
Groundwater is a critical resource for WA. The ready availability 
of shallow groundwater would have been instrumental in the 
initial settlement of Perth in the early 1800s. In 2006 WA’s 
population was just under two million and almost three quarters 
thereof was concentrated around the Perth metropolitan region. 

With a continued drying climate and an increasing population, 
there is a growing dependence on groundwater. In order to 
maintain safe, good quality drinking water, we need to continue 

to manage and protect groundwater for current and the future 
generations. 

The Department of Water protects this resource through 
legislation, DWSPP and land-use planning. The department aims 
to ensure the future quality of the state’s public drinking water 
supplies by maintaining a close relationship with stakeholders 
and the public and progressing the proposed changes to the 
water resources legislation.

Western Australia’s (WA) level of 
drinking water source protection is 
strongly influenced by its commitment 
to implement the Australian Drinking 
Water Guidelines (ADWG); most 
specifically the ‘catchment to 
consumer’ risk-based, multiple barrier 

approach to protecting Public Drinking Water Source Areas 
(PDWSA). Barriers include catchment protection, water storage 
and treatment. The importance of maintaining multiple 
barriers can be seen here.The guidelines outline 12 elements 
as part of a framework for protecting PDWSA. Elements 2 and 3 
are implemented by the Water Source Protection Branch at the 
Department of Water.

Element 2: Assessment of the drinking water supply system is 
implemented through the preparation of Drinking Water Source 
Protection Assessment (DWSPA) documents while Element 3: 
Preventative measures for drinking water quality management 
is directly addressed via the preparation of Drinking Water 
Source Protection Plans (DWSPP).

Legislation
The two most important acts 
addressing groundwater PDWSA 
are the Metropolitan Water 
Supply Sewerage and Drainage 
Act 1909 (MWSSD Act) and the 
Country Areas Water Supply 
Act 1947 (CAWS Act), both 
managed by the Department of 
Water. PDWSA are proclaimed under these acts, making the 
relevant by-laws applicable and enforceable. Groundwater 
areas are proclaimed as underground water pollution 
control areas (MWSSD Act), or water reserves (CAWS Act).

Agencies

Minister for Water Resources
Department of Water

Minister for Planning and Infrastructure
WA Planning Commission

Statement of Planning Policy 2.7
Public Drinking Water Source Policy

Minister for Health Department of Health

Advisory Committee for the Purity of Water (ACPOW)
Based on ADWG Framework

Memorandum of Understanding for Drinking Water

Economic Regulation Authority

Operational Licences and Audits

Water Corporation, AQWEST and Busselton Water Board

Quarterly Reports

Public Drinking Water Source Areas

Drinking Water Source Protection Assessments

Drinking Water Source Protection Plans

Inspecting a public water supply bore (Source: Kathryn Buehrig, 
Department of Water) 

Land-use Planning  
Good land use planning is 
essential for the protection 
of groundwater and relies 
on a solid decision-making 
framework for future 
developments.

State-wide planning policies 
ensure that planning 
schemes and strategies 
identify PDWSA as special control areas, thus ensuring their 
protection by shaping land-use decisions.

The Department’s water quality protection note – Land use 
compatibility in Public Drinking Water Source Areas guides land 
use planning decision makers on activities that are considered 
“acceptable”, “compatible with conditions” or “incompatible” 
within each of the priority areas (P1, P2 or P3) according to their 
level of water quality risk.

JOONDALUP
CITY OF

STIRLING 
CITY OF

SWAN
CITY OF

SHIRE OF
CHITTERING

SHIRE OF GINGIN 

WANNEROO
CITY OF

BAYSWATER
CITY OF

 
Joondalup

 
Goollelal

 
Lake

Rural

Kilometres

0

Produced by Project Mapping Section,

5

Industrial

Indian

Ocean

Urban Deferred

Urban

Parks and Recreation

Water Catchment Reservation - Priority 1

Public Purposes

Rural-Water Protection Zone - Priority 2

N

West Swan

Joondalup

Mindarie

Two Rocks

Hillarys

Ellenbrook

Quinns
Rocks

Gingin

Pinjar

Yanchep

Trigg

Ocean
Reef

Lexia

Whiteman

Muchea

Alkimos

Guilderton

GINGIN

BROOK

ROAD

BRAND

HIGHW
AY

NEAVES

ROAD

GN NA G RA A ROAD

HIGHWAYREID

WHITFORDS
AVE

WANNEROO

ROAD

YANCHEP

OLD

ROAD

WANNEROO

ROAD

Carabooda
Lake

Nowergup
Lake

Lake

Lake

Lake

Mariginiup

Jandabup
Lake

Wanneroo
Gnangara

Gnangara

Burns Beach

ntw_map18//environ/gluwms/gluwmsf7.dgn

Transit Reserve

LEGEND

Primary Regional Roads

Other Regional Roads

Zones and Reservations

State Forests (Long term Parks & Recreation

program. See section 3.2.4 in Report)
subject to Gnangara Park implementation

Other

Local Government Boundary

Metropolitan Region Boundary

Pollution Control Area 
Proposed Underground Water 

Pollution Control Area 
Existing Underground Water 

Possible Future Urban (Current Priority 2/

of all Planning Issues

Geographic & Planning Information Branch
Ministry for Planning Perth, WA. Dec 2000.

Underground Water Pollution Control 
Area Data supplied by Water and 
Rivers Commission, W. A.

Local Government Boundary and Cadastral Data
supplied by Department of Land Administration, W.A.

Possible Priority 3) Subject to Resolution

Accounts for about three-•	
quarters of all water used.

Makes up 60% of Perth’s •	
drinking water supply.

WA’s largest bodies •	
of groundwater are 
sedimentary basins covering 
40% of the state.

Perth’s shallow sand and •	
karstic limestone sediments 
allow an easy path for contaminants to enter 
groundwater.

As Perth’s groundwater demand increases, so does •	
the potential for groundwater contamination, which 
may prevent economic growth in WA 

Groundwater in Western Australia

Location and estimated renewable yields of major known and inferred groundwater sources (GL/yr of groundwater less than 1500 mg/L TDS) (Source: 
Allen A.D., Laws, A.T., Commander D.P., 1992, A review of the major groundwater resources in Western Australia, Report to Kimberley Water Resources 
Development Office, December 1992.)

Protecting groundwater resources of Western 
Australia to ensure safe drinking water supplies
K.L. Buehrig, F.R. Guest and K.J. Ketteringham

Looking after all our water needs

Perth from Kings Park 1955
(Courtesy Battye Library 011911D)

 

Perth from Kings Park 2007 
(Source: Kathryn Buehrig)

Land-use planning statutory referrals process

Denham public water supply bore (Source: Kathryn 
Buehrig, Department of Water)

Dookanooka public water supply bore  
(Source: Alana Thorpe, Department of Water)

Historical water use and demand projections (Note: desalination and recycled sources have not been included) (Source: Water 
Assessment Branch, Department of Water, 2006, Groundwater Investigation Program in Western Australia (2005 to 2020) HG 10). 

Aquifer types (Source: Water & Rivers Commission 1998, Water Fact 9: Western 
Australia’s groundwater resources, Water & Rivers Commission, Perth)

Western Australia’s
groundwater
resources
Groundwater is a significant source of
water supplies in Western Australia and 
is very important to the environment.
This Fact Sheet explains where WA’s
most important groundwater resources
are found, and the importance of using
them wisely.

Groundwater is found in aquifers

Groundwater is water that occupies the pores or crevices
of soil or rock.

An aquifer is a geological formation or group of
formations capable of storing and providing significant
quantities of water.

Geological formations that are good aquifers have highly
connected pore spaces or fractures that allow water to
move through at volumes high enough to produce a water
supply from bores. Good aquifer materials are highly

permeable (allow water to pass through pores and
crevices). Such materials include sand, gravel and
sandstone.

Materials of low permeability allow water to move
through only very slowly. Clay and crystalline bedrock
such as granite and dolerite have low permeability. 

There may be a series of aquifers lying one on top of
another, separated by impermeable layers.

Unconfined aquifers

An aquifer close to the surface which receives direct
recharge from rainfall is called an unconfined aquifer.
Household garden bores draw water from the unconfined
aquifer. The top of the saturated zone in an unconfined
aquifer is the watertable.

Confined aquifers

Aquifers deeper under the ground which are overlain by
materials such as rock or clay that do not transmit water
are called confined aquifers. Groundwater in confined
aquifers is under pressure and the water will rise up a
borehole. An artesian flow, where water flows out under
its own pressure, may occur in low-lying areas. Confined
groundwater is a very important source of public water
supply. Confined aquifers are recharged either by
‘leakage’ from overlying aquifers, or from a considerable
distance away where the aquifer ‘outcrops’ at the surface.

Water facts 9
WATER AND RIVERS COMMISSION DECEMBER 1998
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Tour of a water supply bore (Source: Department of Water) 

Challenges

drinkingwater.water.wa.gov.au  A detailed explanation of all elements of drinking water source 
protection can be obtained via our website

Australian Drinking 
Water Guidelines 2004 

National Resource Management Ministerial Council

Government agencies responsible for the protection of public drinking water sources in Western Australia (Source: Water Source Protection Branch, 
Department of Water)

Climate Change
WA is expected to increase its population from about •	
2 million people in 2007 to approximately 2.8 million 
people in 2030.

The Indian Ocean Climate Initiative predicts more •	
hot days and less winter rainfall in the southern part 
of WA, where over 90% of the population resides.

These trends point to further decreases in 
groundwater recharge and significant increases in 
water use for WA.

Australian Drinking Water Guidelines
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The Department of Water implements the ADWG with a state-
wide program for protecting PDWSA. 

Drinking Water Source Protection Assessments and Plans

Assessments provide an overview of a water source, its land 
uses and risks to water quality.

Plans build upon 
the assessment 
documents. 
They propose 
recommendations 
and strategies 
to address water 
quality risks, and 
are produced in 
consultation with 
the public.

Priority Areas and Protection Zones

Three different priority areas are 
declared within PDWSA:

Priority 1 (P1) areas are managed •	
for risk avoidance.

Priority 2 (P2) areas are operated •	
under the principle of risk 
minimisation.

Priority 3 (P3) areas are defined •	
for risk management.

Protection zones are defined around groundwater bores that 
supply public drinking water. These are known as wellhead 
protection zones and are recognised within legislation.

Priority areas and protection zones are determined through 
the DWSPP for the particular drinking water source.

Protecting Public Drinking Water Source Areas

Government of Western Australia Department of Water 

s e i r e S   n o i t c e t o r P   e c r u o s e R   r e t a W 

REPORT NO. 73

July 2007

Bindoon - Chittering Water Reserve  

Drinking Water Source Protection Plan 

 
 
 

 

 

Government of Western Australia
Department of Water

REPORT NO. 71
June 2007

Dathagnoorara Water Reserve 
Drinking Water Source Protection Plan

Government of Western Australia

Department of Water

REPORT NO. 68May 2007

Denham North and Denham South (D7-7) Water Reserves

Drinking Water Source Protection Plan

Sovereign Hill water reserve priority areas and protection 
zones (Source: Sovereign Hill Water Reserve Drinking Water 
Source Protection Plan, Department of Water).

Perth from Kings Park 1895 
(Courtesy Battye Library 000783D)

G5:Users:scottkember:Documents:• Scott's Jobbing:Department of Water:Protecting Groundwater 
Resources:LUP:LUP flow diagram 1-pds.doc 

 
 
 
 

 

Landowner wants to 
establish an orchard 

 
Landowner submits 

application to shire to 
establish an orchard 

Shire checks property 
against town planning 

scheme 
 
 

Property has a “Water 
Catchment” reservation 
for P2 area of PDWSA 

 

 

Shire refers to “land use 
compatibility table” 

 
Orchards are 

“compatible with 
conditions” in P2 

 

Shire accesses 
department’s best 

practice guidelines on 
orchards 

 

Shire approves 
application with 

conditions as per best 
practice guidelines 

 

Land use planning framework in action 
for a development application 

G5:Users:scottkember:Documents:• Scott's Jobbing:Department of Water:Protecting Groundwater 
Resources:LUP:LUP flow diagram 2-pds.doc 

 
 
 

Landowner wants to 
subdivide property 

zoned rural into 3ha lots 
Landowner submits 

subdivision application 
to planning authority 

Planning authority 
checks property against 

their GIS database 
  

Property is in a P2 area 
of PDWSA 

 

 

Planning authority refers 
to “land use 

compatibility table” 
Subdivision less than    

4 ha is “incompatible” in 
P2 areas 

 

Planning authority refers 
to Department of Water 

(statutory referral) 
 Department responds 

that 3 ha lots are not 
supported due to   
water-quality risk 

  

Planning authority 
refuses subdivision 

application 
 

Land use planning framework  
in action for a subdivision 
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Water Law Reform
Due to the importance of water, a greater recognition 
is required for its economic, social and environmental 
value as well as finding ways to use it more efficiently 
and effectively. The WA Government is helping to 
achieve this through the proposed water law reforms. 
The reform has recently been given greater urgency 
and direction with WA’s signing of the National Water 
Initiative in April 2006.

The water law reforms will provide stronger statutory 
powers for the protection of PDWSA, enabling by-
laws to carry heavier penalties, greater powers of 
enforcement against offenders and statutory plans, 
priority areas and protection zones.

Western Australian Rainfall Deciles 1 November 2004 to 30 June 2007 
(distribution based on gridded data, product of the National Climate Centre) 
(Source: www.bom.gov.au 26/10/07) 

Drinking Water Source Protection Plans  
(Source: Water Source Protection Branch, Department of Water, WA)

Hydrogeological Record Series Groundwater Investigation Program in Western Australia (2005 to 2020) HG 10

5

Groundwater provides about two-thirds of all water used in the State (WRC, 2000) and is the only
available, readily exploitable source of water over about 60% of Western Australia. About 90 rural
and mining towns, and numerous Aboriginal communities, rely on groundwater as the main source
of public water supply. Groundwater is the principal source of water supply for mining operations,
where it is used for mineral processing and dust suppression. It is the source of about 60% of all
water used for irrigation, especially in the Carnarvon and Gingin areas, and is also widely utilised
for livestock water supplies.

There has been significant increase in groundwater demand with gross groundwater consumption
from all sources estimated at 835 GL/yr in 2000 (WRC, 2000) rising from 371 GL/yr in 1983–84
(Fig. 1). It is important to note that groundwater usage greatly exceeds surface water usage, rising
from 44% (1983–84) to 67% (2000) of total water consumed. Extensive use is made of
groundwater by manufacturing industries and large quantities have been used for major
engineering projects such as the construction of roads, railways, pipelines and defence facilities.
Groundwater has also been investigated as a potential source of water for aquaculture, for
geothermal energy and as a source of salt.

Projections have shown that the reliance on groundwater resources will become greater due to
lower rainfall, and that groundwater demand will double between now and 2020. The projections,
shown in Figure 1, are considered conservative and growth in groundwater demand may be
significantly stronger. This trend is highly significant, particularly in light of the impact of a
drying climate on water resources in the South West.

Figure 1. Historical water use and demand projections (after WRC, 2000)

2.4 Environmental value

Groundwater at shallow depths, for instance on the Swan Coastal Plain, maintains wetlands and
their associated flora and fauna by providing an inflow of water equivalent to two or three times
the annual rainfall. In such areas of groundwater discharge, the availability of groundwater
through the summer supports plant communities and provides water supplies for the wildlife that
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