999, p. iii
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5.13 Below is a list of current and proposed sources contributing to the metropolitan water
supply system.69

Underground Water Pollution Control Areas (groundwater sources)

UWPCA Status of source Status of UWPCA Status of source
protection plan

Jandakot Current/future
wellfield
extensions

Gazetted
(amendment in
progress)

Jandakot Land Use
and Water
Management
Strategy (JLUWMS
Complete)

Mirrabooka, Wanneroo,
Gnangara

Current/future
wellfield
extensions

Gazetted (amend
after finalisation of
Gnangara Land Use
and Water
Management
Strategy:
(GLUWMS))

GLUWMS being
finalised

Perth Coastal and
Gwelup

Current/Future
wellfield
extensions

Gazetted In preparation

Karnup-Dandalup Future Additional wellfield
planning required
before gazettal could
occur70

Prepare after
detailed planning

                                                     

69 Sources from country towns in the Perth Hinterland (not contributing to the metropolitan water supply
system) are attached at Appendix 2

70 The Commission currently provides advice on compatibility of land use in line with anticipated future
priority classifications
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Catchment Areas (Established surface water sources)

Catchment Area Status of
source

Status of
reserve

Status of source
protection Plan

Bickley Brook, Lower Bickley
Brook, Victoria Reservoir,
Churchman Brook, Canning
River, Lower South Dandalup,
South Dandalup Dam, Harvey
& Stirling Dams

Current All gazetted In preparation (All
delegated to Water
Corporation).71

Serpentine Pipehead Dam,
Serpentine Dam, North
Dandalup Pipehead Dam,
Conjurunup Creek, Wungong,
Harris reservoir

Current All gazetted Yet to commence (All
delegated to Water
Corporation)72

Mundaring Current Gazetted Completed

Water Reserves (Undeveloped surface water sources)

Status of
source

Status of
reserve

Status of source
protection plan

Gooralong Future Gazetted Future

Dirk Brook Future Gazetted Future

Brockman River, Gingin Brook,
Ellen Brook, Julimar, Susannah
Brook, Woorolloo Brook, Jane
Brook

Possible
Future

Possible
Future

Possible Future

                                                     

71 Sources have an established management regime

72 Sources have an established management regime



Ecologically Sustainable Development Committee NINTH REPORT

34 G:\DATA\sd\SDRP\sd009rp.doc

Other Protective Mechanisms

5.14 Given that most of Perth is underlain by sandy soils, making ground water vulnerable
to contamination from surface land use, the Commission has established a
contaminated site database.  Named the "Site LEGACI",73 it collects and manages data
related to contaminated sites and makes that information available to stakeholders.74

PERTH'S WATER USE

5.15 The Commission is responsible for allocating water for use in Perth.  It sets out its
philosophy as follows:

"The Water and Rivers Commission will only allocate water to users

where the allocation is ecologically sustainable.  The Water and
Rivers Commission sets sustainable limits on water extraction and

seeks EPA advice on proposed environmental provisions."75

5.16 In 1999-2000, the Water Corporation supplied 510,733 water services to the Perth
region.76 Perth consumption for the 1999-2000 year was 218,698 megalitres, an
increase from 203,394 megalitres in 1998/99.

5.17 At 30 June 2000, Perth's dams were extremely low, holding just under 25% of their
total capacity. This figure represents only a marginal increase on the 1998/1999 figure
of 20% and is evidence of a pattern of continual decline since 1996/199777 when water
storage capacity was 40.1%.  (In 1997/1998 the figure was 27.2%)

5.18 The 1997/1998 Water Corporation Annual Report suggested that the increase in water
use, combined with a trend towards lower rainfall, threatened to bring about shortfalls
in supply.  The threat was being dealt with in part by seeking to minimise water use
and in part by boosting water supplies, specifically (in 1997-98) by developing
groundwater schemes on Perth's northern rim.78  The 1998/1999 Annual Report
contains a number of measures to arrest the serious decline in Perth's water supply
over the last 25 years, including:

                                                     

73 This is an acronym for Land Encumbrance, Groundwater and Contaminations Investigations

74 When opening Parliament on August 8 2000, the Administrator of Western Australia, referred to the State
Government’s commitment to introducing contaminated site legislation within the current session

75 Water and Rivers Commission (1997), Allocating Water For Perth's Future - assessment of the "Perth's
Water Future Strategy”, p.27

76 Water Corporation, Annual Report (1999/2000), p.69

77 Water Corporation, Annual Report (1998/1999), p.14

78 Water Corporation, Annual Report  1997-98, p.14
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•  the completion of the first stage of the Neerabup groundwater scheme;

•  the continuing of stage two works of the Neerabup scheme;

•  two new bores in Wanneroo;

•  a groundwater scheme at Lexia; and

•  the Stirling/Harvey redevelopment scheme.79

5.19 A 1999 Water Corporation diagram of the water cycle indicates that there are 31
different water sources for Perth.80  In addition there are a number of storage
reservoirs distributed through the Region.

Perth's Water Future Strategy

5.20 The Future Strategy sets out its projections for future water consumption in Perth.  It
focuses primarily on predicted volume of water demand, how demand should be met,
and the need to take into account environmental factors in meeting it.  The quality of
Perth's water supply is a less prominent issue, presumably because it was not felt that
there was a need for significant change to current practice.  However, the Future
Strategy does identify as one of its central issues:

"The importance of protecting our existing and future ground and

surface water sources from contamination".81

5.21 In addition, two of the seven objectives relate specifically to water quality, being to:

"...ensure availability of acceptable water quality and quantity to the
years 2010 and 2021 by means of a strategy which is technically

viable and socially acceptable;

minimise the risk to human health and safety."82

5.22 The Future Strategy was reviewed by the EPA, reporting to the Minister for the
Environment, under section 16(e) of the Environmental Protection Act 1986.  It was
also reviewed by the Commission, which summarises the projections of demand as
follows:

                                                     

79 Water Corporation, Annual Report (1998/1999), p.13

80 Water Corporation, Annual Report 1999, p.11

81 Western Australian Water Authority (1995), Perth's Water Future - a water supply strategy for Perth and
Mandurah to 2021 (with a focus to 2010), p.ii

82 Western Australian Water Authority (1995), Perth's Water Future - a water supply strategy for Perth and
Mandurah to 2021 (with a focus to 2010), p.3-3
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"Approved sources currently being developed will lift system capacity

to nearly 300GL/yr by the year 1998.

The Strategy suggests that an additional 230 GL/yr of scheme water

supply may be required under a 'most likely' population and an
unmodified water use scenario by 2021.  Unmodified water use does

not take into account reductions in consumption through water use
efficiency. . .  The Strategy suggests that an additional 170 GL/yr of

scheme supply would be required by 2021 with water use
efficiency."83

5.23 The Future Strategy arrives at these figures based on its estimates that per capita water
consumption will show a steady increase over coming decades.  In recent years
consumption has varied between about 165 and 185 kL/yr/person, most recent figures
being around 170 kL.  It projects an increase to about 240 kL/yr/person without water
efficiency, or 210 kL with water efficiency measures taking effect.84

5.24 However, the Commission considered that the proposed demand projections of the
Future Strategy were too high and unacceptable for “…achievable levels of efficient
water use for Perth.”85  Consequently the Commission as allocator and protector of
Western Australia’s water resources recommended lower levels.86 The Commission
made its calculations on the basis that the Water Corporation had failed to take into
account the manner in which Western Australians respond to water use efficiency
programmes when called upon in times of drought.  The Commission believes that the
“behavioural gains” from such efficiency programmes should over time, convert to
permanent structural reductions.

Perth’s Water Source Infrastructure

5.25 As part of the 1995 reorganisation of the water industry, the Water Corporation
became responsible, under section 27(1)(a) of the Water Corporation Act 1995, for
acquiring, storing, treating, distributing, marketing and supplying water.  To perform

                                                     

83 Water and Rivers Commission (1997) Allocating Water For Perth's Future - assessment of the "Perth's
water future strategy", p.9

84 Water and Rivers Commission (1997) Allocating Water For Perth's Future - assessment of the "Perth's
water future strategy", p.9

85 Water and Rivers Commission (1997), Allocating Water For Perth's Future - assessment of the "Perth's
water future strategy", p.1

86 The levels are: In the short term, (1996 to 2001) capping the current upward trend in per capita
consumption to 180kL/person/year, and in the long term (by 2010) reducing per capita consumption by
5% to 170 kL/person/year or less
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these functions it was given the function under section 27(1)(c) of undertaking,
maintaining and operating any works, systems, facilities, apparatus or equipment
required.  In short, the Water Corporation inherited from WAWA responsibility for
operating the infrastructure used to supply Perth's water.

5.26 The Commission uses a number of tools to manage water use, principally, its licensing
function.  All water service providers require an operating licence to extract
groundwater or surface water in a declared area.  If a service provider fails to meet the
requirements of its operating licence, the Minister for Water Resources has authority
to implement a range of sanctions, the ultimate sanction being cancellation of the
operating licence by the Governor.

5.27 Licensees must provide regular reports on water quality to the Purity of Water
Committee, a non-statutory interdepartmental committee which provides advice to the
Minister for Health on drinking water quality.

The Minister for Health

5.28 The key regulatory tool applying to a water provider such as the Water Corporation is
its operating licence  With respect to water quality, the most important condition of
the Water Corporation's licence to supply water to Perth is the requirement under
section 2.1 of Schedule 7 of the licence, to:

"supply water, designated as drinking water that is safe for human

consumption and which complies with directions made from time to
time by the Minister for Health."

5.29 The role of the Minister for Health is therefore critical.  At present, those directions
are set out in section 3 of Schedule 7 of the operating licence, headed "Standards and
Principles for the Provision of Water Services".  Section 3 reads in part as follows:

"3. DRINKING WATER HEALTH DIRECTIONS

Guidelines for Drinking Water Quality

3.1 In July 1988, the Hon Ministers for Water Resources and
Health jointly accepted a recommendation from the State Committee

for the Purity of Water that the 1987 publication of the National
Health & Medical Research Council and the Australian Water

Resources Council entitled 'Guidelines for Drinking Water Quality in
Australia' ("the Guidelines") be adopted.  Pending issue of the new

guidelines to replace the 1987 guidelines, this adoption is reaffirmed
for Corporation schemes as follows:
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(a) Adoption of the Guidelines for use in Western Australian the

assessment of the quality of drinking water supplied by public
water supply agencies to their customers.

(b) That all suppliers of potable water available to the public
shall aim to comply with the guidelines for 'health related'

characteristics as set out in the 1987 document by the year
2000 with the proviso that the Health Department should be

able to approve departures from the guidelines for individual
supplies, as it may judge appropriate, in light of public health

considerations as shown in section 3.3 of this schedule.

(c) That all public water supply agencies should aim to comply,

as far as practicable, with the Guidelines for "not directly
health related" characteristics as set out in the document.

However, bearing in mind the high levels of public
expenditure which would be required to achieve full

compliance in respect of some small water supplies, it is
accepted that achievement of this aim may take many years.

3.2 In accordance with the August 1997 decision of the Advisory
Committee for the Purity of Water the Water Corporation is

to operate its water supply systems such that the presence of
amoebae is minimised so that no sample should contain any

Naegleria species tolerant to 42ºC and above, and to achieve
an annual compliance of not less than 95%."

5.30 The impetus for pristine water emanates from a health perspective considered by the
Minister for Health acting on advice tendered by the Advisory Committee.  This
health dominated inter agency process clearly has the most significant impact on the
quality of Perth’s water because the requirements for public health are more stringent
than for environmental management through which the Commission implements its
catchment plans.  This necessarily leads to a degree of tension between the objectives
of the two regulatory agencies.

5.31 According to the OWR, although the 1996 Guidelines have long been issued,
operating licences have not yet been amended.  The Health Department is not
concerned about this, acknowledging that compliance with the 1996 Guidelines is a
costly, protracted process for the licensees.  In the meantime, it can be seen that the
1987 Guidelines, referred to in the Operating Licence, remain the key document
governing acceptable water quality.  This could be regarded as placing greater weight
on the 1987 Guidelines than they were intended to bear.
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5.32 The Introduction to the 1987 Guidelines states that:

"The guidelines have not been developed for regulatory purposes and
the values given should not be construed as standards.  However,

achievement of these values will ensure generally aesthetically
acceptable water which does not carry any significant risk to the

health of the consumer."87

5.33 Although this critical licence condition relies on standards determined by the Minister
for Health, compliance is overseen by the OWR.  In addition, the Health Department
has its own powers to regulate water quality.

5.34 The other important regulatory role played by the Health Department stems from the
Department's role in oversight of pesticide and herbicide use.  In a water source area
the Health Department can seek advice from the Commission or Water Corporation in
relation to any potential threat to water quality posed by herbicide or pesticide use.

FINDINGS

The Committee finds that:

1. since 1995, water source protection plans for non-metropolitan public water supplies are
either completed or in a more advanced state than that of metropolitan water source
protection plans;

2. the most important condition of the Water Corporation's licence to supply water to Perth is
the requirement to supply water designated as drinking water that is safe for human
consumption and which complies with directions imposed by the Minister for Health;

3. the requirements for public health are more stringent than for environmental management
through which the Water and Rivers Commission implements its catchment plans and this
leads to a degree of tension between the objectives of the two regulatory agencies, being
the Health Department and Water and Rivers Commission; and

4. although the 1987 Guidelines for drinking water quality in Australia are still the key
document governing water service providers' operating licences, many agencies are
progressing towards full implementation of the Australian Drinking Water Guidelines
1996.

                                                     

87 National Health and Medical Research Council & Australian Water Resources Council (1987),
“Guidelines for drinking water quality in Australia”, p.1
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RECOMMENDATIONS

Recommendation 2: That water source protection plans for the Perth metropolitan water
supply be completed as a matter of urgency.

Recommendation 3: That the protection of water quality to meet public health objectives
have primacy in the planning of integrated catchment management.
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CHAPTER 6
THE POTENTIAL FOR WATER CONTAMINATION

THE SYDNEY WATER SCARE

6.1 The contamination of Sydney's water supply alerted the Australian public to the
dangers of water contamination by pathogenic organisms.  After extensive
investigations, a final report by Mr Peter McClellan QC,88 identified cryptosporidium
and giardia as the culprit organisms.  Fortunately no serious disease other than
diarroheal illness was reported.89  However the impact of the Sydney water scare was
profound, with meticulous attention paid to the quality of all State and Territory
drinking water supplies.

6.2 The Sydney water scare was unique in that routine monitoring caused the first
response, that is, a 'boil water alert' for the Sydney area. Typically, contamination
would be identified after an outbreak of illness, for example as occurred in
Milwaukee, USA in 1993 when 400,000 people experienced intestinal illness.  Of
these, 4,000 were hospitalised and at least 50 deaths were attributed to the
cryptosporidium outbreak.90

GIARDIA AND CRYPTOSPORIDIUM

6.3 Following the Sydney water contamination scare, the Health Department of Western
Australia, in an information sheet published a description of giardia and
cryptosporidium in the following terms:

"What are Giardia and Cryptosporidium?

These are two microscopic single-celled cyst-forming parasites of
warm blooded animals.  They are not bacteria or viruses.

They can cause gastrointestinal upsets in humans, but rarely cause
serious disease unless the infected person already has a severely

weakened immune system.

                                                     

88 Tabled in December 1998

89 However, diarrhoeal illness can be life threatening in persons who are immuno-suppressed

90 United States Environmental Protection Agency, Office of Ground Water and Drinking Water, March
2000
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They can be transmitted from animal to person and from person to

person, but their transmission by water is rare, and has only been
documented in recent years.  There has only been one reported

instance of their transmission by a water supply in Australia, and as
yet, there is no evidence of transmission to humans from

contaminated water in Sydney.   These organisms do not reside
naturally in water and cannot multiply in water.  To enter a water

supply they have to breach the barriers91 protecting the supply from
external contamination."92

6.4 The Water Corporation discussed the issues raised by protozoa in some detail.  The
Corporation's general approach is that although more intensive treatment methods are
available, because these do not eliminate existing difficulties in sampling and analysis
of protozoa, it is not clear that these are an improvement on conventional methods
currently in use.

6.5 Witnesses from the Water Corporation explained that:

•  there is significant debate about how many of the cysts are potentially
pathogenic to human beings;93

•  some strains of cryptosporidium are more virulent than others;

•  cryptosporidium and giardia cysts would be found in even the cleanest, most
pristine streams on the globe with fewer of them in relatively undisturbed
catchments;

•  in an undisturbed forest catchment there is a natural filtering process.  As the
cysts filter through the soil and understorey it would tend to retard many of
those cysts;

•  by using large storage reservoirs the numbers of cysts are relatively low and
large storage means the cysts will either settle out or be affected by light and
become non-viable;

•  there are background levels in all of our surface water catchments, because
every animal can excrete in them.  However, the only source which would be
pathogenic are those which would come from humans or some livestock;

                                                     

91 Examples of barriers to contamination are described in paragraph 7.14

92 Health Department of Western Australia (1998), p.1

93 One epidemiological study conducted in American prisons concluded that one had to swallow somewhere
between 50 and 70 of the live cryptosporidium on a daily basis to have a 50 per cent chance of getting a
stomach upset, and with giardia to swallow 1 000 of them
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•  the basis of the Health Department's risk assessment of Perth is that there is no
large scale source of human faeces in our catchments and no livestock.

•  by contrast, some of the rivers in NSW that ran into the Warragamba Dam
catchment flowed through four country towns that were flooded, including
their sewerage systems which flowed-out, accounting for the high count of the
cysts.  These were finally isolated in the raw water coming out of
Warragamba dam, of which a small percentage appeared to get through the
water treatment plant and through the pipes;

•  there is debate about the efficacy of chlorine for removing cryptosporidium
from overseas experts94;

•  well run, conventional water treatment processes involving filtration are still
probably the most effective method of preventing cryptosporidium getting
into the water supply system;

•  from experiences in places which have had cryptosporidium outbreaks like
Milwaukee and Las Vegas and also Swindon in the United Kingdom, more
sophisticated processes such as ozonation have been installed.  They have
very tightly and carefully run their existing plants for the past four or five
years and have not had a repeat of those events;

•  the United Kingdom and Europe are looking at multiple filtration stages; and

•  the real problem with cryptosporidium is the analytical techniques.  The
detection techniques are still at the research stage.  There is no good method
of detecting cryptosporidium from water samples.95

6.6 In its 1998/1999 Annual Report, the Water Corporation commented that during 2000,
further catchment research would be undertaken even though giardia and
cryptosporidium are not currently considered a major problem for Western Australia.
The research will take the form of "...a sanitary survey of all surface water catchments
to identify and assess the level of risk to drinking water from potential or actual

                                                     

94 However, in July 2000, the Australian National University announced that Australian scientists have
devised a unique treatment for removing cryptosporidium from water.  This is by the use of a naturally
occurring crystalline material which breaks the shell of the cyst, allowing chlorine to be more effective.
At the time of this Report, a patent is pending on the new treatment and hence, very little is known about
the process

95 These witnesses were: Mr Barry Sanders, General Manager, Bulk Water and Waste Water Division, Mr
Keith Cadee, Manager, Water Sources and Treatment Branch, and Mr Richard Walker, Manager, Water
Distribution and Quality
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sources of microbiological contaminations in catchments".96  The survey remains in
progress with completion expected at the end of 2000.97

6.7 The Health Department of Western Australia in its 1999 Annual Report, confirmed
that Water Corporation tests on drinking water sources throughout the State, contained
negligible numbers of cryptosporidium and no giardia.98

6.8 The Water Corporation believes the focus should not be on these protozoa but on
tackling other water quality issues like increasing salinity. The Water Corporation
believes salinity is the greatest threat to the State’s water resources because as our
rivers continue to degrade and are unable to guarantee potable supplies, Perth's
dependence on groundwater sources will become more acute.99

THE QUALITY OF GROUND AND SURFACE WATER

6.9 The Commission gave the following synopsis of issues relating to quality of
groundwater and surface water:

"Groundwater

It is only Western Australia's low population density, small industrial

base and good land planning that has prevented significant
groundwater contamination occurring.  However, the extent and

severity of many groundwater contamination problems in WA are
currently poorly understood.  Western Australia relies extensively on

groundwater for water supply, and the generally sandy soils make the
underlying groundwater highly vulnerable to groundwater

contamination.

Surface water

In terms of water quality, extensive clearing has had a significant

adverse impact on the salinity of some existing and many potentially
divertible surface water resources of the South West of the State.

Less than half of the divertible water is still fresh.

                                                     

96 The Water Authority (1999) Treading Lightly, Environmental Report 1998/1999

97 Water Corporation, letter to the Committee, September 4 2000

98 Health Department of Western Australia, Annual Report (1999), p.18.

99 For example, of Western Australia’s 208 rivers, more than 80% in the south west agricultural area are
seriously degraded by salinity
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More than a third has become brackish or saline and is no longer

suitable for diversion (without treatment) from reticulated supply.
About 16 per cent of the divertible water has deteriorated, but

remains drinkable and is of marginal quality."100

6.10 The 1996 Drinking Water Guidelines set sodium levels at 180mg/litre and chloride at
250mg/litre but these levels are based on taste thresholds rather than on health issues.
However, the Water Corporation’s operating licence only demands compliance with
the 1987 Guidelines which sets sodium levels at more generous levels, that is, 300
mg/litre for sodium and chloride at 400 mg/litre.  Information supplied by the Water
Corporation101 indicates that surface water sources are predominantly low in salt
solids while groundwater sources are slightly elevated, making it necessary to mix the
two sources.

PATHOGENS IN WATER

6.11 Before the use of disinfectant practices, many major disease epidemics occurred as a
result of contaminated water being used for drinking purposes.  With the introduction
of effective disinfection techniques, the incidence of waterborne diseases has
decreased significantly; however, the potential for the spread of diseases by
contaminated water still exists.

6.12 Water contains microbial pathogens like salmonellas, shigellas, pathogenic vibrios,
enteroviruses, diagnostic forms of pathogenic protozoa such as giardia, as well as
certain opportunistic (bacterial) pathogens.  Cyanobacteria (blue-green algae) may
produce toxins.102

6.13 The 1996 Guidelines represent a major expansion and update of the 1987 Guidelines,
defining good quality drinking water from the perspectives of both health and
aesthetics.103

6.14 The Commission in 1997 introduced its Draft Public Drinking Water Supply By-Laws
with the following general comments about the potential for contamination of water
supply:

                                                     

100 Water and Rivers Commission Annual Report 1996-97, p.33

101 See Appendix 4

102 National Health and Medical Research Council & Australian Water Resources Council (1987),
“Guidelines for drinking water quality in Australia”, p.6

103 National Health and Medical Research Council & Agriculture and Resource Management Council of
Australia and New Zealand (1996) Australian Water Resources Council Australian Drinking Water
Guidelines (1996) – Summary
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"Water Quality Protection - Introduction

Many countries have experienced serious water supply contamination
problems.  Cleaning up groundwater in the USA is a major industry

and work still outstanding is estimated to cost 250 billion dollars.
Pesticide contamination of 10% of public water supply wells has

occurred.  In the UK cryptosporidium from a contaminated stream
infected 470 people in 1990.  In the same year 5.3 million people

were supplied with water contaminated with nitrate at levels above
health limits.

In Western Australia contamination is also a problem.  Many of our
water sources have been turned salty and the remaining fresh waters

are threatened by contamination from land development.

Any substance on or under the land surface that can be dissolved or

carried by water can contaminate water.  Unfortunately, most things
we do place the water at risk.  Fertilisers, fuels, solvents, domestic

and industrial waste, heavy metals and pesticides are some of the
widely used substances that can make water unsafe to drink.

The best way to protect our drinking water supplies is to protect the
water source areas by not exposing these areas to contaminated

substances.  Activities with a high risk of contamination, for which
pollution control will be expensive, should be directed to areas where

they will not cause damage."104

ACTIVITIES IN WATER AREAS

6.15 As an indication of the range of potential threats to water quality, the Water
Corporation's Bulk Water and Wastewater Division, Source Protection Section records
Water Corporation actions in response to proposed or existing activities including
proposed gravel pits, sand mining, CALM's softwood logging activities, the use of
herbicides, and pesticides, illegal firewood cutting, drug crops, dumping of stolen
cars, vandalism, dumping of green waste, feral pigs and recreational activities like
marroning/fishing, camping, trail bike and horse riding.105

                                                     

104 Water and Rivers Commission (1997), Draft Public Drinking Water Supply By-Laws, p.2

105 Water Corporation August 1998 Activity Report, p.2
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CHEMICALS IN CATCHMENT AREAS

6.16 Another potential problem for quality of water is the use of chemicals in catchment
areas.  The 1987 Guidelines lists both organic and inorganic chemicals as potential
sources of contamination which should be kept below certain levels.

•  Organic chemicals include: common industrial solvents; polynuclear aromatic
hydrocarbons, especially benzo-a-pyrene; chlorophenols - formed as a by
product of chlorination; aromatic hydrocarbons - from petrol spills and
chemical waste dumps; and organic indicators like organic carbon and
methylene blue active substances and mineral oils. 106

•  Inorganic, (directly health related) chemicals include: fluoride, nitrate and
nitrite, arsenic, cadmium, chromium, cyanide, lead, mercury, selenium, alpha
and beta radiological emissions.107

•  Inorganic, (not directly health related) chemicals include: aluminium and
chloride, iron and manganese, sodium and dissolved solids. 108

HERBICIDES AND PESTICIDES IN CATCHMENT AREAS

6.17 Regulating the use of herbicides, pesticides and other chemicals in catchment areas is
the responsibility of the Health Department.  In its Public Sector Circular (“PSC”)
No. 88, titled "Use of herbicides in water catchment areas", the Health Department
sets out a basic set of rules governing herbicide use.  The rules apply generally in all
PDWSAs and prohibit use of any but six listed types of herbicide, unless otherwise
approved. The Circular has no statutory force and applies only to government
agencies.  There is no indication of what sanctions, if any, are intended to apply if the
provisions of the Circular are breached.109

6.18 The Commission informed the Committee at a hearing in 1998 that PSC 88 would be
replaced once the Commission developed a policy for pesticide use in PDWSAs.

                                                     

106 National Health and Medical Research Council & Australian Water Resources Council (1987),
“Guidelines for drinking water quality in Australia”, p.12

107 National Health and Medical Research Council & Australian Water Resources Council (1987),
“Guidelines for drinking water quality in Australia”, pp.15-17, 20

108 National Health and Medical Research Council & Australian Water Resources Council (1987),
“Guidelines for drinking water quality in Australia”, pp.15-17

109 Health Department of Western Australia (1993), Use of Herbicides in Water Catchment Areas (Circular
No. PSC 88, p.1
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6.19 During 1999, the policy crystallised.  Titled "Draft Pesticide use in Public Drinking

Water Source Areas" (“draft policy”), it balances water contamination risk of
pesticide use in PDWSAs with the necessity for pesticides in some land uses.

6.20 The Water Corporation has reservations about Commission proposals in relation to
pesticide use:

The Water Corporation believes pesticides and drinking water do not
go side by side, that wherever possible we should be trying to provide

drinking water that is free from pesticides, rather than being able to
tell our customers not to worry because the pesticide levels are below

that which will cause them some health concern.

The approach that seems to be being proposed - it has not been

introduced into by-laws, but has been floated within the Water and
Rivers Commission - is that within a priority 1 area, pesticides may

be allowed up to the level of detection; and in a priority 3 area maybe
they could be allowed to increase to 50 per cent of the health effect

level.  The Water Corporation does not support the idea that we
should deliberately, through policy, allow water to become polluted

to certain levels.  However, because of the pressure it is under, the
Water and Rivers Commission feels that is perhaps the way it must

go."110

6.21 In addition to this oral evidence, the Water Corporation’s submission to the
Commission’s draft policy in June 2000 continues to express reservations about the
use of pesticides.

6.22 The Committee notes that at the time of this Report, PSC 88 remains current and
progress on its replacement is slow, despite the fact that it is has been under review for
some years by the Health Department's Pesticides Advisory Committee.  As PSC 88
only applies to surface waters, it is essential that it be overhauled as quickly as
possible so as to include groundwater sources, thereby bringing PSC 88 into
alignment with the Commission's draft policy.  Public Sector Circular 88 was most
recently mentioned in the 1999 Harvey Dam Catchment Area Draft Water Source
Protection Plan.111

6.23 There is tension between the Commission's draft policy and PSC 88.  Although
outdated, PSC 88 is stricter than the Commission's draft policy because it is

                                                     

110 Mr Keith Cadee, transcript of evidence, 14/10/1988

111 Waters and Rivers Commission (1999), Harvey Dam Catchment Area Draft Water Source Protection

Plan, p.13
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attempting to more strictly control water contamination risk with the necessity for
pesticides by limiting the permitted range of chemicals.  Moreover, the Commission’s
draft policy refers to the 1996 Guidelines as its benchmark which permits higher
levels of some pesticides than that recommended by the WHO.112  The draft proposal
would permit the use of atrazine in water catchments although it is currently banned
by PSC 88 because it has contaminated water supplies overseas.

6.24 The introduction to the 1996 Guidelines makes the interesting policy point that
guidelines indicate minimum, not optimum, standards and it is not necessarily
acceptable to allow contamination up to the guideline levels:

"…the guidelines provide the minimum requirements for drinking
water of good quality, both aesthetically and from a public health

view-point.  Water authorities should adopt a "best practice"
approach to maintain the supply of water at the highest practicable

quality.  The guidelines should never be seen as a licence to degrade
the quality of a drinking water supply to the guideline level."113

6.25 In this regard the 1996 Guidelines differ, at least in emphasis, from the 1987
Guidelines.  The latter are claimed to set conservative standards, by which is meant
that exceeding the prescribed limits for contamination will not necessarily lead to
health problems.  The Introduction to the 1987 Guidelines states that:

"Both health related and aesthetic characteristics are outlined.
Occasional variations above the upper guideline values do not

necessarily imply that the water is unsuitable for consumption.  The
amount by which, and the duration for which, any health related
characteristic can be exceeded without affecting public health

depends on the particular characteristic and circumstance."114

6.26 The Advisory Committee has reservations about the adequacy of PSC 88 to protect
water quality in catchments given that the use of herbicides, has since 1995, emerged
as a health issue.  Progress on amendments to PSC 88 have been slow due to the need
to reconcile the requirements of various stakeholders involved in catchment areas.

                                                     

112 For example, Atrazine, an herbicide used in canola and forestry crops.  The 1996 Drinking Water
Guidelines, as revised in August 2000, is 0.04 mg/litre.  The WHO recommendation is 0.002 mg/litre

113 National Health and Medical Research Council & Australian Water Resources Council (1996), p.3

114 National Health and Medical Research Council & Australian Water Resources Council (1987),
“Guidelines for drinking water quality in Australia”, p.1
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"The Committee will continue to press for a resolution of this issue to

ensure that the use of herbicides in catchment areas is minimised and
water quality is not endangered."115

6.27 The Committee considers that if there is to be any relaxing of the no tolerance rule to
pesticides by amending or replacing PSC 88, then that process should be the subject of
full public consultation in the public interest.

FINDINGS

The Committee finds that:

5. the contamination of Sydney's water supply was instrumental in raising public
awareness within Australia about the quality of drinking water and the dangers of
water contamination by pathogenic organisms;

6. all natural streams have living organisms in their catchment and some reasonably low
level of naturally occurring cryptosporidium and giardia;

7. to enter a water supply, cryptosporidium and giardia have to breach the barriers
protecting the supply from external contamination;

8. giardia and cryptosporidium are currently not considered a major health issue for
Western Australians.  Recent testing for these organisms from public drinking water
sources areas revealed negligible numbers of cryptosporidium and no giardia;

9. Western Australia relies extensively on groundwater for water supply, and the
generally sandy soils make the underlying groundwater highly vulnerable to
groundwater contamination;

10. an effective way to protect drinking water supplies is to protect the water source areas
by not exposing these areas to contaminated substances;

11. there is tension between the Water Corporation and the Water and Rivers Commission
about permitted levels of pesticide contamination in groundwater.  This tension is a
result of the Commission accomodating a range of competing beneficial uses of land
in public drinking water source areas.

RECOMMENDATION

Recommendation 4: That the review of Public Sector Circular 88 "Use of Herbicides in
Water Catchment Areas" be expedited by the Health Department of Western Australia, be the
subject of full public consultation, and be assessed by the Environmental Protection Authority.

                                                     

115 Advisory Committee for the Purity of Water (1998), Annual Report 1997, p.13
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CHAPTER 7
PREVENTING CONTAMINATION OR DETERIORATION

PROTECTION OF CATCHMENTS - PREVENTION IS BETTER THAN CURE

7.1 The final report by Mr Peter McClellan QC into the Sydney contamination crisis
concluded that:

"...the catchment waters for much of Sydney's water supply contain

significant sources of giardia and cryptosporidium. Heavy rains in
the catchment which followed a period of significant drought carried

the organisms into the stored waters of Warragamba and other
dams."116

7.2 A common thread running through much evidence reviewed by the Committee is that
to maintain the quality of Perth's water the first priority should be to protect the water
through good land planning to protect the catchment providing the water, whether
surface or ground water.  Using treatment to deal with contamination is a second-best
option.  The Committee found universal support for adopting catchment protection as
the major weapon in preventing contamination of water supplies.117

7.3 So vital is catchment protection that one of the McClellan Inquiry recommendations
was to establish a separate entity to improve the catchment management process and
thereby drinking water quality for Sydney.  Known as the Sydney Catchment
Authority (“SCA”), it commenced operations in July 1999 with the following
principal objectives:

•  the management and protection of catchment areas and infrastructure to
promote water quality;

•  the protection of public health and safety;

•  the protection of the environment;

•  to supply bulk water that complies with appropriate standards of quality;

•  to conduct its operations in compliance with the principles of ESD; and

                                                     

116 Sydney Water Inquiry, Final Report (1998), p.4

117 Currently the House of Representatives Standing Committee on Environment and Heritage is conducting
an Australia wide Inquiry into catchment management.  Hearings were held in Perth in March 2000
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•  to manage its infrastructure works efficiently and economically and in
accordance with sound commercial principles.118

7.4 The Water and Rivers Commission in the introduction to its Draft Public Drinking
Water Supply By-Laws places catchment management firmly on its agenda:

By-laws are used to limit the use of certain substances and to control
the way in which contaminating activity is undertaken.  The by-laws

are the last line of defence against contamination.  They can "fine-
tune" good land planning to reduce the risk of contamination but they

cannot fix bad land planning decisions."119

7.5 The 1987 Guidelines promote the protection of catchments, stating that:

"Water collected from open catchments may be polluted by
pathogenic organisms carried in the faeces of man and other animals.

However, the risk of contamination in protected catchments is
substantially reduced because of the virtual exclusion of humans and

certain other animals."120

7.6 Similarly, the 1996 Guidelines emphasise that effective catchment management is
central to maintaining water quality because it involves the control of the many
activities that contribute to point or diffuse sources of pollution, including human
habitation, agriculture, industry, forestry and mining.

7.7 The Health Department is confident in its submission that Perth's catchments are in
good condition, contrasting them to Sydney's less protected catchments:

The water catchments feeding Perth's dams are amongst the cleanest

anywhere in the world.  This is due to the foresight of earlier
generations in keeping human habitation and agricultural

development almost entirely out of these catchments.  The Sydney
situation is more typical, in that there has been considerable

development in some of their catchments, including the introduction
of stock animals, which are a prolific source of these parasites."121

                                                     

118 The Audit Office of NSW (1999), Auditor General’s Reports to Parliament, Volume 3, p.841

119 Water and Rivers Commission (1997), Draft Public Drinking Water Supply By-Laws, p.2

120 National Health and Medical Research Council & Australian Water Resources Council (1987),
“Guidelines for drinking water quality in Australia”, p.2

121 Health Department of Western Australia (1998), untitled, p.3
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7.8 An article in the journal of the CRCWQT concerning the Sydney contamination scare
supports this, describing the Warragamba Dam catchment as follows:

 "Large parts of the Warragamba catchment are protected from

public access, but the catchment also includes agricultural land,
townships with sewage treatment plants which discharge effluent to

the rivers, and several rapidly growing residential developments
which rely on septic tanks for sewage disposal."122

7.9 The Water Corporation claims that:

"...while drinking water is a public health issue, the most important

barrier to contamination of public water supplies is the protection of
catchments for both surface and underground sources."123

7.10 In its 1999 Annual Report, the Water Corporation reiterated this theme, stating
“…water safety starts at our catchments.  They are well forested and specifically

managed to prevent water contamination.”124  The Water Corporation claims to spend
just over $1 million per year on catchment protection in Perth.125

7.11 For the Perth metropolitan area, the Water Corporation's catchment management plan
includes controls over: access; activities; land use practices; and development.  More
specifically:

•  UWPCAs;

•  control and monitoring of land use practices;

•  a prioritisation system for protection of sources;

•  contingency plans for pollution; and

•  participation in the 'hazardous materials emergency management system'
(“HAZMAT”) scheme.126

7.12 The Water Corporation clearly operates on the premise that it is economically
preferable and sensible to protect water at its source than to allow degradation to occur
at a point further along the reticulated route, for example at reservoir stage. Such

                                                     

122 Sinclair, Martha (ed): Protozoa in Sydney, Health Stream Program 1 Newsletter, Issue 11, September
1998, p.2

123 Water Authority (1999) “Treading Lightly”, Environmental Report 1998/1999, p.8

124 Water Corporation Annual Report 1999, p.13

125 Mr Keith Cadee, transcript of evidence, 14/10/1998

126 The Water Corporation, Submission No. 1, October 14 1998
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degradation incurs more extensive and more expensive treatment to raise water quality
to a potable standard.

7.13 By contrast, the Warragamba catchment dam which contained giardia and
cryptosporidium is Sydney's primary water source.  Its water degraded as a result of
the pressure of four million people living in the surrounding Blue Mountains.  By
contrast, Perth has more than 30 sources of water, a low population, low industrial
activity and closed catchments.  This makes the Sydney scenario an unlikely event in
Perth.

7.14 The Health Department, following the Sydney water scare, conducted an audit of risk
factors relating to Perth's water supply.  According to the published findings of the
audit:

"The likelihood of a public health scare from Giardia and
Cryptosporidium in the water supply is minimal. . .

The Health Department's audit has focused on the barriers protecting
the Perth metropolitan supply.  To breach these barriers, the cysts of

these organisms would have to:

•  get washed into catchment dams along the Darling escarpment in
sufficient numbers to cause a risk of being sucked into the offtakes

from these dams

•  remain suspended in the water body while being carried along
towards the off takes.  Both of the parasites are heavier than water

and settle out quite rapidly in still water.

•  survive the shock dose of chlorine administered at the
chlorination plants to kill off bacteria before water enters the

distribution system.  This is the weakest barrier because these
parasites are bigger than bacteria and have thicker protective

walls, so chlorination is not considered a reliable barrier to their
passage into a distribution system."127

7.15 The Health Department concluded that Perth is unlikely to develop the conditions
which favour the parasites:

                                                     

127 Health Department of Western Australia (1998), untitled, p.1
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"The dams along the Darling escarpment are generally designed to

hold their water for long periods, during which parasitic cysts
gettting into the dams would be expected to settle out.

…The Health Department's audit has shown the Perth metropolitan
supply to be performing very well as far as its catchments and dams

are concerned."128

7.16 The Committee accepts that overall, the agencies and authorities managing Perth’s
catchments have performed well.  However, when the Committee toured Mundaring
Weir with the Water Corporation, it observed evidence of poor catchment practices.
There, serious soil erosion from CALM’s softwood logging activities was noted and
photographed.  The Committee also observed disturbed areas resulting from
recreational activity such as rally driving.  Both have the potential to impact on the
quality of the water in that catchment.  It has also been brought to the Committee’s
attention that Stirling Reservoir was recently clearfelled to the waters edge.129

7.17 The Committee is also concerned at the potential for increased turbidity of water
supplies from poorly managed catchments, as it requires additional chlorination to
disinfect this water.  Excessive chlorination in turn results in increased levels of
trihalomethanes in those catchments.

What are Trihalomethanes?

7.18 Trihalomethanes are a by-product of chlorination.  When water is treated to kill
pathogenic organisms, the chemical 'chlorine' is added as the disinfectant.  This
process is called chlorination and is very effective at killing bacteria and other
pathogens but produces trihalomethanes as a by-product when chlorine reacts with
acids in natural organic material, like leaves soil and plants drifting in raw water.

7.19 Researchers in the United States of America and elsewhere have suggested
trihalomethanes pose a significant health risk to the community, for example,
increased risk of:

•  miscarriage;

•  bladder cancer;130

                                                     

128 Health Department of Western Australia (1998), untitled, p.3

129 Mr Peter Marchasani, Program Manager, Water Source Division, Water Corporation, telephone
conversation with the Advisory Officer, November 2000

130 Cantor, K et al, “Drinking Water source and chlorination by products 1, Risk of bladder cancer” US
Environmental Protection Agency Epidimology, 9: 21-28
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•  colon and rectal cancer;131

•  cancers of the kidney and pancreas; and

•  lymphomas.132

7.20 The WHO recommends that measures should be undertaken to reduce the levels of
trihalomethanes, but only where this can be done without prejudicing the
microbiological quality of the water.  The WHO emphasises that in terms of water
quality, pathogenic micro-organisms remain the most important danger to drinking
water in both developed and developing countries.  Thus, a major challenge for water
suppliers is how to balance the risks from pathogens while simultaneously ensuring
decreasing health risks to the community from these disinfectant by-products.

7.21 In Australia, both the 1987 and 1996 Drinking Water Guidelines state that the risk of
waterborne disease is considered to be far greater than the risk from
trihalomethanes.133  However, Dr Ronald Rosich, a former senior employee with the
Water Corporation, argues that the 1996 Guidelines have inappropriately relaxed
trihalomethane standards.

“Australia is the only country to have relaxed that guideline.  All

other countries including the European Union and the United States
of America are reducing that guideline.  Denmark and Germany

operate to a guideline of 10, a 25-fold difference between the opinion
of the people who set Australian guidelines and the others in the

world.  The base guideline in the European Union is 50."134

7.22 For Perth's water supply, the disinfectant by-products used to treat trihalomethanes are
inextricably linked to catchment management practices.  Dissolved organic material in
raw water provides a haven for micro-bacterial contamination. Bacteria also attaches
to particulate135 matter.  Therefore, the management of catchments to prevent organic
material entering the water source becomes critical.

                                                     

131 Hildesheim M et al, “Drinking Water source and chlorination by products 11, Risk of colon and rectal
cancers” US Environmental Protection Agency Epidimology, 9: 29-35

132 Koivusalo, M et al (1997) “Drinking Water chlorination and cancer – a historical cohort study in Finland.
Finnish Cancer registry and the Department of Cancer” Epidimology, Cancer causes and Controls, 8:
192-200

133 Although in 1994, levels of the trihalomethane ‘chloroform’, found in drinking  water supplies in 27 rural
Victorian towns were more than 3 times World Health Organisation recommendations

134 Dr Ronald Rosich, transcript of evidence, 21/1/1998

135 Minute portions of organic material
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7.23 Dr Rosich, makes the point that the 1996 Guidelines, which place greater emphasis on
localised testing, will more effectively reveal localised problems than the 1987
Guidelines which took a "whole of system" approach, meaning significant but isolated
problems would not necessarily lead to a non-compliant reading.

7.24 Dr Rosich has a further concern that one of the barriers, storing water for several
weeks to allow matter to settle, is not always effectively utilised:

"A major factor in preventing contamination of surface water supplies

is storage for at least several days in reservoirs, as in Canning River
for example.  However, in winter a significant fraction of Perth's

drinking water comes from small pipehead dams where the storage
time is more like a few hours.  Such short detention times are unlikely

to be sufficient to allow such organisms as Cryptosporidia, Giardia
and helminth ova to settle out of the water before entering the

distribution system."136

7.25 The Committee understands that there are no standard guidelines in force to ensure
that logging practices do not effect water quality.  The Committee considers that the
current review into ecologically sustainable forest management by the Independent
Panel of Experts,137 on behalf of the Minister for the Environment, could usefully
recommend standards for catchment protection guidelines to prevent impacts on water
quality caused by logging practices.

Land use planning

7.26 Catchment management is a complicated concept to work with for the reason that in a
sense all land is part of a catchment, and much land is part of a catchment used to
provide drinking water.  Clearly, it is not possible to give a water authority control of
"catchment management" per se.  The degree of control which water authorities
exercise over a given water source catchment differs according to a range of factors.

7.27 In the wake of the Sydney contamination scare, the CRCWQT reported a renewed
focus on catchment management issues:

                                                     

136 Dr Ronald Rosich, transcript of evidence, 21/10/1998

137 Chaired by Professor Ian Ferguson
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"The crisis has also focussed attention on the critical problems of

catchment and river management which are fundamental to raw
water quality."138

7.28 However, in January 2000 when the SCA was audited, the report dammed the work of
the SCA to date.  The audit team identified a number of gaps in knowledge which
hamper the development and assessment of management strategies for the Sydney
catchment. For example, despite large volumes of information on the catchment area,
there had been only limited attempts to integrate this knowledge to form a
comprehensive picture of the condition of the whole catchment.  Other shortcomings
were:

•  a gap in process knowledge of landscape, river and ecosystem function;

•  no information was available on potential pollution from Commonwealth
government facilities;

•  information was lacking on inputs of fertilisers, pesticides, existing and
abandoned mines; and

•  the continuation of past management practices which concentrated on
protecting special areas around storage reservoirs to protect water quality
were now inadequate and had distorted the allocation of resources for
monitoring and managing the catchment.139

The Audit Report concluded that a 'whole of catchment management plan' was
required to overcome the fact that only 25% of the catchment was considered to be in
an 'excellent' state.

7.29 The Committee considered whether any of the findings from the SCA audit process
could be extrapolated to Western Australian catchments.  The Committee decided that
the 'whole catchment approach' to only one catchment is unworkable in Western
Australia given the fact that there are 30 water sources supplying Perth, each with a
unique topography requiring tailored management strategies.

7.30 In the course of the inquiry it has become apparent that there are two areas where it
could be argued that the powers of the Commission to advocate for water protection in
the course of land planning processes are less than optimal.

                                                     

138 Sinclair, Martha (ed): Protozoa in Sydney, Health Stream Program 1 Newsletter, Issue 11, September
1998, p.11

139 Cooperative Research Centre for Water Quality and Treatment, Health Stream Article, Sydney Catchment

Audit Report, March 17 2000
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7.31 The first concern is that the Commission's powers remain limited in the parts of
catchments outside the Commission's own management areas.140  The Sydney Water
Inquiry identified as a key requirement for adequate catchment management that the
water authority have power to control planning in catchment areas generally.  The
Sydney Water Inquiry's Recommendation 26 recommends powers for the proposed
catchment authority which in one important respect go beyond those which the
Commission currently enjoy:

"The catchment authority should have the following functions and
powers:

exercise a concurrence power over developments where a council is
the consent authority;".141

7.32 Currently, where a matter relates to land but will affect waters, local government must
consult with the Commission.  Any dispute is referred to the Governor for resolution
under section 15 of the Waterways Conservation Act 1976.

7.33 The second concern is that the Commission's undoubtedly useful role as the facilitator
of planning processes has a downside to it, which is that the Commission is not able to
be the most effective advocate for water interests.  This is demonstrated in the area of
integrated catchment management.

Integrated Catchment Management

7.34 The Committee notes that under the SWQMS, the Commission, the Ministry for
Planning and the DEP have developed an 'integrated catchment management'
approach for groundwater mounds around Perth which coordinate and integrate
existing legislative instruments without the need for additional legislation.  Protection
and management is achieved in one document through the use of a State Planning
Policy, Environmental Protection Policy and Underground Water Control Areas and
Regulations.142

7.35 Integrated catchment management is based on cooperation between community
groups and government agencies at all levels to consider all aspects of catchment

                                                     

140 Management areas are declared under the Waterways Conservation Act 1976 and are generally those
areas immediately surrounding surface water dams, other than the area manged by the Swan River Trust

141 Sydney Water Inquiry (1998e), p.28.  However, the January 2000 Audit Report into the SCA noted that
the SCA still has limited powers governing regions outside special areas of the catchment.  SCA
regulations can be overridden by 17 other government instrumentalities

142 Mr Roger Payne, Submission of the Commission to the House of Representatives, Standing Committee
on Environment and Heritage, August 6 1999
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management.  These groups and agencies then compete for land use from their own
perspective.  However, in seeking to accommodate all interests, the Commission tends
to compromise water quality by permitting multiple uses in catchments.

7.36 The Water Corporation alerted the Committee to this in the context of the
Commission's recent proposals for the regulation of pesticides and herbicides which
are potential threats to water quality.

7.37 The Water Corporation’s submission to the Commission’s draft proposal was critical
of the Commission permitting pesticide use in catchments.  This is clearly ironic given
that a commercially oriented water service provider is more concerned about
contamination in catchments than the agency specifically established to protect water
resources.

7.38 The Committee acknowledges the dilemma for the Commission as it struggles to
balance the demands of multiple land users.  However, the Committee considers the
Commission is placing the quality of Perth’s water supply in jeopardy and reminds it
of its functions other than management, under section 10 of the Water and Rivers

Commission Act 1995 which are to conserve and protect water resources.

7.39 Given that the integrated model has disadvantages within the Commission’s own
management leads the Committee to question whether the model will result in actual
protection of those parts of the catchments outside the Commission’s own
management areas.

7.40 The Committee notes a plethora of Commission guidelines applying to a range of
activities from intensive animal industries, such as piggeries and cattle feedlots, to
sand mining.  The intensive animal industry guidelines are being prepared as a 'whole
of government' document in close consultation with peak industry bodies.

7.41 Mr Barry Sanders, General Manager, Bulk Water and Waste Water Division, Water
Corporation, emphasises that protecting catchments from detrimental activity is of the
highest concern to the Corporation:

"Because of the generally good shape of our catchments, the surface

water in the metropolitan area has not until now required extensive
treatment beyond disinfection. We also see growing pressures on

other agencies, such as the Water and Rivers Commission, the
Department of Conservation and Land Management, and so on, due

to the increasing population and recreational pressures on the
Darling scarp. We as the water supply agency obviously do not

believe that the increasing recreational pressures in those hills will be
sustainable into the future.



NINTH REPORT Chapter 7: Preventing Contamination or Deterioration

G:\DATA\sd\SDRP\sd009rp.doc 61

If and when the times comes that we need to add full water treatment

to our hills sources, that still is not a reason for letting the catchments
go altogether, because all of the protection and maintenance of

drinking water quality is based on multiple barriers.

The Water Corporation's preferred approach of placing water

considerations first is supported in general terms by the EPA."143

7.42 Mr Richard Theobald, Senior Environmental Health Officer, Department of Health,
believes that effectively protecting catchment areas entails reversing those areas
currently designated P2 as P1. That is, the Commission should work actively towards
restoring P2 areas to P1 by, for example, long term buy backs. However, it appears
that this perspective is not within the objectives of the Commission.

Treatment of water

7.43 The treatment of water plays an important part in promoting water quality.  Water
from some sources, particularly groundwater sources, requires treatment to bring it to
an acceptable quality for drinking, even where there is no specific chemical or
biological problem with the water.  The treatment process involves removing
dissolved gases, particles, dissolved iron and colour from plant material.  Water then
must be disinfected, fluoridated and the pH balanced. 144

7.44 Mr Barry Sanders, General Manager, Bulk Water and Waste Water Division, Water
Corporation, accepts that treatment is needed for some water sources but does not
recommend treatment except where clearly necessary:

The Australian system is based on health outcomes, and that is a very
good approach from the Health Department.  If there is nothing in the
water at a level to cause any sign of sickness in people, why chase it

to the extremities of science and detection only to find there may be
no method to treat it.  That is how the national guidelines are written

and, although it is a partnership document between the water industry
and the National Health and Medical Research Council, the

NH&MRC prevails in the statements about health.  The whole thing is
formulated on health outcomes and not on end-of-pipe regulation for

the sake of it."145

                                                     

143 Mr Barry Sanders, transcript of evidence, 14/10/1998

144 Water Corporation (undated), Wanneroo groundwater treatment plant

145 Mr Barry Sanders, transcript of evidence, 14/10/1998
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7.45 The Committee considers that water treatment is the last defence to protecting water
quality and that excellent catchment management is the first defence.  If catchment
management fails, the cost of providing a water filtration barrier for most of Perth's
water supply has been estimated by the Water Corporation to be $400m to $500m.  A
water filtration plant is currently being planned for the Mundaring Weir at Sawyers
Valley.  Multiple land uses in this largely alienated catchment have resulted in the
need for additional water treatment.

Gaps in preventing deterioration or contamination

7.46 The Water Corporation expresses the view that the Priority 1-2-3 system was
conceived as allowing different risks between the three Priority areas, while seeking
the same outcomes in terms of water quality.  The Water Corporation has some
concern that the Priority 1-2-3 system is being changed so as instead to allow
differential outcomes in water quality.

“Underlying all of those [P1,2 and 3] priorities, it was more in terms
of differential risk taking, rather than differential outcomes.  In all

cases we wanted to produce high quality, safe drinking water from all
of these catchments areas, but were prepared to take more risks in a

priority 3 area, so that, if necessary, we could either abandon some of
the wells or put in some very expensive levels of treatment.

It is of some concern to the Water Corporation that there have been
suggestions in some of the publications that have come out from the

Water and Rivers Commission that that policy framework be
modified.  While maintaining the words "priority 1", "priority 2" and
"priority 3", increasingly the Water and Rivers Commission is

floating the concept that there will be differential outcomes, rather
than differential risk.  It is prepared to tolerate greater levels of

pollution in a priority 3 area, compared with a priority 1 area or
priority 2 area.

That is of concern to the Water Corporation.  Although we fully
support the idea of differential risk taking so that if the protective

measures turn out to break down, there can be more adverse
consequences in a priority 3 catchment, we certainly do not support

the idea that the underlying water quality in these catchments should
be allowed to deteriorate to higher levels in catchments of a different

priority."146

                                                     

146 Mr Keith Cadee, transcript of evidence 14/10/1998
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7.47 One view of the potential problem identified by Mr Keith Cadee, Manager, Water
Sources and Treatment Branch, Water Corporation, could be that, despite the fact that
the 1995 reforms systematically separated a range of water structure functions, it
remains a problem that the Commission mandate is to manage catchments for multiple
uses, with the need for compromise which that entails.

7.48 Better environmental and water quality protection would undoubtedly be obtained if
activities were regulated by an agency with a more straightforward mandate to do
whatever was necessary to protect water quality.

7.49 There is a good counter-argument that the Commission's responsibilities of managing
the catchment and regulating the environmental provisions applying in the catchment
are compatible.  Nevertheless, the Sydney Water Inquiry takes the view that the lack
of an independent regulator is a problem and proposed a division, with the new
catchment authority to take responsibility for catchment management and the NSW
Environmental Protection Authority to be the regulator.147

7.50 This concern is not directly applicable in Western Australia as it is primarily the
Water Corporation which is responsible for meeting quality standards.

COMMITTEE FINDINGS

The Committee finds that:

1. to maintain the quality of Perth's water the first priority should be to protect the water
through good land use planning to protect the catchment providing the water, whether
surface or ground water;

2. the water catchments feeding Perth's dams are amongst the cleanest in the world.  This
is due to the foresight of earlier generations in keeping human habitation and
agricultural development almost entirely out of these catchments;

3. the likelihood of a public health scare from giardia and cryptosporidium in Perth's
water is minimal because the organisms would have to breach barriers protecting the
metropolitan supply.  The dams along the Darling escarpment are generally designed
to hold their water for long periods, during which parasitic cysts getting into the dams
would be expected to settle out;

4. a 'whole catchment approach' is unworkable in Western Australia given the fact that
there are 30 water sources supplying Perth, each with a unique topography requiring
tailored management strategies;

                                                     

147 Sydney Water Inquiry (1998) Final Report Volume 1 - Executive Summary, Introduction,
Recommendations and Actions, p.29
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5. turbid water from poorly managed catchments requires additional chlorination to
disinfect.  Excessive chlorination then results in increased levels of carcinogenic
trihalomethanes in those catchments.  The 1996 Drinking Water Guidelines have
considerably relaxed recommended levels of trihalomethanes compared with other
countries;

6. the Water and Rivers Commission's powers are limited in the parts of catchments
outside its own management areas and its role as the facilitator of planning processes
restricts its ability to be the most effective advocate for water interests;

7. the pressures on bodies such as the Water and Rivers Commission to make
compromises to allow various other activities to take place in catchments is placing
Perth's drinking water potentially at risk;

8. The Environmental Protection Authority, Water and Rivers Commission, and Water
Corporation’s positions are to maintain "closed" (that is, no access or activity
permitted) surface water catchments where there is risk or uncertainty that
development may have a negative impact on water quality;

9. treatment is not required for all water sources because most water is not used for
human consumption.  The health outcomes approach to water treatment requires that
if there is nothing in the water at a level to cause any sign of sickness in people, it is
unnecessary to go to the extremities of science and detection;

10. the priority 1-2-3 system allows different risks between the three areas but seeks the
same outcomes in terms of water quality.  Increasingly the Water and Rivers
Commission is accepting differential outcomes for water quality rather than
differential risk;

11. integrated catchment use may increase the need for water filtration plants; and

12. there are no standard guidelines in force to ensure that logging practices do not effect
water quality.

RECOMMENDATIONS

Recommendation 5: That the Health Department of Western Australia liaise with the
National Health and Medical Research Council to review the drinking water guideline level
for trihalomethanes.

Recommendation 6: That the Minister for the Environment instruct the Independent Panel of
Experts, in consultation with the Water Corporation and Water and Rivers Commission, to
recommend guidelines so that logging practices do not affect water quality.
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CHAPTER 8
MONITORING PERTH'S WATER SUPPLY

INTRODUCTION

8.1 The 1987 Guidelines refer to the difficulties of monitoring the quality of water:

"In practice, it is neither physically nor economically feasible to test
for all harmful materials or organisms which may be present in

water.  Characteristics listed in the Schedules [to the Guidelines] are
indicators of water quality and when present they indicate that the

supply may be unsatisfactory depending on the nature of the
characteristic and the level of contamination."148

The Health Department

8.2 Monitoring of water quality is an imperfect science.  There appear to be four principal
difficulties with monitoring water quality with respect to giardia and cryptosporidium:

•  neither organism are able to be detected in the same way as bacteria;

•  there is no accepted guideline as to what constitutes a dangerous
concentration;

•  only a handful of laboratories in Australia have substantial experience with
advanced testing methods for the protozoa and as yet none of these methods
have been NATA149 accredited; and

•  no guideline value for the protozoa have been set following the revision in
2000, of the 1996 Guidelines.150  This is because of a lack of method to
identify human infectious strains in drinking water.151  In fact, the United

                                                     

148 National Health and Medical Research Council & Australian Water Resources Council (1987),
“Guidelines for drinking water quality in Australia”, p.5

149 NATA is an acronym for National Association of Testing Authorities

150 In fact, Mr Richard Theobald, Senior Environmental Health Officer, Department of Health and current
Editor of the Advisory Committee on the Purity of Water’s Annual Report, explained that Western
Australia’s contribution to the revision process was a Fact Sheet containing the conclusion that gardia and
cryptosporidium do not require regular monitoring; and recommended the introduction of catchment
management protocols.

151 The 1996 Guidelines, Fact Sheets-Micro-organisms 2; protozoa. Fact Sheet No. 14
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Kingdom stands alone as being the only nation to impose numerical limits for
cryptosporidium levels in drinking water.152

8.3 The Health Department explained that the organisms cannot be grown in the
laboratory with routine methods.  Special methods of sampling, detection and
identification are required.  Even when detected, it is it is important to determine
whether the organisms are alive or dead.  Several methods for doing this are being
trialled, but none has been established as fully reliable.

8.4 Not all species of these parasites are capable of infecting humans, so even with living
organisms, proper assessment of risk is not possible unless suitable means of species
identification are available.

8.5 These are among the reasons why routine monitoring for gardia and cryptosporidium
is not yet required in Australia or overseas.  However, the revision of the 1996
Guidelines, Fact Sheet No. 14 states that investigative testing may be required in
response to events that could increase the risk of contamination, like heavy rainfall
which leads to an increase in turbidity.

8.6 Despite the difficulties involved in assessing the danger levels for the parasites, the
Health Department reported that during surveys of dams and other sources, the
parasites have either not been detected, or have been detected at low levels posing
little risk of getting into the water supply system.  Levels just above the limit of
detection have occasionally been found in the Perth metropolitan supply.  It is most
unlikely that these levels would represent any threat to human health.153

8.7 The 1996 Guidelines reframe the issue, defining water which, based on current
knowledge, is safe to drink over a lifetime, that is, it constitutes no significant risk to
health.

"For most of the water quality characteristics discussed, there is a
grey area between what is clearly safe and clearly unsafe, and often

the latter has not been reliably demonstrated".

8.8 The practical result of this difficulty is that to an extent, it must be accepted that there
is some risk that problems with the quality of Perth's water will not be identified in a
laboratory but when health problems arise.  However, the extent of this problem
should not be exaggerated.  Despite the difficulty of analysing water for all harmful
materials or organisms, it is of significant comfort that the Sydney water scare was

                                                     

152 Cooperative Research Centre for Water Quality and Treatment, Health Stream Article, Issue 15,
September 1999, p.2

153 Health Department of Western Australia (1998), p.5
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triggered, not by an outbreak of illness as has happened in similar scares elsewhere,
but by monitoring and analysis of water samples.154

8.9 Mr Barry Sanders, General Manager, Bulk Water and Waste Water Division, Water
Corporation, explained how the Health Department and Water Corporation work
together on water monitoring:

"We have not only a set of rules that stem from the national drinking-
water guidelines but we also have our own quality manual, which we

have written internally and signed off with the Health Department as
being the ideal way state-wide and thus in the metropolitan area, to

ensure that we are doing enough to meet the health guidelines and
our required levels of service."155

8.10 Mr Sanders also submitted that the Health Department's role should be augmented:

"It is interesting that while [the Health Department] is built into our

licence regime, it is the regulator and is accepted as such, it is still
operating under an old Health Act that gives it somewhat limited

powers.  The [Water] Corporation helped draft the sections on
drinking water in the proposed new Health Act, which has been

sitting around for about four or five years.  That legislation will
tighten up the system and provide more detail than the present

legislation.  The only slight weakness of the present legislation is that
the Health Department believes it can act in only extreme cases and

must use persuasion up to that point.  It does not have sufficient of the
obvious day-to-day powers.  They require change to the
legislation."156

Water and Rivers Commission

8.11 The Commission does not have a major role in monitoring the quality of Perth's water
supply.  It is primarily an operational agency responsible for catchment management
and advice to the Minister, rather than taking responsibility for ensuring or monitoring
the quality of water.

                                                     

154 However, Australian Water Services who operated the Prospect plant during the Sydney scare doubted
Australian Water Technologies results of the number of protozoa in the water samples.  There were
claims that some of the organisms were misidentified as algae

155 Mr Barry Sanders, transcript of evidence, 14/10/1998

156 Mr Barry Sanders, transcript of evidence, 14/10/1998
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The Advisory Committee for the Purity of Water

8.12 In a letter to the Committee Hon John Day, the Minister for Health, cites the Advisory
Committee, as the main avenue by which the Health Department monitors Perth's
water.  The Advisory Committee reports on the thousands of bacteriological and
amoeba tests conducted on metropolitan water by the Water Corporation as well as
chemical (health) quality samples, fluoride and aesthetic quality samples.

8.13 For the Perth metropolitan area water supply, the results relating to the
microbiological guidelines (coliforms and thermotolerant coliforms) and amoeba
guidelines (Naegleria) met the standards expected.

8.14 In the 1996-97 survey, results for chemical quality (trihalomethanes and nitrate)
showed a 98.7% compliance record for the Perth metropolitan area, down from 100%
in the two previous years.  In the 1997-98 survey this figure had returned to 100%.
The Advisory Committee notes that if the 1996 Guidelines, which are less stringent in
regard to trihalomethanes157, were in place during the time of the 1996-97 survey, the
compliance rate would have been 100%. The three locations which recorded non-
compliant levels:

"…were all supplied with water from Jandakot Ground Water

Treatment Plant and hills sources.  An investigation of the causes of
the elevated levels has been conducted and recommendations have

been made to prevent recurrence."158

8.15 The Advisory Committee in 1996-97 carried out a survey for gross alpha and beta
activity in the Metropolitan Scheme, finding that activity was well below the
Guideline levels.159  In the light of that evidence, the 1998 Annual Report reported that
the time was ripe "...to recommend the adoption of the radiological quality guidelines

contained within the 1996 Australian Drinking Water Guidelines and to faciltate their
implementation by adopting and implementing a radiological water quality

protocol".160

8.16 Copper corrosivity is also being monitored.  The 1998 Annual Report refers to
research being conducted by the Commonwealth Scientific Industrial Research
Organisation into copper corrosion.  Twenty four one metre long hollow copper coils

                                                     

157 Trihalomethanes are a group of compounds, formed during chlorination, for which guidelines range in
different jurisdictions from 25 to 350 micrograms per litre

158 Advisory Committee for the Purity of Water (1998) Annual Report 1997, p.8-11

159 Advisory Committee for the Purity of Water (1998) Annual Report 1997, p.24

160 Advisory Committee for the Purity of Water, Annual Report 1997-98, p.20
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were installed in different water quality zones across the metropolitan area and
allowed to contact with water.  The 1998 Annual Report of the Advisory Committee
states that “To date some of the [coils] have started to release copper into the water

but at a far lower concentration than expected”.161  The Advisory Committee is
monitoring the progress of this research.

8.17 In summary, the Advisory Committee reported to the Minister for Water Resources in
its 1998 Annual Report:

"…that this Annual Report continues to show that drinking water
provided to the Western Australian public is being maintained at a

very high standard."162

8.18 This high number of routine samplings serves to reassure Western Australians that
public health is not at risk.  However, where a contaminant is detected through routine
monitoring, the Health Department, through its MoU with the Water Corporation,
would respond by issuing a media release alerting the public.

Water Corporation

8.19 The Water Corporation conducts the following monitoring of its water resources for
its own purposes.

•  regular catchment area monitoring and reporting;

•  system performance monitoring of the quality of water in the distribution
system which triggers corrective actions for improvements;

•  seven days a week operational monitoring, regular patrols and surveillance in
catchments;

•  an asset management plan to ensure assets are kept in good working order;
and

•  an ongoing research program and projects aimed at guiding improvements in
water.

8.20 These monitoring programs are consistent with the guidance provided in the 1996
Guidelines and have been agreed with the Health Department WA. 163

                                                     

161 Advisory Committee for the Purity of Water Annual Report 1997-98, p.19

162 Advisory Committee for the Purity of Water (1998) Annual Report 1997

163 Mr Barry Sanders, transcript of evidence, 14/10/1998
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8.21 A recent independent audit of the Water Corporation's Operating Licence, by Ernst &
Young on behalf of the OWR, confirmed “…compliance with the licence conditions
relating to drinking water quality.”164

The Office of Water Regulation

8.22 The OWR is the licensing body for the Water Corporation's and other service
providers’ Operating Licences.  The OWR's ‘1998 Operational Audit of Operating
Licence’ for the Water Corporation contains a statement of compliance, recording that
the Water Corporation met its licence condition of compliance with the water quality
standards set out in the 1987 Guidelines.165.  However, during that audit process,
concerns were raised about the management of water quality sampling.  In response,
the Water Corporation implemented a new water quality management system, which
further automated the management of water sampling.  The OWR commented that the
2000 Operational Audit, indicated that the Water Corporation had made significant
efforts to improve these systems.166  The Committee notes with some concern that
audits are contracted by the service provider, not the OWR.

8.23 The OWR also has a role in advising the Minister on matters pertaining to water
quality and because of this, the OWR is one avenue by which complaints about water
can be brought.  The OWR's 1999 Annual Report records that less than five related to
water quality.167

Gaps in monitoring

8.24 Dr Ronald Rosich, a former senior employee with the Water Corporation is of the
view that there are shortcomings in the monitoring program for Perth's water:

"Monitoring of Perth's water supply is designed only to assess
compliance with the guidelines.

It provides insufficient information to understand the processes that
determine quality of the water, and thus it is almost impossible to

anticipate problems before they arise.

                                                     

164 Mr Barry Sanders, transcript of evidence, 14/10/1998

165 Office of Water Regulation, 1998 Operational Audit of Operating Licence, p.xiv.  The relevant condition
of the Operating Licence is Schedule 7, section 3

166 Dr Brian Martin, letter to the Committee, 9/11/00

167 Office of Water Regulation (1998), Creating and regulating a competitive water industry - Annual

Report 1998, p.15
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This is especially so for issues of concern not covered by the

guidelines.  Such issues include the occurrence of Cryptosporidia,
Giardia, helminth ova, and for the State more generally, toxicants

released by blue-green algae."168

8.25 This theme was reiterated during the 1999 National Workshop on Drinking Water
Quality Management in Adelaide.  Professor Don Burstill, Director of the CRCWQT
referred to a:

"...concern that the Australian Drinking Water Guidelines are used in
the industry mainly as a focus for compliance-based management

strategies without sufficient recognition of the importance of overall
system management for assuring safe drinking water."

8.26 It appears to the Committee that it is important to anticipate and prevent harm in water
quality management rather than just react to problems after they arise.  The
Committee is pleased to note that the Water Corporation recently conducted a
systematic risk assessment of several water systems representing different types of
catchments.  The process highlighted the need for:

"...improved information flow between water authorities and other

bodies with responsibility for land management in catchments."

8.27 Of course, the monitoring model used for Perth is not the only possible approach.  As
an example of another approach, the Sydney Water Inquiry reports that in NSW there
is a ‘Licence Regulator’ and recommends for it the role of environmental/catchment
management auditor.  There is no equivalent body in Western Australia.  The
Commission is responsible for advising the Minister for Water Resources on
management of catchments, while the Advisory Committee advises the Minister for
Health on water and health.

FINDINGS

The Committee finds that:

1. there is insufficient knowledge about the reliability of current testing methods for
cryptosporidium and giardia and the levels at which these protozoa pose a health threat.
Hence the shortcomings in the monitoring system are not due to flawed application of
technology but to gaps in the scientific knowledge about potential threats to health;

2. techniques for identifying protozoa are still being developed and commonly used detection
methods do not reliably indicate whether the presence of cryptosporidium, in particular,

                                                     

168 Dr Ronald Rosich, transcript of evidence, 2/10/1998
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poses a health risk.  Only some strains of cryptosporidium are believed to be unhealthy for
humans, and then, only when alive;

3. there is no generally agreed standard for what is a safe level of exposure to
cryptosporidium and giardia.  The revision of the 1996 Australian Drinking Water
Guidelines do not propose a guideline standard for these parasites because the density at
which the organisms are significant for human health is unknown.  It will remain difficult
to be confident that there are adequate measures in place to monitor cryptosporidium and
giardia;

4. there must be a continuous effort to improve the analytical techniques for cryptosporidium
and giardia, with a view to incorporating standards for them in a future version of the
Australian Drinking Water Guidelines;

5. the difficulties associated with monitoring for protozoa does not suggest that there is a
problem with protozoa per se.  Results from the Water Corporation indicate that Perth
water contains low levels of cryptosporidium and no giardia.  Empirically, there is no
evidence which shows that these low levels lead to health problems for Perth's water
consumers.  Unless the protozoa leads to actual health problems, this is not of particular
concern;

6. should monitoring detect the protozoa in numbers dozens or hundreds of times greater
than normal, as occurred in Sydney, a cautious approach should be taken, as in Sydney.
There should be ongoing monitoring of levels of cryptosporidium and giardia, even in the
absence of a clear understanding of what level constitutes a health risk;

7. regular sampling and analysis of water occurs at a number of points along the supply
system as part of a concerted risk management program.  If a contamination or health
problem arose in Perth's water supply it would be identified in sufficient time to prevent
adverse health impacts on water consumers;

8. the 1987 and subsequent 1996 Guidelines offer a clear set of standards for a number of
potentially harmful material in the water supply.  There appears little doubt that these
standards are overwhelmingly met in Perth's water supply and that regular monitoring of
organisms such as cryptosporidium and giardia are being undertaken by the Water
Corporation;

9. audits are contracted by the service provider, not the Office of Water Regulation; and

10. there is a tendency by agencies to react to water quality management problems as they
arise rather than adopt regular risk assessment as a management tool.

RECOMMENDATIONS

Recommendation 7: That when analytical techniques for the detection of cryptosporidium
and giardia are improved, they be incorporated into the Australian Drinking Water Guidelines.
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CHAPTER 9
DEALING WITH A HEALTH RISK AND REPORTING TO

GOVERNMENT

HOW AGENCIES DEAL WITH A HEALTH RISK

The Water Corporation

9.1 The Water Corporation identified a number of measures in place to deal with a health
risk.  These are:

•  comprehensive monitoring programs to detect potential problems or
deterioration;

•  twenty four hour SCADA telemetry surveillance and availability of
maintenance personnel for emergency repairs;169

•  the use of SCADA for operational monitoring (chlorine dosing performance,
turbidity and alarms);

•  procedures for responding to, and rectifying, non-compliances;

•  a Corporate Incident Management Process, including plans for effective
communication with stakeholders; and

•  a joint agency contingency plan for source protection and water distribution
and quality (including plans for dealing with microbiological contamination
such as cryptosporidium and giardia).  The HAZMAT170 body has been
actively involved in preparation of these plans.171

The Health Department

9.2 The Health Department has a memorandum of understanding with the Water
Corporation to ensure that appropriate actions are taken in the event that a health risk

                                                     

169 SCADA is an acronym for the Supervisory Control and Data Acquisition system

170 A government and industry scheme that runs under the State Emergency Management Advisory

Committee chaired by the Commissioner of Police.  At the practical operating level is this
emergency response arrangement of which the Water Corporation, the Swan River Trust, the
fire brigades and others are key members

171 Mr Barry Sanders, transcript of evidence, 14/10/1998
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is detected.172  Dr Ronald Rosich, a former senior employee with the Water
Corporation comments as follows on the ability of government and the water industry
to respond to a crisis:

"This is an issue that has reared its head in the inquiries in Sydney.  It
reflects the human problem.  When you do not have a crisis like that

for 10 or 20 years, most organisations will flounder a bit. . .  For a
number of years the Water Corporation has put a lot of effort into

various contingency plans.  I am not familiar with all of them as it
was not a part of my role.  However, I am not aware of the Water

Corporation undertaking any training drills.  It may have but I am not
aware of it.  A training drill for something like the Sydney crisis

would be a large and expensive exercise.  Virtually all Sydney's water
comes from Warragamba Dam and the Prospect treatment plant.  By

world standards Perth has one of the more complicated systems with
a multiplicity of sources spread throughout the metropolitan area.  If,

for whatever reason, we had a crisis in a couple of reservoirs close to
Perth, it is practical to shut those off and continue to supply all but

full peak summer demand through the other sources.  We have
sufficient pipes to transport water around.  I could not comment on

how people would react."173

AGENCY REPORTING MECHANISMS

Water and Rivers Commission

9.3 One of the Commission's roles is to inform the public in relation to water matters.
The Commission's 1998-99 Annual Report refers to a customer focus where the
Commission will (amongst other things):

"communicate and involve stakeholders and the community

be professionally objective from a base of good science

balance the needs of people and the environment

provide leadership in setting future directions for water
management"174

                                                     

172 Hon John Day, letter to the Committee, 2/11/1998

173 Dr Ronald Rosich, transcript of evidence, 21/10/1998

174 Water and Rivers Commission, Annual Report 1998-99, p.75



NINTH REPORT Chapter 9: Dealing with a Health Risk and Reporting to Government

G:\DATA\sd\SDRP\sd009rp.doc 75

9.4 In keeping with this, the Commission's Corporate Services branch promotes and
supports community and school involvement in, and awareness of, water resources
management.  Market research shows that the community expects to have a role in
water resource management protection but that the Commission's profile is relatively
low.

The Office of Water Regulation

9.5 Another important avenue for dissemination of information about water services is the
reporting requirements contained in Operating Licences issued by the OWR.  The
OWR notes in its 1998 Annual Report that some local government water authorities
have found the reporting requirements difficult to meet, but does not mention any
concerns as to the Water Corporation's compliance with the requirements.175  By the
time of the 1999 Annual Report, the OWR noted an improvement: “…the 24 monthly
audits of licence holders which measure the effectiveness of measures taken to

maintain quality and performance standards referred to in the licence” were positive.

Water Corporation

9.6 The Water Corporation in its submission to the Committee lists a range of avenues
through which it reports on water quality matters to government:

"Immediate reporting to [the Health Department WA] on serious
exceptions or operational problems.

Quarterly reports to HDWA on water quality . . . including other
more frequent reporting when required. . . .

Quarterly reports to [OWR] on compliance with Operating Licence.

The Purity of Water Committee Annual Report which is forwarded
each year to the Minister.  The intention is for it to be tabled in

Parliament.

The Water Corporation Annual Report which is tabled in Parliament.

The Annual Report to W&RC on management of Delegated
Catchments.

                                                     

175 Office of Water Regulation (1998), Creating and regulating a competitive water industry - Annual
Report 1998, p.6
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Memoranda of Understanding with HDWA and W&RC."176

9.7 There are, in addition, a number of mechanisms through which consumers can obtain
information and the Water Corporation can obtain feedback about water quality
issues:

•  information is made available upon request (this includes comprehensive
information to commercial users and information on typical performance to
the general public);

•  meetings are held with the Customer Council as part of the Customer Charter
process;

•  customer Account Managers have regular involvement with key customers;

•  briefings are held for special interest groups such as the hotel industry,
refrigeration industry etc;

•  a taste and odour panel is operating to assist with resolution of the intermittent
DMTS problem;

•  quarterly customer surveys, which include water quality issues, are
conducted;

•  special surveys (for example, on aesthetic water quality) are conducted from
time to time;

•  the Corporation maintains a 24 hour emergency customer contact telephone
service;

•  a customer complaints management system (Grange) facilitates customer fault
reporting and resolution; and

•  where a customer feels a complaint has not been resolved within 21 days they
may refer the complaint to the OWR which will investigate and recommend a
resolution.177

Gaps in communication

9.8 The Sydney Water Inquiry in the aftermath of the Sydney water scare addressed
community education as one of the areas in which more work is required.
Recommendation 10 reads in part as follows:

                                                     

176 This information was condensed from Mr Barry Sanders, transcript of evidence, 14/10/1998

177 Mr Barry Sanders, transcript of evidence, 14/10/1998
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"The community must have the opportunity to develop an informed

understanding of water quality issues and the risks to public health,
through the development of a public education program.  This should

address the following:

Cryptosporidium and Giardia are commonly found in the

environment, and humans are exposed to these organisms in the
course of their everyday activities;

A number of processes remove or reduce the level of micro-organisms
in drinking water, such as catchment management, treatment and

disinfection.  However, these processes cannot remove all organisms,
and drinking water is not sterile;

The public education campaign must include communication
strategies for ethnic communities and health groups with special

needs.

A ministerial advisory committee should be established to advise the

Minister for Health on public information issues associated with
Cryptosporidium and Giardia.  The role of the Committee should

ultimately be extended to include public information and education
issues relating to other drinking water quality parameters."178

9.9 While there is no doubting the value of public education, it might be that the need for
education is particularly acute in Sydney given recent events and is less of a priority in
Perth.

9.10 Looking at the final suggestion, it would appear that Western Australia is
comparatively well placed in having long ago established the Advisory Committee on
the Purity of Water to report to the Minister for Health.

9.11 Dr Ronald Rosich, a former senior employee with the Water Corporation, suggests
that the Sydney water contamination scare may not have been of such magnitude if
people had been better informed over time as to what water monitoring involves, the
results of monitoring and the meaning of the results:

                                                     

178 Sydney Water Inquiry (1998) Final Report Volume 1 - Executive Summary, Introduction,
Recommendations and Actions, p.24
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 "However, the culture in Australia has been not to report data except

when really pressed.  That still applies in Sydney although the
Government is talking about changing it.  Starting something when

you are unsure where it will lead makes it worse.  If Sydney Water
had been publishing those results regularly, people would not have

been so shocked.  As human beings the biggest shock is the
unexpected. . .  The best thing to come out of the problems in Sydney

is a more open discussion about water quality and how we go about
it.

[An] important change is the involvement of the community in the
broadest terms by education, understanding what is happening and

publishing data.  As a human being, if you do something for 10 years,
you tend to think you are doing it right.  If no-one from outside your

group makes suggestions, you can become narrow-minded. . .  People
are able to cope with the information available, can understand it and

expect to be told about water quality rather than the experts knowing
it and our being happy with their decisions as we were decades

ago."179

9.12 Dr Rosich also submits that Perth water consumers could be given better information
as to the quality of Perth water and might elect, if given the option, to pay more for
higher quality water:

"The quality of Perth's water supply does not meet the guidelines and
standards that apply in many developed countries. . .  However, this
situation is not so much a failure of the Water Corporation, rather it

results from a lack of informed debate in the community.  An informed
debate would very likely result in the community being willing to pay

for an improvement in the quality of Perth's water supply. . .  The
information needed for an informed debate is available, but

unfortunately not provided to the community. . .  The costs and
benefits of the treatments required to achieve various levels of water

quality can be readily documented (preferably by the water regulator)
for community discussion."180

9.13 The United Kingdom Department of Environment, Transport and the Regions ("UK
Department") has published a set of draft regulations to apply to testing for

                                                     

179 Dr Ronald Rosich, transcript of evidence, 21/10/1998

180 Dr Ronald Rosich, transcript of evidence, 21/10/1998
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cryptosporidium and giardia.  According to the CRCWQT, the UK Department
proposes to introduce analysis and reporting requirements including the following:

"…filter changes, transport and analysis are to be carried out by

people not under the control of any water company

analysis must be by a method approved by the Drinking Water

Inspectorate

the results of analysis must be reported within 3 days of completion of

sampling

the results of the sampling must be placed on public record".181

9.14 The Sydney Water Inquiry makes a general recommendation that greater public
transparency should be introduced in the reporting of water quality data to restore
public confidence in Sydney Water.182  In response, a number of steps have been
taken:

“…the Water Legislation Amendment (Drinking Water and Corporate
Structure) Act 1998 requires Sydney Water to publish three-monthly

consumer confidence reports on the quality of drinking water;

summaries of the reports and details of their availability are to be

provided to each customer with their bill;

the Chief Health Officer will publish an annual report on drinking

water quality; and

Sydney Water is publishing on the Internet all treated water test

results for parasites, and will develop a system to provide on-line
access to test results to regulatory agencies such as NSW Health.183

                                                     

181 Environment, Transport and the Regions, Department of (UK) (1998): Public Health and Drinking
Water:  Preventing Cryptosporidium Getting into Public Drinking Water Supplies

182 Sydney Water Inquiry (1998) Final Report Volume 1 - Executive Summary, Introduction,
Recommendations and Actions, p.25

183 Sydney Water Inquiry (1998) Final Report Volume 1 - Executive Summary, Introduction,
Recommendations and Actions, p.25





NINTH REPORT References and Bibliography

G:\DATA\sd\SDRP\sd009rp.doc 81

REFERENCES AND BIBLIOGRAPHY

Advisory Committee for the Purity of Water (1998), Annual Report 1997

Agriculture and Resource Management Council of Australia and the Australian and New
Zealand Environment and Conservation Council (1999), The National Water Quality
Management Strategy

Codd, Mike (1999), Forest Management Plans 1994-2003: Mid term EPA report on
compliance

Conservation and Land Management, Department of (1998), Report to the Hon Minister for
the Environment on CALM's Compliance with Ministerial Conditions on the Forest

Management Plans 1994-2003: a Response to the EPA Bulletin 912

Dairy Industry Nutrient Strategy Working Group (1998), Environmental management for

animal-based industries - dairy farm effluent (Bulletin 4336)

Environment, Transport and the Regions, Department of (UK) (1998), Public Health and

Drinking Water:  Preventing Cryptosporidium Getting into Public Drinking Water Supplies,
internet reference www.environment.detr.gov.uk/wqd/consult/crypto

Environmental Protection Authority (1998), Water allocation and Perth's Water Future
Strategy - Bulletin 903

Environmental Protection Authority (1998), Progress Report on Environmental Performance
and mid-term Report on Compliance: Forest Management Plans 1994-2003: Bulletin 912

Health Department of Western Australia (1993), Use of Herbicides in Water Catchment Areas
(Circular No. PSC 88)

Health Department of Western Australia (1998), Untitled

Western Australian Legislative Assembly Parliamentary Select Committee (1994), Report on

Metropolitan Development and Groundwater Supplies

National Health and Medical Research Council & Australian Water Resources Council (1987),
Guidelines for drinking water quality in Australia, Australian Government Publishing Service,
Canberra

National Health and Medical Research Council & Australian Water Resources Council (1996),
Australian Drinking Water Guidelines - Summary, Commonwealth of Australia, Canberra

Office of Water Regulation (1996), Creating & Regulating a Competitive Water Industry,
Government of Western Australia, Perth

Office of Water Regulation (1998), 1998 Operational Audit of Operating Licence,
Government of Western Australia, Perth

Office of Water Regulation (1998), Creating and regulating a competitive water industry -
Annual Report 1998, Government of Western Australia, Perth

Office of Water Regulation, Water Corporation and Water and Rivers Commission (1995),



Ecologically Sustainable Development Committee NINTH REPORT

82 G:\DATA\sd\SDRP\sd009rp.doc

Protocol arising from restructuring of the management of the Western Australian water

industry, Government of Western Australia, Perth

Smith D.I, (1998) Water In Australia

Sydney Water Inquiry (1998), First Interim Report - Possible causes of contamination, NSW
Premier's Department, Sydney

Sydney Water Inquiry (1998), Second Interim Report - Management of the Events, NSW
Premier's Department, Sydney

Sydney Water Inquiry (1998), Third Interim Report, Assessment of the contamination events
and future directions for the management of the catchment, NSW Premier's Department,
Sydney

Sydney Water Inquiry (1998), Fourth Report - Prospect Water Filtration Plant tender process

and contract arrangements, NSW Premier's Department, Sydney

Sydney Water Inquiry (1998), Final Report Volume 1 - Executive Summary, Introduction,

Recommendations and Actions, NSW Premier's Department, Sydney

Sydney Water Inquiry (1998), Final Report Volume 2, NSW Premier's Department, Sydney

Water Corporation and Water and Rivers Commission (1995), Memorandum of
Understanding arising from restructuring of the management of the Western Australian water

industry, Government of Western Australia, Perth

Water Corporation and Water and Rivers Commission (1996), Memorandum of

Understanding on operational activities for water quality protection within public drinking
water source areas and undertaken by the water source and treatment branch, Government of
Western Australia, Perth

Water and Rivers Commission (1996), 1996 Annual Report, Government of Western
Australia, Perth

Water and Rivers Commission (1997), An Introduction to the Water and Rivers Commission,
Government of Western Australia, Perth

Water and Rivers Commission (1997), Process Guidelines for Issuing Permits in

Underground Water Pollution Control Areas - Standard No.PRPWS 002 Version 1 (October
1997), Government of Western Australia, Perth

Water and Rivers Commission (1997), Draft Public Drinking Water Supply By-Laws,
Government of Western Australia, Perth

Water and Rivers Commission (1997), Guilderton Water Reserve Water Source Protection
Plan - Water and Rivers Commission Report WRP 3 1997, Water and Rivers Commission,
Perth

Water and Rivers Commission (1997), East Gnangara Environmental Water Provisions Plan -

Public Environmental Review, Water and Rivers Commission, Perth

Water and Rivers Commission (1997), Allocating Water For Perth's Future - assessment of



NINTH REPORT References and Bibliography

G:\DATA\sd\SDRP\sd009rp.doc 83

the "Perth's water future strategy", Water and Rivers Commission, Perth

Water and Rivers Commission (1997), Annual Report 1996-97, Water and Rivers
Commission, Perth

Water and Rivers Commission (1998), Land use compatibility in public drinking water source
areas, Government of Western Australia, Perth

Water and Rivers Commission (1998), Above ground chemical storage tanks in public
drinking water source areas, Government of Western Australia, Perth

Water and Rivers Commission (1998): Water Quality Protection Guidelines No.25: Waste
management of kennel operations within the Jandakot UWPCA, Government of Western
Australia, Perth

Water and Rivers Commission (1998): Business Plan - 1998/99 – 2002, Perth

Water and Rivers Commission (1998), Proposed Harvey Basin Surface Water Allocation Plan
- Water Resource Allocation Planning Series No WRAP 14, Perth

Water and Rivers Commission (1998), Standards and Guidelines for the Development of a
Water Source Protection Plan, Perth

Water and Rivers Commission (1998,: Annual Report 1997-98, Perth

Water Corporation (1997), Environmental Policy, Perth

Water Corporation (1998), Annual Report 1997-98, Perth

Water Corporation (1999), Annual Report 1999-2000, Perth

Water Corporation (1998), Report to Advisory Committee on the Purity of Water by the Water
Distribution & Quality Branch of the Water Corporation for the period: 1 January to 31

March 1998, Perth

Water Corporation (undated), Controlling Perth's Water, Perth

Water Corporation (undated), Wanneroo groundwater treatment plant, Water Corporation,
Perth

Western Australian Water Authority (1995), Perth's Water Future - a water supply strategy
for Perth and Mandurah to 2021 (with a focus to 2010), Perth





APPENDIX 1





NINTH REPORT Hearings with Representatives of Government Departments and Authorities

G:\DATA\sd\SDRP\sd009rp.doc 87

APPENDIX 1

HEARINGS WITH REPRESENTATIVES OF GOVERNMENT DEPARTMENTS AND AUTHORITIES

Mr Barry Sanders October 14 1998
General Manager
Bulk Water and Waste Water Division
Water Corporation

Mr Richard Walker October 14 1998
Manager
Water Distribution and Quality
Water Corporation

Mr Keith Cadee October 14 1998
Manager
Water Sources and Treatment Branch
Bulk Water and Waste Water Division
Water Corporation

Dr Ronald Rosich October 28 1998
Principal
RR & MR Services

Mr Roger Payne October 28 1998
Chief Executive Officer
Waters and Rivers Commission
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APPENDIX 2

SOURCES FOR COUNTRY TOWNS IN THE PERTH HINTERLAND (NOT CONTRIBUTING TO

THE METROPOLITAN WATER SUPPLY SYSTEM)

Water Reserves

Status of source Status of reserve Status of source
protection Plan

Lancelin Current Gazetted Complete

Seabird Current Gazetted Complete

Guilderton Current Gazetted Complete

Woodridge Current Gazetted Complete

Gingin Current Gazetted Complete

Bindoon-
Chittering,

Current Gazetted Yet to be prepared

Bolgart Current *Proposed Complete

Yenart Current *Proposed Complete

Ledge point Current *Proposed –
proclamation in
progress

Complete

New Norcia Current *Proposed Complete

* Amendment to occur in line with recommendation in water source protection plan

Catchment Areas

Status of source Status of reserve Status of source
protection Plan

Goldfields Current Gazetted In preparation (Water
Corp)

Lower Helena
Pipehead Dam

Current Gazetted In preparation

Oakley Dam Not a drinking
water source

Gazetted (possibly
deproclaim)

Source no longer used
(previous mining water
source)

Dwellingup Current Gazetted In preparation (Water
Corp)
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APPENDIX 3

REPORT OF THE SELECT COMMITTEE ON METROPOLITAN DEVELOPMENT AND

GROUNDWATER SUPPLIES - STATUS REPORT OF RECOMMENDATIONS
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