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Foreword 

Water resources in the Upper Collie surface water and groundwater areas are in high 
demand.  

This Upper Collie water management plan sets out how we will manage water 
resources in the Upper Collie surface water and groundwater areas to meet 
increasing water demands, while protecting the natural environment. 

Our plan outlines how water resource use in the Upper Collie can be optimised to 
ensure all users, and the environment, have enough water to meet their needs. This 
includes using Wellington Reservoir as a source for the Integrated Water Supply 
Scheme and the power industry, while allowing groundwater levels to recover where 
mining has ceased. Optimising water use means that major water users will need to 
implement efficiency measures or adapt their practices to use lower quality water. 

Our goal is to manage water resources as best as possible. Your input to our Upper 
Collie water management plan is important to help us achieve this goal.  

Once you have read this document, please send us your comments to 
collieplanning@water.wa.gov.au by 28 March 2008. Alternatively, you may send us 
your comments to the address on the inside cover of this document. 

 

 

John Ruprecht 

A/Director General 
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Upper Collie surface water and groundwater 
areas 

 

Figure 1 Location of the Upper Collie surface water and groundwater areas 
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Summary  

What is this all about? 

The Upper Collie is one of the key areas in Western Australia where water resources 
are approaching full allocation, due to high demand and low availability. Developing a 
water management (allocation) plan allows us to take a strategic approach to water 
allocation and licensing within the area. This ensures we consider demand from 
commercial and private users within the Upper Collie, while leaving enough water in 
the environment to meet ecological, cultural and social needs. This plan outlines 
where further water is available for take and outlines the policy and rules for how all 
surface and groundwater will be used and managed within the Upper Collie.  

Why are we doing this? 

We are the statutory authority with the duty to manage Western Australia’s water 
resources. We want our allocation decision-making to be as transparent as possible. 
This plan sets out our consistent approach to allocation and licensing for all water 
users within the Upper Collie. The plan details each of the key considerations we 
have addressed in developing our allocation limits and management framework 
(principles, objectives and policies) for the Upper Collie.  

What is the picture for the Upper Collie and its water resources?  

The Upper Collie surface water and groundwater area contains the surface waters of 
the Collie, Harris and Bingham rivers (including Collie River South and East 
branches), as well as the groundwater resources of the Collie Coal Basin. There are 
32 licences to abstract water, in total. The majority of water is abstracted for coal 
mining, irrigation, public water supply and power generation. The Collie River is a 
registered Aboriginal Heritage site and has ecological and social value. The salinity 
recovery program is on target to restore fresh quality to the Wellington Reservoir by 
2015. The ecological health of the Collie Coal Basin and its associated rivers is at 
risk due to ongoing mining activities. Recovery of the groundwater table in the Cardiff 
subarea is important to maintaining river health and local values. 

What is the strategy for the Upper Collie? 

There is a low amount of water available in the Upper Collie. Groundwater resources 
are fully allocated and there is only a small amount of surface water available. No 
further commercial groundwater licences will be issued within the Upper Collie 
(except for dewatering purposes only). Surface water resources will be allocated up 
to the allocation limits defined in this plan. 

There are no fresh water resources available in the Upper Collie, as all fresh water is 
fully allocated. Available resources are of marginal to brackish quality. This means 
optimising water use is our primary management principle. We expect existing water 
users to adopt best practices in water efficiency. This also means new or expanding 
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commercial water users requiring a water supply will need to accept lower quality 
surface water. 

All current and future water users will be expected to manage the impacts of their 
water use, through appropriate mitigation or offset measures. 

How did the Department of Water develop this plan? 

Our Upper Collie water management plan builds on over a decade of research, 
assessment and modelling of water resources in the Upper Collie. In 2007, we 
examined issues for Upper Collie water allocation and use with representatives from 
industry, irrigators, water service providers, local authorities, landowners and 
conservation groups.  

The surface water allocation limits were developed based on the need to restore 
fresh quality to Wellington Reservoir. We also considered information on current use, 
streamflow and ecological water requirements. Groundwater allocation limits were 
based on the need to recover groundwater levels in the Cardiff subarea and ongoing 
dewatering activity in the Premier subarea. We developed the groundwater limits 
using a groundwater model and considered current use, storage and recharge. We 
developed the Upper Collie management framework by considering key stakeholder 
issues, the need for consistency in management across the south-west, and current 
legislative requirements for water use and management.  

How can you have your say? 

This is our draft water management plan for public comment. We will review and 
consider your comments in finalising our water management plan. We will produce a 
statement of response, which will be a summary of your views and comments, to 
release with the water management plan. We may quote directly from your 
comments, so please state clearly if you do not wish us to do so. 
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How to use this document 

 
What is the Upper Collie water management plan and why is it necessary? 

Chapter 1 outlines what the water management plan is, what it will address and the 
area it covers. Chapter 2 covers local factors and issues that we consider in all our 
Upper Collie planning and licensing decisions.  

 
How much water is available?  

Chapter 3 outlines how much water is used at the moment and how much could be 
available for further allocation. 

 
What is the licensing and allocation strategy?  

Chapter 4 outlines the principles, objectives and policies that govern how we will 
manage the water resources of the Upper Collie. 

 
How will this plan be updated and reviewed? 

Chapter 5 details how the plan will be implemented, what we need to do to ensure 
the plan is successful in managing the resources, and how the plan will be reviewed 
in the future. 

 
Technical information and supporting documents 

We used the following reports to help decide the water management and licensing 
strategy for the Upper Collie:  

• Managing water in the Upper Collie: A status report on surface and 
groundwater management 

• HG 05 – Hydrogeology and Groundwater Resources of the Collie Basin, 
Western Australia 

• HG 15 – Groundwater Model of the Collie Basin, Western Australia  

• Preliminary ecological water requirements of Collie River East Branch: risk 
assessment of salinity mitigation diversion scenarios 

• Upper Collie water management plan issue scoping report 

• Water source options in the Collie–Wellington Basin 

You may access the reports online at www.water.wa.gov.au/allocationplanning. If you 
are unable to access the internet, please contact the Department of Water through 
the contacts listed on the second page of this document.  

Additional reports on ecological water requirements within the Upper Collie were 
considered in this report. Please contact the Department of Water through the 
contacts listed on the second page of this document. 
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1 The Upper Collie water management 
plan 

1.1 Purpose of the plan 

This management plan provides the state government’s direction on how the surface 
and groundwater resources of the Upper Collie will be allocated and managed now 
and into the future. This plan is based on the need to provide clear and consistent 
direction to current and future water users.  

The key drivers for developing this plan are: 

• increased coal mining activity and mine dewatering  

• the need to recover groundwater levels post-dewatering activity  

• increased water demand for power production and other regional industries  

• the salinity recovery program for Wellington Reservoir and the likelihood of the 
reservoir becoming a public water supply source  

• the existing and potential environmental impacts from water abstraction  

• the need for accountability and responsibility for use of water resources  

• community concern over water management   

• the need for a consistent approach to water management in the area. 

This plan details:  

• the Upper Collie water allocation planning boundaries, by subarea and 
resource  

• the amount of surface and ground water available for allocation  

• how available water will be allocated amongst competing users, including 
mine dewater 

• the water management framework including 

− policies for allocation and use 

− policies for private self-supply and commercial users 

− the principles and objectives (or targets) for water use and 
management 

− how the plan will be reviewed and evaluated over time. 
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1.2 The plan area  

Location  

The Upper Collie surface water and groundwater areas (Upper Collie) are located 
around 200 kilometres south of Perth, in the south-west of Western Australia (refer to 
Figure 1). The Upper Collie surface water and groundwater areas cover the upper 
reaches of the Collie River catchment. The Upper Collie planning boundary ends at 
the Wellington dam wall.  

Water resources 

Surface water resources 

The Upper Collie surface water area includes the main stream of the Collie River, the 
Collie River South and East branches and the Bingham and Harris rivers. The Collie 
and Harris rivers have been dammed to create the Wellington and Harris reservoirs. 

Surface water will be managed according to seven subareas, each with an individual 
allocation limit. The subareas are: 

• Collie River Central (containing the Wellington Reservoir)  

• Harris River (containing the Harris Reservoir)  

• Lower Harris   

• Collie River East Branch   

• Collie River Lower East Branch   

• Bingham River 

• Collie River South Branch. 

Figure 2 displays the surface water resources and their planning boundaries. 
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 Figure 2 Surface water resource and planning boundaries  

Groundwater resources 

The proclaimed Collie groundwater area covers the groundwater of the Collie Coal 
Basin. The Collie Coal Basin has two distinct subareas, the Cardiff and the Premier, 
separated by the Stockton Ridge formation. 

The Cardiff and the Premier subareas each has four major aquifer resources – the 
Nakina, Muja, Lower Collie Group and Stockton. An allocation limit applies to each of 
the four aquifer groups within each subarea. 

The area outside the Collie Coal Basin, but within the proclaimed groundwater area, 
has no significant water resource. Some areas of fractured rock aquifers may exist.  

Figure 3 displays the groundwater resources and management boundaries of the 
proclaimed Collie groundwater area. 



Upper Collie water management plan: Draft for public comment   

 

 

4  Department of Water 

 

Figure 3 Groundwater resource planning boundaries  

1.3 Water management planning  

Water management plans are the primary means of balancing how much water is 
used for consumptive purposes with how much is maintained in the environment (for 
social, cultural and ecological purposes). 

Recently the state government committed to an important water reform program to 
improve the way water is managed. As part of the reform, the Rights in Water and 
Irrigation Act 1914 (WA) (RiWI Act) will be replaced with new water management 
legislation. This new legislation will provide the legal basis for statutory water 
management plans.  

Collie has been recognised as a priority area for water management planning by both 
the state and federal governments. The department has committed to completing a 
statutory water management plan, under new legislation, for the Upper Collie by 
2011.  
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The department has received funding under the Water Smart Australia programme 
for a number of projects that will build on existing information and contribute to the 
Upper Collie statutory plan over the next four years. 

Until the statutory plan under the new water management legislation is completed, 
this plan will govern how Upper Collie water resources are allocated and managed. 
The annual reviews of this plan will contribute to developing the statutory plan. 
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2 Considerations for water management 
in the Upper Collie 

2.1 Surface water in the Upper Collie water 
management area 

Current condition of the surface water system 

The condition of the seven surface water subareas of the Upper Collie is highly 
varied. Bingham subarea remains in a natural state. All other subareas have 
experienced significant modifications to the natural surface water flow regime through 
catchment clearing and regulated flows by the Harris and Wellington dams. 

Land clearing in the eastern and southern portion of the catchment has led to dry 
land salinity and increased saline water inflow to the river. As a result, water quality in 
the Collie River and in the Wellington Reservoir has deteriorated. The Collie River 
East Branch contributes the highest salt load to the Wellington Reservoir. A salinity 
recovery program is underway, to improve water quality in the Wellington Reservoir, 
by diverting saline inflows from the Collie River East Branch. The Harris and 
Bingham rivers provide a valuable input of fresh water to the Collie River system.  

Land clearing has also resulted in higher flow than what would be experienced if the 
catchment remained fully forested. Greater flows have resulted in river channel 
erosion and the sedimentation of downstream river pools. This is particularly evident 
along the Collie River East Branch.  

 Water licensing and use implications 

• Surface water allocation limits are based on the need to restore fresh water to 
the Collie River, remove salt from the system and provide riverine ecology with 
fresh water. 

• A partial diversion of Collie River East Branch is necessary to reduce saline 
inflows to the Collie River Central subarea. 

• The freshwater contribution of the Bingham River is vital for maintaining the 
downstream health of the Collie River that is impacted by salinity. 

Annual and seasonal variation in flows 

Streamflow in the Upper Collie is seasonal, with highest flow occurring over the 
winter months when rainfall is highest. During summer, in most parts, the Upper 
Collie rivers and streams naturally cease to flow. Larger rivers (Collie East and South 
Branch) become a series of river pools that are dependent on groundwater to 
maintain their water level.  
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Streamflow also varies annually. To reflect annual variability in flows, a percentage 
reliability applies to each allocation limit. The reliability indicates that the allocation 
limit will not be achieved in all years. Conditions on operating strategies and licences 
reflect the annual variation and reliability of the related system. 

Over the past 30 years there has been a trend of reducing rainfall. If the trend of 
drying climate continues, the reliability of allocations may reduce further. 

The hydrological characteristics and processes associated with stream salinity are 
documented in detail in the Collie River Salinity Situation Statement WRT 29. Further 
information on the hydrologic characteristics is given in Managing water in the Upper 
Collie which can be found on the department’s internet site www.water.wa.gov.au or 
by contacting Allocation Planning. 

 Water licensing and use implications 

• A ‘period of take’ rule applies to surface water licences in the Upper Collie. 
This means abstraction is generally only permitted during the winter flow 
period. 

• Operating strategies for the Wellington and Harris reservoirs need to provide 
for the release of water throughout the year to meet downstream ecological 
and social water needs. 

• Allocation limits and reliabilities in this plan are based on rainfall and 
streamflow data from the 1975 to 2003 period. If the drying climate trend 
continues, the reliability and security of supply will decrease for all water 
users. Allocation limits may be reduced to reflect this in the future. 

2.2 Groundwater in the Upper Collie water 
management area 

Current condition of the groundwater system 

The hydrogeology of the Collie Coal Basin is complex with multiple aquifers 
separated by shale and coal seams with numerous faults throughout. The 
hydrogeological characteristics, recharge components and the water balance are 
documented in detail in the Hydrogeology and groundwater resources of the Collie 
Basin, Western Australia, Report HG 5. 

The groundwater system of the Collie Coal Basin is highly modified. Underground 
and open-cut coal mining has occurred in the Collie Coal Basin since 1898. In the 
Cardiff subarea there are underground and open-cut coal mines that are no longer in 
operation and the groundwater levels are recovering. In the Premier subarea, active 
open-cut coal mining is ongoing and the requirement to dewater continues.  
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Long-term and large-scale abstraction for power station water supply, particularly 
from the Cardiff subarea, has also modified the groundwater system.  

Groundwater quality in the Collie Coal Basin is generally fresh, with salinity less than 
500 mg/L total dissolved salts. However, salinity of greater than 1000 mg/L has been 
observed in some places which are likely to receive recharge from rivers. With 
increased abstraction, as is expected in the Premier subarea, increased recharge 
from the Collie River East Branch is likely to occur and groundwater quality in some 
parts is likely to decrease.  

Groundwater is generally acidic due to its contact with sulphide-bearing sediments. 
This is particularly evident in the Cardiff subarea in areas of abandoned underground 
and open-cut mine voids. As groundwater levels recover from over-abstraction there 
will be an increase in groundwater discharge to rivers which may alter the acidity of 
the Collie River. This has the potential to mobilise pollutants, such as heavy metals, 
which could enter the river system.  

 Water licensing and use implications 

• Recovery of groundwater levels in the Cardiff subarea is necessary to 
maintain ecosystem health, including health of groundwater-dependent river 
pools and security of supply for current users. 

• The quality of groundwater within parts of the Premier subarea is likely to 
decrease as a result of induced recharge of saline water from the Collie River 
East Branch and acidification processes from dewatering of soils.  

• Within the Cardiff subarea in areas of abandoned mine voids, groundwater 
has become acidic and may continue to acidify as groundwater levels recover. 

• Monitoring of changes to quality (covering salinity and acidity) is essential. 

• Water quality will be considered in allocation decisions and assessment of 
dewater release options.   

Groundwater levels 

Abstraction in excess of annual recharge has lead to a basin-wide decline in 
groundwater levels by around one metre across the basin. In some parts the 
watertable is more than 50 metres below its estimated natural state. This has 
resulted in alterations to groundwater flow patterns, induced recharge to the confined 
aquifers and reduced discharge to the Collie River.  
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 Water licensing and use implications 

• Groundwater users are expected to monitor, mitigate and/or offset the 
negative impacts of their water use. This includes pool supplementation on the 
Collie River South and East branches, where the pools levels have been 
affected by groundwater drawdown. 

• The current allocation limits allow for the Cardiff subarea groundwater levels to 
recover. Over-abstraction of the Premier subarea is only permitted to allow for 
safe mining practices. Licences will not be issued in Cardiff or Premier for 
abstraction over the allocation limit (except for dewatering requirements). 

Connectivity between subareas 

The Cardiff and Premier subareas are divided by an impermeable granite ridge 
known as the Stockton Ridge.  

Although the Cardiff and Premier subareas are discrete units, a saturated layer exists 
between the two subareas. This means a small amount of water can potentially cross 
over in areas where the Stockton Ridge is absent. Large scale abstraction in one 
subarea could potentially influence groundwater flow patterns and levels in the other 
subarea. 

 Water licensing and use implications 

• The impacts of abstraction and connectivity between subareas were 
considered in setting allocation limits. 

• The impacts of abstraction between subareas will be considered in 
assessments for major groundwater licences.  

Aquifers 

Each subarea contains eight distinct aquifers – the Nakina, Muja, Premier, Allanson, 
Ewington, Westralia, Moorhead and Stockton. There is a high degree of connectivity 
between certain aquifers, so each subarea will be managed by four resource groups 
– the Nakina, Muja, Lower Collie Group and Stockton. A hydrogeological cross-
section of the aquifer and aquifer groups is provided in Figure 4. 

The Nakina aquifer is the unconfined (or superficial) aquifer as it has no overlying 
confining layer and outcrops across both subareas. Nakina formation thickness is 
highly variable and is at its thickest toward the valley floors. The thickness and 
presence of a saturated profile means Nakina is sometimes considered as an 
‘aquifer’, otherwise it is described as the platform for recharge and evaporation 
processes.  
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The Muja, Lower Collie Group and Stockton aquifers are managed as confined 
aquifers. However, each of these confined aquifers subcrop beneath the Nakina 
aquifer at various points.  

Aquifer connectivity 

Groundwater enters the Muja, Lower Collie Group and Stockton aquifers as leakage 
from the Nakina aquifer in areas of subcrop. Water eventually discharges back in to 
the Nakina aquifer in an area of subcrop that underlies the Collie River. All of the 
aquifers are hydraulically connected. 

In a pre-disturbance, natural state the Muja, Lower Collie Group and Stockton 
aquifers would be confined by thick coal seams, shale and siltstone. It is unlikely that 
any significant flow of groundwater would have taken place from one aquifer to 
another. However, mining and large scale groundwater abstraction has resulted in 
significant aquifer pressure-head differences ultimately resulting in large volumes of 
leakage from one aquifer to another.  
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Figure 4 Hydrogeological cross-section of the Collie Coal Basin  
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The general hydrogeological characteristics of the Cardiff and Premier subareas are 
provided in Table 1.  

Table 1 General characteristics of the groundwater resources of the Cardiff and 

Premier subareas 

Resource General description 

 Cardiff subarea Premier subarea 

Nakina • Unconfined aquifer (superficial) 

• Comprises the Nakina Formation and 
the superficial sediments 

• In direct hydraulic connection with all 
underlying aquifers 

• Discharges to the Collie River South 
Branch – contributes to the 
maintenance of summer water levels 
in groundwater-dependent river pools 

• Sandstone and mudstone sediments 

• Poor water yield 

• Maximum thickness 20 metres 

• Unsaturated in the south-eastern part 
where abstraction occurs from the 
Cardiff borefield 

• Unconfined aquifer (superficial) 

• Comprises the Nakina Formation and 
the superficial sediments 

• In direct hydraulic connection with all 
underlying aquifers 

• Discharges to the Collie River East 
Branch – contributes to the 
maintenance of summer water levels 
in groundwater-dependent river pools 

• Sandstone and mudstone sediments 

• Poor water yield 

• Maximum thickness 15 metres  

• Generally unsaturated in the central 
and southern parts where mining 
occurs 

Muja • Confined aquifer 

• Contains the Muja aquifer 

• Sandy sediments and good water 
yield 

• In direct hydraulic connection with 
overlying Nakina aquifer 

• Present only in the subarea centre 

• Maximum thickness 450 metres  

• Contributes to the maintenance of 
summer water levels in groundwater-
dependent river pools (Long, Walker, 
B. Cox, Cardiff, Graham) 

• Confined aquifer 

• Contains the Muja aquifer 

• Sandy sediments and good water 
yield 

• In direct hydraulic connection with 
overlying Nakina aquifer 

• Maximum thickness 250 metres 

• Only located in the southern corner of 
the subarea, where it has been 
dewatered through the Muja mine 
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Resource General description 

 Cardiff subarea Premier subarea 

Lower 
Collie 
Group 

• Confined aquifers 

• Contains the Premier, Allanson, 
Ewington and Westralia aquifers 

• In direct hydraulic connection with 
overlying Nakina aquifer 

• Overlies the Stockton aquifer 

• Sandy sediments and good water 
yield 

• Contributes to the maintenance of 
summer water levels in Chinamans 
pool, due to connection with the 
Premier aquifer 

• Maximum thickness ~ 600 metres 

• Maximum depth of 1100 metres 

• Confined aquifers 

• Contains the Premier, Allanson, 
Ewington and Westralia aquifers 

• In direct hydraulic connection with 
overlying Nakina aquifer 

• Contributes to the maintenance of 
summer water levels in groundwater-
dependent river pools (Duderling and 
Buckingham) 

• Overlies the Stockton aquifer 

• Sandy sediments and good water 
yield 

• Maximum thickness ~ 400 metres 

• Maximum depth of 700 metres 

Stockton • Contains the Stockton aquifer only 

• Confined aquifer 

• Mudstone sediments  

• Low water yield 

• Maximum thickness 370 metres 

• Maximum depth of 1300 metres 

• Formed by the Shotts and Moorhead 
formations 

• Confined from below by granitic 
basement 

• Limited information available  

• Contains the Stockton aquifer only 

• Confined aquifer 

• Mudstone sediments  

• Low water yield 

• Maximum thickness 50 metres 

• Maximum depth of 900 metres 

• Formed by the Shotts and Moorhead 
formations 

• Confined from below by granitic 
basement 

• Limited information available 

 Water licensing and use implications 

• Given the degree of hydraulic connection and leakage, large-scale abstraction 
from one aquifer will affect other aquifers. 

Groundwater recharge and discharge 

The groundwater balance, including recharge, discharge and storage components, 
was assessed by the department in 1999. This is after mining activity and 
disturbance. This allocation plan was developed using the department’s 1999 
groundwater model. At the time of the assessment the volume of groundwater stored 
within the basin was estimated to be 7100 GL, with an annual recharge of around 
20 GL/yr. The model and its components are documented in Groundwater Model of 
the Collie Basin, Western Australia, Report HG 15.  
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The groundwater balance schematic is provided in Appendix L. 

The amount of rainfall recharge to the Collie Coal Basin has been estimated at 
18.7 GL/yr. This is approximately 10 per cent of the average rainfall from the 1979 to 
1999 (840 mm). In addition to recharge from rainfall, the Collie Coal Basin also 
receives a small amount (0.7 GL/yr) of recharge from the Collie River East and South 
branches, giving a total recharge estimate for the Collie Coal Basin of 19.4 GL/yr. 

Of the 19.4 GL/yr of recharge to the Collie Coal Basin: 

• 1.9 GL/yr enters the unconfined Nakina aquifer where it discharges out of the 
system directly into wetlands and the Collie River South and East branches. 

• 12.5 GL/yr enters the confined Muja, Lower Collie Group and Stockton 
aquifers of the Cardiff subarea. Up to 3.6 GL/yr leaks upwards into the Nakina 
aquifer where it discharges out of the system. The recharge (minus discharge 
to other aquifers) for the Cardiff subarea is 8.8 GL/year. 

• 5 GL/yr enters the Muja, Lower Collie Group and Stockton aquifers of the 
Premier. Up to 0.13 GL/yr leaks upwards into the Nakina aquifer where it 
discharges out of the system. The recharge (minus discharge to other 
aquifers) of the Premier subarea is 4.87 GL/yr. 

 Water allocation and use implications 

• The system is managed according to its present state, as assessed in 1999, 
not its pre-mining state. 

• As Cardiff groundwater levels recover and Premier groundwater further 
declines, the balance of recharge and discharge within aquifers will change. 
Each subarea may then require new allocation limits. 

• Allocation limits for the groundwater resources in this plan were developed 
considering net recharge, which is, the total volume of water entering the 
system through recharge minus the total volume of water leaving the system 
through discharge.  

• Groundwater that discharges from the system contributes to river baseflow, 
maintains river pools and supports wetland ecology and has been set aside to 
maintain these values. 
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2.3 Ecology in the Upper Collie water management 
area 

The ecological condition of the river varies throughout the Upper Collie. The Upper 
Collie river system has been impacted from over 100 years of mining activity. Land 
clearing has also significantly altered the condition of the system. In some parts of 
the catchment there is no natural state ecological information. Despite the poor 
ecological condition of the Collie River, in some areas of the upper catchment, native 
fish, tortoise, and marron populations are known to exist. 

Areas such as the Collie River East Branch have been affected by land clearing, loss 
of riparian vegetation and salinity. Salinity has had a major impact on river health in 
the Collie River Central, South Branch, Lower East and East Branch subareas, 
impacting both biodiversity and ecological processes. The basin-scale ecological 
impacts of salinity and industrial activity in the Collie have not been studied in detail 
and are not well understood.    

The Harris and Bingham subareas are largely fully forested. Freshwater inputs from 
the Harris and Bingham rivers are crucial to maintaining aquatic ecology in these 
subareas as well as alleviating salt-stress on aquatic fauna and flora downstream, 
where water is marginal to brackish.  

The ecology of the Harris River, downstream of the Harris Reservoir, is maintained 
by the environmental releases of water from the reservoir. Below the Wellington 
Reservoir, ecological flows are met by irrigation releases during summer months and 
scour releases during winter.  

Within the Collie Coal Basin the location and water requirements of groundwater-
dependent ecosystems is limited. 

Water licensing and use implications 

• The Upper Collie allocation limits take into account water that is needed to 
maintain ecology in surface and groundwater-dependent systems. 

• Water is released from the Wellington and Harris reservoirs to minimise 
ecological impacts of large storage and use.   

• Fresh water inflows from the Bingham River are vital to maintain the ecology 
in the Upper Collie. Water will not be diverted from this system. 

• To protect river ecology there will be no further permits issued for constructing 
on-stream dams within the Upper Collie surface water area. 

• Recovery of Cardiff groundwater levels will ensure groundwater-dependent 
river pools are maintained naturally, all year round.  
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• Water users (of more than 0.5 GL/yr) must develop impact management plans 
to identify and address all potential impacts associated with their abstraction.  

2.4 Economic interests in the Upper Collie 

Water use for industry 

The major industrial water user is the coal-fired power generation industry.  

Verve Energy currently owns two coal-fired power stations within the catchment – 
Muja (within South Branch subarea) and Collie A (within Lower East subarea). 
Together these stations supply around two-thirds of the electricity in the South West 
Interconnected System. 

Reliable water supply is essential for the power generation process as power stations 
require water to operate boilers and cooling towers. The bulk of this demand is 
currently met by mine dewatering discharge. Groundwater bore fields and surface 
water from the Harris Reservoir are used as emergency back-up sources. Around 
twenty-five per cent of Verve’s water demand is met through recycled water. 

Griffin Energy has approval to construct two new privately owned and operated 
power stations – Bluewaters 1 and 2. Griffin Energy proposes to secure its water 
supply through mine dewater. 

Other regional industries seeking water supply from the Upper Collie include Worsley 
Alumina, Alcoa and Transfield. In the past, Worsley Alumina has been provided with 
emergency water supply from the Harris Reservoir through the Water Corporation.  

 Water licensing and use implications 

• The need to dewater for safe mining of coal will cease some time in the future. 
Water users are expected to manage their own security of supply through both 
new source developments and efficiency measures. This means securing a 
range of sources other than dewatering discharge. 

• There are no further fresh water resources available in the Upper Collie. New 
or expanding proponents will need to investigate using alternative or lower 
quality sources in their processes. 

Public water supply 

The Harris Reservoir currently provides public water supplies to the Great Southern 
Towns Water Supply Scheme (GSTWSS). As the quality of Wellington Reservoir 
improves, it is likely to become a source for the Integrated Water Supply Scheme 
(IWSS).  
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Harris Reservoir has a large storage capacity, compared to its mean annual flow. As 
a result, the Harris Reservoir could be used as a temporary storage for additional 
water that would be transferred to the IWSS. If dewatering discharge from the Collie 
Coal Basin is fresh, it could be pumped and temporarily stored in Harris Reservoir. 
The water would then be pumped to Stirling Reservoir for transfer to the IWSS. 

The Department of Water has committed to completing a feasibility study on 
establishing a water utility within the Upper Collie. If established, the utility would 
distribute water to industrial users and water service providers within the region.  

 Water licensing and use implications 

• Harris Reservoir’s use as a temporary store for surplus dewatering discharge 
will not impact the Harris River subarea allocation limit, as set out in this plan. 
Any additional water (from desalination, dewatering discharge or other) that is 
pumped and stored within Harris Reservoir will need to be managed through a 
separate water accounting system, as approved by the department.   

• The proposed water utility may hold its own entitlements in addition to 
developing new resources such as desalination. This means that new or 
expanding water users may need to access water through the water utility. 

Irrigators 

The Harvey Water irrigation cooperative holds a licence for 68 GL/yr to abstract 
water from the Wellington Reservoir. This is the largest single licensed allocation 
within the Upper Collie.  

Mining industry and state agreements 

The Government of Western Australia has made previous commitments to industries 
that require long-term certainty, allowing water to be abstracted for major resource 
developments, such as coal mining. The Department of Water is responsible for 
issuing licences to abstract water resources covered in the state agreement Acts. 
The department issues these licences in accordance with the Rights in Water and 
Irrigation Act 1914. This includes monitoring and mitigating, or offsetting, the impacts 
of the abstraction. 

In the Upper Collie there are three state agreements that have reference to water 
management: 

• Collie Coal (Griffin) Agreement Act 1979 provides legislative direction for 
Griffin Coal to abstract groundwater for safe mining operations.  
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• Collie Coal (Western Collieries) Agreement Act 1979 provides legislative 
direction for Wesfarmers Premier to abstract groundwater for mining 
operations. This Act also covers, to some extent, the provision of mine 
dewater to Verve Energy for use in power generation. 

• The Alumina Refinery (Worsley) Agreement Act 1973 binds the state to 
allocate water from the Wellington Reservoir to Worsley, if there is water 
available. Worsley Alumina has not applied for a water entitlement from the 
Wellington Reservoir at this stage. 

 Water licensing and use implications 

• The Collie Coal Agreement Acts mean that the government has already 
committed to the dewatering of coal mines in the Collie Coal Basin.  

• It is the mining companies’ responsibility to ensure that all potential impacts 
associated with dewatering activities are identified and managed through 
appropriate mitigation or offset measures.  

• It is the Department of Water’s responsibility to include appropriate 
management conditions on all licences, including management of dewatering. 

• It is the mining companies responsibility to manage mine dewatering 
according to the priorities and policies outlined in this plan. 

• Any water committed or referred to under a state agreement Act must still be 
managed and licensed according to the provisions of the Rights in Water and 
Irrigation Act 1914. 

2.5 Cultural significance of the Upper Collie water 
management areas 

The Upper Collie rivers and wetlands, their surrounding landscapes and story lines 
are important to the cultural and spiritual beliefs of Aboriginal people. The Collie 
River is a registered Aboriginal Heritage site. 

More information on the cultural values of the Collie River is available in A report on 
conferences held with the Nyungar community by the Department of Water for the 
South West water plan, Western Australia (Goode and Associates, 2007). 

 Water licensing and use implications 

• The Department of Water is committed to consulting with the traditional 
owners of ‘country’ to ensure that proper attention and respect is given to 
indigenous heritage issues in water management. 
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• In the Collie district, appropriate representatives from the local indigenous 
community are encouraged to provide formal consultative input to matters of 
Aboriginal interest. Elders and Custodians are identified by their own people 
for their special knowledge and status, which entitles them to speak for 
‘country’ when required.  

• The local indigenous community has expressed concern over the mixing of 
surface and groundwater, the depletion of the groundwater table, the impact of 
mine dewatering within the Upper Collie, and private enterprise generating 
profits at a cost to indigenous values.  

2.6 Community concerns in the Upper Collie 

The community has expressed concerns over a number of important water 
management issues relating to water use and allocation within the catchment.  

Community issues raised during consultation for this plan are documented in the 
Upper Collie water management plan – issue scoping report (Beckwith, 2007). 
Community issues have also been captured in the Environmental Water 
Requirements Study – Harris River and East Branch (downstream of the confluence) 
to the Collie River (Welker and Streamtec, 2000). 

Optimising use of the Wellington Reservoir and water source protection 

The future use and allocation of the Wellington Reservoir concerns the community in 
two ways: firstly, that Wellington Reservoir is currently underutilised and secondly, if 
Wellington Reservoir becomes a public water supply source, recreational activities on 
and around the reservoir may be restricted.  

Water licensing and use implications 

• The department is working towards optimising the use of the reservoir by 
implementing the salinity recovery program and by reserving an allocation, 
from the Wellington Reservoir, for public water supplies. Public water supply is 
considered the highest value use of this water. 

• The department endorses current levels of approved recreation on the 
Wellington Reservoir, with no further expansion. All options for water 
treatment will be investigated before any policies relating to recreation at the 
reservoir are altered. 

The release of water from the Wellington and Harris reservoirs 

Water released for irrigation and scoured from the Wellington Reservoir supports a 
modified downstream environment and associated social values (such as canoeing 
and Aboriginal heritage). The local community is concerned that a reduction or 
change in the release amounts, timing and duration may affect these values.  
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 Water licensing and use implications 

• Water released from both Wellington and Harris reservoirs is vital for 
maintaining downstream river health. 

• During the life of this plan there will not be any reduction in current release 
volumes from either reservoir (excluding the scour release). 

• Release strategies from both Wellington and Harris are under review to 
ensure that ecological water requirements are met. 

Poor water quality of Collie River East Branch 

The poor water quality and condition of the Collie River East Branch concerns the 
community because it constrains land use potential and impacts on the ecological 
health of the Upper Collie river system.  

Effect of groundwater over-abstraction 

Over-abstraction of groundwater for mine dewatering and the associated 
environmental impacts are key concerns for the community. The future of the river 
pool supplementation programs along the Collie River South and East branches is 
also a concern for local landowners.  

 Water licensing and use implications 

• The Department of Water expects major water users to identify, then mitigate 
and/or offset the impacts of their water use. This includes pool 
supplementation of groundwater-fed pools that are impacted by groundwater 
drawdown. 

• The Department of Water supports the supplementation of Cardiff Town Pool 
(Collie River South Branch) and Duderling Pool and Buckingham Bridge / 
Town Pool (Collie River East Branch). Supplemented water is to be of a 
suitable quality that will not impact the quality or condition of the river. 

2.7 Future demand for water in the Upper Collie water 
management area 

Demand for water for commercial users is expected to increase. This includes 
demand for public water supply, power generation, coal mining and other industries. 

 Water licensing and use implications 

• Demand for water from industrial growth and provision of water for public 
supplies will be met through optimising use of existing resources. Proponents 



  Upper Collie water management plan: Draft for public comment 

 

 

Department of Water  21 

will use the available resources to meet demand and implement a range of 
water conservation measures.  

• Water service providers and major industrial users are expected to develop 
plans to achieve and implement improvements to water delivery and efficient 
use. 

• Use of all major water resources will be optimised through the allocation of:  

− Wellington Reservoir for industry and public water supply   

− Harris Reservoir for public water supply   

− Premier dewater for mitigating impacts from abstraction, power 
generation industry and public water supply 

− Cardiff groundwater for industry and environmental water for the 
mitigation of historic water use impacts.  
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3 Water allocation and use  

3.1 Surface water use and availability in the Upper 
Collie surface water area 

Resource use 

Surface water resources of the Upper Collie supply both local and regional demands. 
These include: public water supply, Harvey Water irrigators, viticulture and domestic 
uses. Surface water from the Collie River South Branch is also diverted to maintain 
Lake Kepwari, previously an open-cut coal mine. 

There are some properties in the Upper Collie that use the small quantities of surface 
water permitted for stock and domestic needs only and do not require a licence. 

The department has estimated that a total of 0.57 GL/yr of surface water is used for 
stock and domestic purposes. Estimates for stock and domestic use for each of the 
surface water subareas are provided in Table 2 (as unlicensed use). These estimates 
are based on the likely water requirements (10 kL/yr) for non-intensive grazing and 
sheep farming (one head of stock per hectare), which is the predominant land use.  

Allocation limits and available water 

‘Water available’ is the amount of water available for further licensing. The 
department assesses the amount of water available by developing an allocation limit, 
which indicates how much water in total can be abstracted. We then consider how 
much water is already allocated, and how much water is taken without a licence, as 
shown in Figure 5. Authorised unlicensed use is water that does not require a licence 
under the Rights in Water and Irrigation Act 1914, and includes water for basic rights 
such as water taken for stock and domestic purposes. 

 

 

 

Figure 5 Available water equation 

The water available status for each of the Upper Collie surface water subareas at the 
time this plan was written (1 November 2007) is summarised in Table 2.  

Subareas where the total licensed entitlements equal the allocation limit are 
considered fully allocated. This means that there is no further water available. 

= 
 
Total licensed 
entitlements 

(GL/yr) 

 
Water available 

(GL/yr) – 
 

Unlicensed 
use 

(GL/yr) 
– 

 
Allocation limit 

(GL/yr) 
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Subareas where the total licensed entitlements are below the allocation limit have 
water available.  

Subareas where the total licensed entitlement is above the allocation limit are 
considered over-allocated. This means that there is no water available, unused 
licences will be recouped and current licences will be reduced in line with the 
allocation limit. 

Table 2 Surface water allocation limits and water availability in the Upper Collie 

Subarea Resource Allocation 

limit 

(GL/yr) 

Current 

licensed 

entitlement 

(GL/yr) 

Estimated 

unlicensed 

use 

(GL/yr) 

Total 

allocated 

(GL/yr) 

Water available 

 

 

Wellington 
Reservoir  85.10 68.00 0 68.00 Water available * 

Mungalup 
Reservoir 0.50 0.50 0 0.50 

No water 
available 

Collie River 
Central  

 

Collie River 
mainstream 1.00 0.44 0.06 0.50 Water available 

Harris River Harris 
Reservoir 15.00 15.00 0 15.00 

No water 
available 

Lower Harris Lower Harris 1.22 0.05 > 0.01 0.05 Water available 

Collie River 
East Branch 

Collie River 
East Branch 14.00 3.00 0.25 3.25 

No water 
available +  

Collie River 
Lower East 
Branch 

Collie River 
Lower East 
Branch 1.00 0 0.04 0.04 Water available 

Bingham River Bingham 
River 0 0 0.01 0.01 

No water 
available 

Collie River 
South Branch 

Collie River 
South Branch 5.02 3.20 0.02 3.22 Water available 

 

*Note 1.  The Collie River Central subarea contains the main stream of the Collie 
River and the Wellington and Mungalup reservoirs.  

The total allocation limit for the subarea is 86.6 GL/yr. This total is 
divided between the three different resource components: 

1. Wellington Reservoir = 85.1 GL/yr 

2. Mungalup Reservoir = 0.5 GL/yr 

3. Collie River main stream = 1.0 GL/yr 

From Wellington Reservoir, 12 GL/yr is reserved for public water 
supply. This can only be allocated to a water service provider, such as 
the Water Corporation.  
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This leaves 5 GL/yr available for the power industry from the Wellington 
Reservoir and a small amount available for private self suppliers from 
the Collie River. 

+Note 2.  The Collie River East Branch diversion project requires a diversion of 
up to 14 GL/yr. This water is not available for consumptive use. 

The water available is current as at 1 November 2007. Any subsequent licences will 
reduce the amount of water available. Please contact the Department of Water for an 
update on water available for further licensing. 

The allocation limit of a surface water subarea may change in the future. Monitoring 
water levels and water quality trends over time may provide more detail on how the 
resources perform and change over time. Refining the allocation limits may be 
necessary if new or different trends are found. 

Methodology used to determine available water 

The amount of surface water available in each of the seven subareas was 
determined using: modelled daily flows; information on current and potential 
demands; water quality data; catchment management objectives and ecologically 
sustainable yield information. 

Detailed reservoir modelling and water balance assessments were completed for the 
Collie River Central and Harris River subareas containing the Wellington and Harris 
reservoirs. 

Climatic period 

The rainfall period used to assess allocation limits for each subarea was from 1975 to 
2003, except for the Collie River Central subarea (Wellington Reservoir) which was 
based on the 1975–1999 period. The last six years reflect a drier rainfall period. This 
may affect the reliability of yields under current limits, which are based on data up to 
2003 only. 

Ecologically sustainable yields 

The ecologically sustainable yield, in the context of available surface water, is the 
amount of water that is available for consumptive use after the ecological water 
needs are met. This was assessed by subtracting the mean annual ecological water 
requirement from the mean annual flow of each subarea, as shown in Figure 6.  
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Figure 6 Ecologically sustainable yield equation 

Water-dependent values and their water requirements have been identified in a 
number of studies, which are summarised in Table 3. For further information on the 
ecological water requirements for each of the subareas, refer to the final report 
referenced in Table 3. 

Table 3 Upper Collie ecological water requirement studies 

Subarea Study name Study date 
Collie River central 
(including Wellington 
Reservoir) 

Lower Collie river ecological water requirements 
review: stream morphology, riparian vegetation and 
fish passage. Water and Rivers Commission. 

2003 

Harris River Harris River East Branch of the Collie River 
(downstream of the confluence) to the South Branch. 
Prepared for Water Corporation by Welker 
Environmental Consultancy and Streamtec. 

2000 

Lower Harris   Harris River East Branch of the Collie River 
(downstream of the confluence) to the South Branch. 
Prepared for Water Corporation by Welker 
Environmental Consultancy and Streamtec. 

2000 

Collie River East 
Branch 

Preliminary ecological water requirements of the 
Collie River East Branch: risk assessment of salinity 
mitigation diversion scenarios. Currently in 
preparation by Wetland Research and Management 
group. 

2007 

Lower East Preliminary ecological water requirements of the 
Collie River East Branch: risk assessment of salinity 
mitigation diversion scenarios. Currently in 
preparation by Wetland Research and Management 
group. 

2007 

Bingham River Preliminary ecological water requirements of the 
Collie River East Branch: risk assessment of salinity 
mitigation diversion scenarios. Currently in 
preparation by Wetland Research and Management 
group. 

2007 

Collie River South 
Branch 

Environmental water provisions South Branch of the 
Collie River downstream from Western 5 open cut. 
Welker and Streamtec consultancy. 

2001 

 

Mean annual 
flow 

Ecological water 
requirement 

(based on studies) 

Estimated  
ecologically 

sustainable yield = – 
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 Water licensing and use implications 

• Additional monitoring of ecological water requirements to improve certainty is 
not yet complete. For this reason, in subareas where there is a low demand 
for water (Lower East and South Branch), allocation limits were set well below 
the estimated ecologically sustainable yield. This ensures the system is 
managed at a low level of risk from over-abstraction. 

• The allocation limit for the East Branch subarea has been set at 100 per cent 
of the ecologically sustainable yield. This will allow for the planned diversion of 
salty surface water flows at Buckingham. During diversion, flow will be 
reduced downstream of the diversion site. However, the diversion brings of 
benefits of improved water quality far outweigh the risks of reduced flows to 
the river ecology. 

• The Bingham River subarea provides a valuable input of freshwater to the 
Upper Collie catchment. This fresh water input improves the water quality and 
is crucial for the protection of ecological values. All flow from the Bingham 
subarea has been set aside for the environment and an allocation limit of 
0 GL/yr for licensed use will be applied. The only water use that occurs within 
the Bingham subarea is for stock and domestic use. 

• The Lower Harris subarea also provides a valuable input of fresh water to the 
Upper Collie catchment. As there is some commercial demand for water within 
this subarea, the allocation limit has been set below the estimated ecologically 
sustainable yield but above current demand to allow for some growth. 

Table 4 provides a summary of the considerations and limits used in allocating the 
available surface water. 

 



 

 

Table 4 Summary of surface water allocation limit assessment 

Subarea Type Salinity status Current 

demand 

Management outcome Allocation 

limit  

(GL/yr)* 

Annual 

reliability 

Method 

Collie River 
Central (including 
Wellington 
Reservoir) 

Combined 
(reservoirs and self-
supply) 

Marginal/Brackish High 

 

Optimised water use through 
allocation of water for 
irrigation, industry and public 
water supplies  

86.60 < 85% Detailed reservoir 
modelling 

Harris River Reservoir only Fresh High Optimised water use through 
allocation of water for public 
water supplies 

15.00 83% Detailed reservoir 
modelling 

Lower Harris Private self-supply Fresh/Marginal Med Maintain freshwater inflows 
and ecosystem health 

1.22 98% 30% of ecologically 
sustainable yield 

Collie River East 
Branch 

Private self-supply Moderately saline High Improve water quality through 
saline stream diversion  

14.00 81% 100% of 
ecologically 
sustainable yield 

Lower East 
Branch 

Private self-supply Brackish Low Water is available within the 
ecologically sustainable yield 

1.00 100% < 5% of the 
ecologically 
sustainable yield 

Bingham River  Private self-supply Fresh Low Maintain freshwater inflows 
and ecosystem health 

0 N/A 0% of the 
ecologically 
sustainable yield 

Collie River South 
Branch 

Private self-supply Marginal Low Water is available within the 
ecologically sustainable yield 

5.02 91% 30% of ecologically 
sustainable yield 

* Based on best available information. The allocation limit may be adjusted based on further studies, additional ecological modelling, or the results of 

biological monitoring. 
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3.2 Groundwater allocation and use in the Collie 
groundwater area 

Resource use 

The main groundwater abstraction from the Cardiff subarea is for power station water 
supply. Water is also abstracted for the supplementation of river pools and a small 
amount is abstracted for private irrigation and unlicensed domestic needs. There are 
a number of properties within the Cardiff and Premier subareas that do have access 
to scheme water and depend on groundwater for domestic purposes.  

All licensed abstraction is from the confined Muja and Lower Collie Group aquifers.   

In the Premier subarea the main groundwater abstraction is for coal mining below the 
watertable and the need to dewater mine pits for safe mining. Groundwater is also 
abstracted for power station water supply. 

The department estimates that 0.15 GL/year and 0.03 GL/yr are abstracted from the 
Cardiff and Premier subareas respectively for general stock and domestic purposes 
These are estimates only and have been calculated based on the number of 
properties depending on groundwater (which is 100 properties in Cardiff and 20 in 
Premier), multiplied by the standard stock and domestic entitlement of 1500 kL/year.  

Within the Cardiff subarea it is difficult to ascertain which aquifer the stock and 
domestic bores draw water from. Based on the depths to each aquifer, it is likely that 
shallow domestic bores draw from both the Muja and Lower Collie Group aquifers 
within the Cardiff subarea and from the Lower Collie Group only in the Premier 
subarea. 

Allocation limits and available water 

Cardiff subarea 

The total allocation limit for the Cardiff subarea is 4.3 GL/yr. The distribution of this 
amount across each aquifer resource is shown in Table 5 along with the available 
water status. 

The Cardiff subarea is currently over-allocated. No more water is available for 
allocation. As current licences expire, licensed allocations will be significantly 
reduced on licence renewal.  

Premier subarea 

The total allocation limit for the Premier subarea is 2.2 GL/yr. The distribution of this 
amount across each aquifer resource is shown in Table 5 along with the amount of 
water currently available. 
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The Premier subarea is fully allocated. No more water is available for allocation from 
the Premier subarea. Water allocated for consumptive use cannot exceed the 
respective allocation limits. Water may be allocated above the allocation limit for 
mine site dewatering only. All other consumptive uses within the Premier subarea will 
be allocated within the allocation limit. 

Table 5 Groundwater allocation limits and water available in the Collie 

groundwater area  

Subarea Aquifer  Allocation 

limit 

(GL/yr) 

Current 

licensed 

entitlements 

(GL/yr) 

Estimated 

stock and 

domestic 

use 

(GL/yr) 

Total 

allocated 

(GL/yr) 

Water 

available 

Mine 

dewatering 

entitlements 

(GL/yr) 

Cardiff Nakina 0 0 0 0 No water 
available 

0 

 Muja 1.79 8.76 0.08 8.84 No water 
available 

0 

 Lower 
Collie 

2.51 3.69 0.08 3.77 No water 
available 

0 

 Stockton 0 0 0 0 No water 
available 

0 

Premier Nakina 0 0 0 0 No water 
available 

0 

 Muja 0 0 0 0 No water 
available 

0 

 Lower 
Collie 

2.20 4.40 0.03 4.43 No water 
available 

49 

 Stockton 0 0 0 0 No water 
available 

0 

The water available is current as at 1 November 2007. Any subsequent licences will 
reduce the amount of water available. Please contact the Department of Water for an 
update on water available for further licensing. 

The allocation limit of an aquifer system may change in the future. Monitoring water 
levels and water quality trends over time may provide more detail on how the 
resource performs and changes over time. Refining the allocation limits may be 
necessary if new or different trends are found. 

Table 6 shows a summary of groundwater allocation limits and management 
objectives. 
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Table 6 Summary of groundwater allocation limits and management objectives 

Subarea Current 

demand 

Management 

outcome 

Allocation 

limit (GL/yr) 

Groundwater 

storage 

Impacts on 

groundwater-

dependent 

ecosystems 

Security of 

supply for 

users 

Cardiff  High Maximise 
recovery of 
groundwater level 

4.30 Recovering to 
natural level 

Pool water 
levels will 
continue to 
recover 

Yes 

Premier High Allocate within net 
recharge (except 
for mine 
dewatering) 

2.20 Declining (from 
dewatering) 

Pool water 
levels will 
decline 

No 

Methodology used to determine available water 

Groundwater allocation limits were determined by considering the hydrogeology of 
the area, gross and net recharge, current and future water demands, scenario 
modelling and management objectives. 

Collie Coal Basin model 

The Department of Water developed a water balance and groundwater model of the 
Collie Coal Basin in 1999. The model and its components are documented in the 
Groundwater Model of the Collie Basin, Western Australia, Report HG 15. 

Scenario modelling 

The Collie Coal Basin groundwater model was used as a predictive tool to determine 
how groundwater storage and levels would respond to pumping over the long term 
(50 years). Figure 7 displays how groundwater storage within the Cardiff subarea 
would respond over time for three key scenarios – no abstraction, current 
entitlements and current allocation limit. The allocation limit represents average 
actual use from 2000 to 2006 (4.3 GL/yr). 

A 10 per cent reduction in recharge was applied to the groundwater modelling 
scenarios, to accommodate for reduced rainfall, between 1999 and 2007. The 
influence of abstracting from the Premier subarea on the Cardiff subarea 
groundwater storage was also considered.  
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Figure 7 Cardiff subarea predicted storage change over 50 years 

 Water licensing and use implications 

• The allocation limit for the Cardiff subarea is based on the requirement to 
recover the resource. This can only be achieved by increasing the amount of 
groundwater in storage and ensuring groundwater use is below the amount of 
recharge entering the system. 

• Restoring groundwater levels in the Cardiff subarea will support water quality 
and quantity requirements for current users. Without groundwater recovery, 
the quality and availability of water resources will decline in the future.  

• The allocation limit for the Premier subarea has been set at current use 
2.2 GL/year. This limit ensures that the system is not permanently over-
allocated for consumptive use. When the requirement for mine dewatering 
ceases the groundwater system can begin to recover. 

• At the cessation of any dewatering operations, the allocation associated with 
the dewatering licence will not be available for consumptive use. The licensed 
entitlement will be returned to the department. The previously allocated 
dewater will then provide recharge to the aquifer. 

• Stock and domestic bores abstracting from the confined aquifers will be 
licensed. Where there is no access to scheme water, the Department of Water 
will not refuse any licences for stock and domestic purposes.
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4 Allocation policies 

Allocation and licensing policies allow us to allocate water in an equitable and 
considered way. They provide advice for water users, as well as provide guidance for 
staff at the Department of Water. 

Licensing of surface and groundwater water in Upper Collie water management 
areas is administered by the department’s South West regional office. All licences for 
the Water Corporation are managed through the Water Licensing Branch in the 
department’s head office. 

4.1 Principles for managing water in the Upper Collie  

The principles listed below provide the foundation for all decision making on water 
allocation and licensing in the Upper Collie. The broader strategic principles for water 
management are defined in the South West water plan (2008) and apply to the Upper 
Collie area. These strategic principles will be considered in all management and 
decision making. 

To provide a local context that considers the low available water, variable quality of 
the water resources, high water demand, mine dewatering, environmental impacts 
from water abstraction and the need to be accountable for water use impacts, the 
following principles also apply. 

Principle 1 – Water allocation and use in the plan area will recognise variable 
availability and quality of surface and groundwater. Water will be allocated on a fit-
for-purpose basis. 

Principle 2 – Source development and water efficiency measures will be given equal 
consideration in allocation decision-making. This is called the twin-track approach. 

Principle 3 – All licensing and water management within the Upper Collie will drive 
optimised water use and efficiency. The allocation of water will recognise the need to 
recover groundwater levels in the Cardiff subarea and improve quality in the 
Wellington Reservoir, while meeting water demand for industry and public water 
supply. 

Principle 4 – The effects of water use and storage on water quality and the health of 
water-dependent systems will be minimised using impact management and 
mitigation techniques. 

Principle 5 – The Aboriginal significance of the Collie River will be recognised in 
decision making regarding water allocation and use. 
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4.2 Department of Water positions on major Upper 
Collie water resources 

The following position statements refer to the water quantity and quality of the major 
water sources in the Upper Collie area. They apply to all decision making for 
allocation and licensing within the plan area.  

Position 1 – The use of all major water resources will be optimised through:  

• the allocation of Wellington Reservoir for industry (including irrigation) and 
public water supply  

• maintaining Harris Reservoir for public water supply 

• using Premier subarea dewater for mitigating environmental impacts from 
abstraction, power generation industry and public water supply  

• allowing Cardiff subarea groundwater to recover and provide environmental 
water to mitigate historical water use impacts 

• establishing a water utility to distribute water within the Upper Collie. 

No further dewatering water will be available for industrial use, including power 
generation.   

Position 2 – The water quality of Wellington Reservoir will be restored to 500 mg/L 
total dissolved salts by 2015 through a combination of engineering and vegetation 
solutions including: 

• revegetating the upper catchment (including trees, perennial shrubs and 
pastures)   

• scouring of the Wellington Reservoir   

• diverting saline water from the Collie River East Branch 

• selectively releasing water from the Harris Reservoir.  

Position 3 – From the Wellington Reservoir, 5 GL/yr of unallocated water is available 
for power station use at 100 per cent reliability. A volume of 12 GL/yr is reserved for 
public water supply as an average annual abstraction volume. The allocation of this 
water will be subject to the department’s assessment of the application and an 
operating strategy submitted by the proponent. 

Position 4 – Water allocated for consumptive use cannot exceed the allocation limits. 
The exception to this position is in the Premier subarea where water can be allocated 
above the allocation limit for mine site dewatering only. All other consumptive uses 
within the Premier subarea will be allocated within the allocation limit. 
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Position 5 – Any water that becomes available through development of alternative 
water sources (such as desalination) or from recouping of unused water entitlements 
will be added to the water balance, and managed as per the policies and rules in this 
plan. This does not include expired dewatering licences.  

Position 6 – At the cessation of operations requiring dewatering, the allocation 
associated with the dewatering licence will not be available for consumptive use. The 
licensed entitlement will be allocated to the aquifer for recharge.  

4.3 Objectives for managing water in the Upper Collie 

The objectives for managing water in the Upper Collie are based on the 
considerations in chapter 2 and the allocation status of the resources outlined in 
chapter 3. The objectives of the plan are measurable targets and require action to 
ensure they are met.  

Objectives within the plan will be monitored and reviewed to ensure the department 
is achieving the water management outcomes.  

Objective 1 – Surface and groundwater resources connected to current and 
abandoned mine voids will be monitored and evaluated to identify impacts on water 
quality as groundwater levels recover. 

Objective 2 – Where possible, existing ecological, social and cultural values are to be 
protected at a low level of risk from abstraction.  

Objective 3 – Unavoidable adverse impacts associated with water abstraction are to 
be appropriately mitigated or offset to achieve a ‘net benefit’. 

Objective 4 – Within the Cardiff subarea, groundwater quality (including salinity and 
acidity) will be managed to achieve fit-for-purpose use.  

Objective 5 – Licences in the over-allocated Cardiff subarea will be reviewed and 
amended to ensure that the groundwater table within Cardiff subarea recovers. 

Objective 6 – Annual reporting on the ongoing condition of the water resources and 
supported environmental values will be publicly available. 

Objective 7 – The community will be consulted in the ongoing work to review this 
plan and their concerns will be recorded and reported. 

Objective 8 – Demand for water from industrial growth and provision of water for 
public supplies will be met through optimising use of existing resources. Proponents 
will use water resources of various quality and quantity to meet demand as well as 
implementing a range of water conservation measures.  

Objective 9 – No further use of dewatering water for industrial purposes (including 
power generation) will be permitted.  
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Objective 10 – Water service providers and major industrial users are expected to 
develop plans to achieve and implement improvements to water delivery and use 
efficiency by 20 per cent by 2011.  

Objective 11 – Good water accounting and management will be implemented through 
licensing, measurement, monitoring and reporting to provide transparency and 
accountability for water use. 

Objective 12 – A monitoring regime will be designed and implemented by the 
Department to address the targets set out in this plan. The monitoring and reporting 
requirements of licence holders may be amended according to monitoring needs and 
plan targets. 

Evaluation criteria and responsibilities are assigned to each objective in chapter 5. 

4.4 Policies for water allocation and use 

Allocation policies are the procedures and rules required by the Department of Water 
to ensure that available water is allocated according to the Rights in Water and 
Irrigation Act 1914 (RiWI Act).  

Allocation policies provide a structure for assessing and issuing licences. Policies 
also act as guidance to ensure water is allocated in line with ecological, social and 
economic considerations within the Upper Collie surface water and groundwater 
areas. These are set out in Table 7. 

Table 7 Policies applying to the Upper Collie surface water and groundwater areas 

Policy group Policy detail 

1. Environmental policies 

a Any application for water with the potential to have a significant 

environmental impact will be referred to the Environmental Protection 

Authority (EPA) for assessment. The department will provide the EPA with 

advice, upon request, in assessing the application. EPA approval does not 

guarantee approval of the water licence. The water licence application must 

still be assessed by the department.  

b Any costs associated with the management of impacts resulting from 

abstraction and/or the offsets/trade-off measures will be borne by the 

licensee. 

1.1 

Supplementation, 

trade-offs and 

offsets 

 

c In circumstances where impacts are associated with more than one 

licensee, responsibilities for impact management and associated costs will 

be shared after agreement with the department. 



Upper Collie water management plan: Draft for public comment   

 

 

36  Department of Water 

Policy group Policy detail 

d Where there is a demonstrated impact from groundwater drawdown, 

supplementation may be acceptable for maintaining river pools with 

significant value following assessment by the department. Existing 

mitigation and supplementation of groundwater-fed river pools will continue 

until groundwater over-abstraction has ceased and water levels have 

restabilised to base line levels. Supplementation may need to occur long 

after mining activities have ceased or else the loss in values will be offset. 

e Any new supplementation activities proposed for new developments as a 

mitigation measure must be proven to be compatible and achievable for the 

purpose of maintaining a specified water level and water quality of a given 

system. 

f Where proponents need to mitigate impacts of use through 

supplementation, a licence will be issued for the appropriate (assessed) 

volume required, in line with known ecological water requirements. The 

licence will include conditions (operating strategy) on the water level 

criteria, supplementation method, monitoring requirements and any 

responses required where water levels drop below the criteria.  

g All mitigation measures such as river pool supplementation requires 

ongoing evaluation to determine that the original objectives of the mitigation 

program are being met. 

1.1  

note 

Supplementation has been endorsed by the department for the following pools 

in the Collie River: Cardiff Town Pool (South Branch) and Duderling and 

Buckingham Bridge/Town Pool (East Branch).  

a As part of their application proponents are expected to identify water-

dependent values, as per Statewide Policy No 19: Hydrogeological 

Assessment or Statewide Policy No 5 Environmental water provisions 

policy for Western Australia. On renewal, existing licences may be 

amended to require identification of water-dependent ecosystems, where it 

has not previously been completed. 

b Depending on the proximity to water-dependent ecosystems, the location 

and abstraction rates for new abstraction points will be defined to minimise 

the effects of abstraction. This does not apply to the construction and 

location of monitoring bores. 

1.2  

Ecological impact 

management 

 

c In cases where impacts from abstraction are expected, applicant and 

current licensees are required to: 

• determine the water requirements of affected water-dependent values 

• determine the water requirements of the dependent values  

• determine how the impacts will be mitigated or offset  

• specify an appropriate monitoring program 

• submit an impact management plan. 
The monitoring program must be designed to measure impacts on the 
system, impacts on water values as well as evaluate the success of 
mitigation measures.   
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Policy group Policy detail 

d All legislative requirements regarding ecological protection will be used in 

the assessment of any new applications for groundwater abstraction. All 

requirements set out in this plan to maintain identified water-dependent 

ecosystems must be taken into consideration when assessing new 

applications. 

2. Water quality policy 

a The department may require a licensee to monitor and report against the 

quality of their water resource, in particular its salinity and acidity. Water 

resource use in the plan area must not increase the background (baseline) 

levels such that it adversely affects a water-dependent system (including 

other users). This includes activities such as dewatering, excavating, 

application of nutrients, discharge of waste water, pool supplementation, 

irrigation or processing with saline water. Requirements to monitor and 

report will be included as conditions on the licence. 

2.1  

General  

b The department does not endorse abstraction for private supplies where 

there is access to scheme water. If there is no scheme water available and 

the water is to be used for private supplies it is advisable that the water be 

filtered, treated and tested according to public health advice available from 

the Department of Health, Water Quality Branch. The Department of Water 

also has ‘community’ and ‘private’ supplies water quality protection notes to 

provide guidance on such use. The Australian Drinking Water Guidelines 

2004 and Australian Fresh and Marine Water Quality Guidelines also 

provide information on relevant drinking water quality criteria. 

a Where a licence application has the potential to increase the baseline 

salinity of a water resource (such as increasing rate of saline river recharge 

to fresh groundwater) applicant is required to assess and define how the 

water quality deterioration will be managed in the long term. The 

department may apply additional licence conditions to manage the water 

use impacts, protect water quality and protect dependent systems.  

2.2 

Salinity 

b A licensee must report any increase to the existing salinity (to the next 

threshold category as in Appendix K) of the water resource in use to the 

department within seven days. The department will provide advice to the 

licensee and may require pumping from this source to be restricted until the 

salinity levels return to the baseline conditions. This may include 

amendment of licence conditions, increased monitoring, mitigation and 

remediation.  
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a Groundwater over-abstraction and mine dewatering have and will continue 

to generate acidic water. 

• Any licence under the RiWI Act should not be granted until the risks 

associated with the use of water that may expose potentially acid 

forming material and lead to groundwater acidification are identified 

and addressed.  
• The licensee will be required to address the risks by demonstrating 

that the potential impacts can be managed through an impact 
management plan in support of the original licence application. 

• The information submitted in the impact management plan will be 

used to develop licensing conditions and monitoring requirements 

for the licence.  

2.3 

Acidity and 

potentially acid-

forming material 

b Where a dewatering proposal is submitted for an urban, industrial or mining 

development, an impact management plan must be submitted to the 

department prior to undertaking the dewatering activities.  

a Point source pollution of water through industrial or other activities is 

regulated through the Environment Protection Act 1986. The Department of 

Environment and Conservation should be contacted if evidence of a 

pollution event has been identified. 

2.4 

Point source 

pollution and 

contaminated sites 

b New bores are not to be located within 500 m of an identified contaminated 

site (see Contaminated sites register). The distance may be varied if the 

applicant can demonstrate that the proposed abstraction will not affect the 

water levels connected to the contaminated site, the environment or public 

health.  

Bores located within 500 m of an identified contaminated site may require 

additional assessment to determine the potential impacts of the application.  

This policy does not apply to monitoring bores, bores constructed for 

environmental management purposes or remedial work associated with the 

contaminated site. 

Water quality protection in the study area is also subject to by-laws of the 

Country Areas Water Supply Act 1947.   

3. Cultural policies 

3.1 

Cultural sites 

a Where an application is located on or near (1 km radius) an identified 

Aboriginal site of significance (Aboriginal sites register) or in an area 

covered by a Native Title claim that has the potential to be affected by the 

proposed abstraction, the applicant is required to meet any statutory 

requirements under the State’s Aboriginal Heritage Act 1972 or the 

Australian Government’s Native Title Act 1993, where relevant.  
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4. Economic policies 

a Security of supply must be achieved through a diversity of sources and 

implement adaptive management when supply becomes limited. Major 

licence holders (> 500,000 kL/yr) are required to manage their own security 

of supply through new source development and water efficiency plans.  

4.1 

Security of supply 

b Staged developments will be assessed as per Statewide Policy No.9: 

Staged developments. Provision of a detailed timeline for development and 

a specified completion date for inclusion in the staged development 

condition on the licence is required. This must include the completion date 

where the full licence entitlement usage will be reached. 

Non-compliance with the staged development conditions associated with a 

licensed entitlement may result in an amendment to the licensed 

entitlement or licence conditions.  

4.2 

Fit-for-purpose 

a The department does not endorse the use of high quality water in industrial 

processing. New licence applications for industrial water will not be 

approved for high quality water resources without a comprehensive cost-

benefit analysis of the various water supply options available. 

5. Mining policy 

a Closure, use and management of mine voids must not unduly impact the 

environment or the interacting connected water resources. To minimise the 

impact of mining on the quantity and quality of water resources, proponents 

are required to specify water management and likely water requirements in 

the mine void closure plan which encompasses impact assessment, 

monitoring and mitigation for the duration of the potential impact. The mine 

void closure plan must be submitted before a license to dewater can be 

issued. 

b All use of water in the management and remediation of mine sites and mine 

voids requires licensing by the department. Licence conditions regarding 

the diversion, dewatering, monitoring and management of water will be 

applied. This may include the volume, frequency, pump rate, diversion 

location, water levels, and water quality of the water use. Triggers and 

responses for each of these conditions will be included in the operating 

strategy for the licence.  

5.1  

Mine sites and 

mine voids 

c Any use of mine voids for storage or transfer of water will be managed 

through the licensing program. In cases where mine voids are used for 

storage of poor quality water (including water of < pH 4 acidity and 1,000 

total dissolved salts) proponents are expected to complete impact 

management plans including provisions for monitoring and mitigating 

impacts. The duration of storage and options analysis for removing the 

water must also to be included in the storage plan. Licences will only be 

issued once there is certainty that the stored water will not impact the 

quality or availability of existing water within the locality of the void. 
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a Prior to having a licence issued, the applicant must define the end use or 

discharge of the dewater. The priority for reuse, aquifer re-injection, and/or 

release of dewater must be included in the licence conditions for all 

dewatering licences in the plan area.  

The licensee is required to submit a water balance and a schedule of 

options to identify the end point of the dewater. The schedule of options will 

detail how the water could be re-used and/or released including, but not 

limited to, volume, location, duration, costs and benefits. 

Where it deems that the current use and/or discharge arrangement is not 

sufficient, the department may request that a current licence is amended. 

5.2 

Use and release 

options for 

dewatering 

discharge 

b The following are the department’s preferences for use and/or release of 

dewatering discharge and are ranked accordingly:  

1 Efficient on-site use, including mitigation of any impacts of use. 

Dewatering discharge can be used for fit-for-purpose activities 

(such as processing and dust suppression). The proponent needs 

to demonstrate that the water is of suitable quality for the end use.  

2 Transferred to meet other demand, including power stations and 

public water supply, as approved by the department  

3 Injection back into the aquifer at designated sites determined by the 

proponent and agreed by the department 

4 Controlled release to the environment where the dewater discharge 

is allowed to flow (either through a pipe or overland) into a 

designated drain, water course or wetland determined by the 

proponent and agreed by the department. It must be demonstrated 

that there is no significant erosion predicted or impacts from the 

water quality. Where the discharge water is permitted to flow into a 

designated wetland or watercourse it will be assessed by the 

department prior to the operation commencing. In some cases it 

may be referred to the Environmental Protection Authority for 

approval.  

If it is formally demonstrated that dewatering discharge cannot be used (as 

per above priorities) the department will negotiate release of dewatering 

discharge, on a site-by-site basis, recognising background water levels 

(quality and quantity) of the receiving environment and in line with ANZECC 

guidelines. The method of dewatering discharge will be determined by the 

licensee in consultation with the department.  



  Upper Collie water management plan: Draft for public comment 

 

 

Department of Water  41 

 
 c In areas where the dewatered discharge is treated or of low quality (acidity 

or salinity) the above methods can be used, however the department must 

approve the purpose of discharge, volume, duration and location, and any 

subsequent treatments required to minimise the impacts on other users and 

the receiving environment.  

Proponents undertaking dewatering will not be permitted to discharge into 

the environment where there is a likelihood that it will cause impacts to 

other land users (including inundation of land) or environmental damage 

(including water quality, acidification, erosion, damage to river bed and/or 

banks, and altered water levels at sites with ecological and cultural assets). 

Where applicable, the department will provide advice to the licensee and 

will include licence conditions requiring monitoring, management and 

mitigation, including need for compensation, associated with the dewater 

discharge. 

5.3 

Allocation of 

dewatering 

discharge 

a Licensees are not able to sell any volume of water abstracted as part of the 

dewatering operations. Any proposed agreement with third parties on the 

use of dewatering discharge must be approved by the department. All third-

party agreements for use of dewater become redundant once the 

requirement to dewater ceases. 

5.4  

Cessation of 

dewatering licence 

a All dewatering licences expire once the need to dewatering for safe mining 

practices ceases. This will be included as a condition on all dewatering 

licences, irrespective of the end use of the dewatering discharge. 

5.5 

Monitoring and 

reporting 

requirements for 

dewatering  

a All abstraction associated with dewatering will drawdown the natural 

groundwater levels at a local and regional scale. Impacts associated with 

groundwater water level decline and altered water quality (increases in 

salinity and acidity) will be mitigated or appropriately offset. All significant 

(> 500,000 kL/yr) dewatering operations are required to have an impact 

management plan that clearly outlines the monitoring, reporting and 

mitigation parameters (such as volume, location, frequency, duration) 

submitted to the department prior to the project initiation. Any existing 

dewatering operations are required to submit this information to the 

department in their 2009 annual report. An impact management plan may 

be included as part of an operating strategy or dewatering management 

plan. 

This information will be used to develop and/or amend licence conditions 

(including operating strategies). This ensures that the impacts associated 

with the dewatering operations are minimised and that the resources can 

be adaptively managed.  

All information submitted will be used to measure compliance with licence 

conditions and increase the knowledge base for monitoring (department’s 

regional network) the Upper Collie management framework.  
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 b Licensees undertaking dewatering activities and/or consumptively using the 

water (including third party users) are required to measure (monthly) and 

report (annually) against abstraction and use, as a minimum standard. This 

includes demonstrating that dewater is being used or released to the 

environment according to dewatering use priorities and licence conditions. 

Increased reporting may be required for high risk activities.  

Reporting will be as per Statewide Policy No. 19: Hydrogeological reporting 

associated with a Groundwater Well Licence. The requirements for 

measurement, monitoring and reporting will be outlined in the licence 

conditions and operating strategy and approved by the department. The 

frequency of measurement and reporting may be increased at the 

department’s discretion, depending on the size and impact of abstraction. 

a All new licence applications for groundwater abstraction for commercial or 

other purposes, requiring construction of a bore or use of an existing bore, 

must recognise in the application that dewatering activities in the area will 

have an impact on the water levels, quality and pump rates required for 

use. Applicants are responsible for drilling to an appropriate depth to 

ensure the effects likely to result as part of the dewatering are minimised. 

The department will provide advice to the applicant on depth and the likely 

impacts for a given area and aquifer.  

b Where impacts occur on water quality, water levels or other users 

(including the environment) that were not anticipated in the operating 

strategy or dewatering management plan must immediately be reported to 

the department. The response may be escalated to investigate and 

remediate impacts as a result of any water quality changes, quantity 

changes or environmental damage. In serious instances, the department 

may direct that the dewatering (pumping) operation is reduced or ceased 

until the impacts are addressed. 

c Dewatering activities located in areas where low quality water is abstracted 

(including salinity and acidity) or potentially acid-forming material are likely 

to cause acidity of the surrounding environment and leach heavy metals 

into connected water resources. Hydrogeological and/or hydrological 

modelling should be undertaken for all dewatering proposals to determine 

the extent of the predicted impacts  

5.6 

Impacts from 

dewatering 

d For significant dewatering operations (> 6 months duration, 

> 500,000 kL/yr), groundwater monitoring bores should be installed with 

water levels and quality monitored on a monthly basis to determine where 

the dewatering is impacting on the aquifer and associated connected 

systems water levels. This is a minimum requirement and may be 

increased depending on the level of risk. The department will advise the 

licensee when monitoring is required. 



  Upper Collie water management plan: Draft for public comment 

 

 

Department of Water  43 

 

6. Public water supply and large industrial use 

a Supply options should be identified in a source development plan submitted 

to the department. Part of the source development plans will be how 

security of supply will be achieved, including water efficiencies and 

strategies to meet short/long term supply options.  

6.1 

Source 

development 

b Source development plans must be completed by 2011 for all water users 

> 1,000,000 kL/yr and submitted to the department. The source 

development plans will provide the department with information on future 

demand (e.g. PWS, power supply and industrial processing) and allow for 

adaptive management and prioritisation of water requirements. 

a The Water Corporation (as the owners of Harris Reservoir) is permitted to 

use Harris Reservoir for additional storage of augmented water. Before any 

water augmentation takes place, the department and the Water Corporation 

must be satisfied that the additional water will not unacceptably deteriorate 

the quality of water in Harris Reservoir. It is critical that the water taken from 

Harris Reservoir remains of public drinking water standard. 

b The Water Corporation will be required to establish a separate water 

accounting system to assess the water balance in the reservoir and allow 

for additional inputs/abstractions outside the department’s allocation and 

licensing system. This will not alter the allocation limit as outlined in this 

plan. 

c The Harris Reservoir accounting system for augmented water will need to 

account for any additional inputs (such as dewater or desalination), the 

amount of water lost through evaporation, seepage and/or spillage and the 

amount of water banked and available for use. Banked water can then be 

abstracted following assessment by the department.  

d Any water lost through spillage is subtracted from the total stored, 

augmented water. 

6.2 

Harris Reservoir 

e Surface water from Harris Reservoir, as part of the licensed entitlement, 

that is not abstracted within one year is not considered as ‘banked’ water. 

6.3 

Future water use 

a Future water use for sustainable regional growth and development will be 

satisfied before water is exported out of the area. The area that water is 

being exported to must have a deficit of supply with all other reasonable 

supply and demand management options implemented to the department’s 

satisfaction. Water will only be exported for fit-for-purpose use. 

6.4 

Drought 

contingency plans 

a In areas of public water supply with potential decrease in supply due to 

surface water and groundwater availability changes, drought contingency 

plans should be developed to document the implementation of drought 

management and emergency supply options. 
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a To accommodate the recoup of its current licensed entitlements, Verve 

Energy may be permitted to abstract over its combined reduced 

entitlements (of 4.3 GL/yr) from the Cardiff subarea temporarily in 

emergency situations, provided the average abstraction over a 6-year 

period does not exceed the licensed annual entitlement of 4.3 GL/yr. This 

will be included as a condition in Verve Energy’s revised operating strategy. 

6.5 

Managing recoup 

of unused 

entitlements 

b Verve Energy will notify the department in advance if it expects, in one 

year, to exceed its entitlement. If this occurs, Verve Energy will be required 

to demonstrate how it will meet demand in future years to ensure it meets 

its average entitlement volume over the defined 6-year period. 

7. Climate change 

7.1 

Climate 

considerations 

a Decision making on water resources will take into consideration climate 

uncertainty in allocation and licensing decisions, including the subsequent 

impacts on the environmental assets, existing use and reliabilities of 

supply.  

8. Trading  

Trading note The ability to trade water entitlements is necessary when the available water is 

fully committed. The department will announce when an area is open for trading 

by advertising in local and state newspapers under the Public Notice section of 

the newspaper. The information will also be available on the department’s 

website www.water.wa.gov.au 

Trading rules and restrictions are designed to protect the water resource from 

unacceptable impacts.  

 

Generally, trading will only be permitted where the following impacts will not 

occur: 

• long-term groundwater depletion  

• unacceptable local impacts on the environment or other users  

• the entry of saline water into the aquifer from surrounding aquifers  

• unacceptable changes to groundwater quality 

• unacceptable changes to the quality and quantity of water flowing in a 

watercourse. 

Applications for a new entitlement, or existing licensees wishing to expand their 

enterprises in a fully committed groundwater resource, will need to purchase 

their entitlement from another licensee. The ability to trade water entitlements is 

provided for by Schedule 1, Division 7 of the RiWI Act and the in Statewide 

Policy No.6: Transferable (Tradeable) Water Entitlements in WA, 2001. The 

following policies clarify Statewide Policy No. 6 in the plan area, providing a 

local context and further defining the rules associated with decision making for 

trading.  
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a All trades of licensed entitlements, either a complete or partial trade or 

transfer of the entitlement, must be approved by the department. 

b Trades are limited to the consumptive (used) part of the water entitlement. 

The used component of the licensed entitlement is the amount of water 

actually abstracted for use (metered use).  

c Accurate measurement of use of the water entitlement is a prerequisite for 

trading and must be proven (two years of metered use) to the department 

before the entitlement can be traded.  

d Water efficiency gains can be traded and will not be recouped by the 

department. Water efficiency gains are a result of implementing more 

efficient distribution systems for using a licensed entitlement. As a result 

the excess can be traded. 

e Licensed domestic, stock and garden entitlements and environmental water 

provisions are non-tradable and must stay with the property. These 

entitlements may be transferred to the new owner of the property.  

8.1 

Approval and 

viability of a trade 

f Dewatering entitlements are not tradable.  

a All applications to trade are assessed as a new licence application in 

accordance with the RiWI Act and the provisions of this plan. 

8.2 

Assessment of a 

trade b All applications to trade or transfer are subject to the provisions of the 

Rights in Water and Irrigation Act 1914 and Regulations 2000, the 

Environmental Protection Act 1986, Statewide policies (Department of 

Water), and the policies and rules outlined in this plan. 

a Water entitlements cannot be traded between water sources (surface water 

to groundwater, between different aquifers) or between surface or 

groundwater subareas.  

8.3 

Transfer of 

entitlements and 

trades b Licensed entitlements cannot be traded if the department considers the use 

is non-compliant with the original licence conditions.  

8.4 

Reliability of 

traded supply 

a Licensees contemplating entering the trading market for an additional or 

new entitlement should ensure that their purchased entitlement can be 

pumped on a sustainable basis before they enter into the trade and the 

application complies with the provisions of this plan. This may require 

submission of an application to carry out exploratory works or pump testing 

as defined in Statewide Policy No 19.  

8.5 

Environmental 

water trades and 

other non-

consumptive uses 

a Existing water purchased can be traded without demonstrating use if the 

entitlement is for protection of a critical environmental asset (ecological 

and/or social asset’s protection). Water traded for this purpose is effectively 

traded for non-consumptive use (no abstraction) by the identified critical 

environmental asset.  
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a It is the responsibility of both the vendor and the purchaser to provide 

requested information to the department, including proof of use (measured 

through metering) as part of the assessment of the trade.  

b The volume of the traded entitlement will be added to the purchasers 

existing or new entitlement. Licence conditions will be added to an existing 

licence to minimise or monitor any potential local impacts of the additional 

volume.  

8.6 

Vendor and 

purchaser 

responsibilities 

c If a vendor’s total entitlement is traded permanently (full or part entitlement) 

the vendor’s licence will be amended (partial trade) or cancelled (full trade). 

Where the trade is for the full entitlement any further use of the vendor’s 

bore(s) must cease, with the bore(s) capped and/or the pump(s) removed 

or fully decommissioned.  

8.7 

Leasing water 

a Leasing of licensed entitlements can only be accepted for a period of one 

year and only where impacts from the purchaser’s bore location are 

acceptable (assessed as per new licence application) for the duration of the 

lease agreement.  

8.8 

Market facilitation 

a The department will not be involved in setting the market price for trading of 

surface or groundwater entitlements. However, the prices paid for trades 

will be publicly available from the department. 

9. Licensee responsibilities 

a It is the individual licensee’s responsibility to provide the department with 

the requested information to enable the complete assessment of their 

licence application. Any requested information will be assessed in 

accordance with Statewide Policy No 17: Timely submission of required 

further information. This includes submitting an operating strategy. 

9.1 

Application 

requirements 

b It is the licence holder’s responsibility to make an application to extend the 

term of the existing licence prior to the expiry date. In fully allocated areas, 

licensees must not allow their licences to expire as the department cannot 

guarantee that the licence will be renewed if left to expire.  

a All monitoring and reporting requirements associated with a groundwater 

well licence must be consistent with Statewide Policy No. 19: 

Hydrogeological reporting associated with a Groundwater Well Licence. 

This includes hydrogeological reports, monitoring reports (water use and 

quality) and what level of information is required to be submitted to the 

department for review.  

9.2 

Reporting 

requirements 

b With the licensee’s permission, all information submitted by a licensee on 

water level, water chemistry, abstraction (metered use) and 

hydrogeological work (including any local models) will be used in the 

department’s reporting on water resource condition in the plan area.  
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10. Operating strategies 

10.1 

Applicability of 

operating strategy 

 

a Operating strategies will be implemented as per this plan and Statewide 

Policy No. 10: Use of operating strategies in the water licensing process. 

Operating strategies are applicable to any licensed entitlement where 

additional monitoring is needed to ensure any adverse impacts from 

abstraction are identified and managed. This includes dewatering 

operations. 

Operating strategies are to be developed in conjunction with the licensee, 

with all conditions and requirements in the strategy to be auditable and 

appropriate for the purpose of the abstraction (see Appendix A of Statewide 

Policy No. 10). Information submitted in the Operating Strategy will be used 

by the department to develop licence conditions associated with the 

abstraction and monitoring of the licence application.  

The department may require operating strategies to be developed for 

applications undergoing an assessment under Statewide Policy No. 19.  

10.2 

Amendment of 

current licences 

a The department may decide to amend any licences over 500,000 kL/yr that 

currently do not have an operating strategy.  

11. General requirements for all areas 

a The standard licence tenure for new licences will be managed in 

accordance with Statewide Policy No. 9. Upon meeting the development 

conditions the licence tenure becomes 10 years unless otherwise stated.  

b The licence tenure for public water supply and large industrial 

developments (> 500,000 kL/yr) will generally be 10 years unless there is 

uncertainly and risk associated with the license assessment in which case 

the licence tenure will be less than 10 years. 

c Private domestic water supply requirements in areas with no access to 

scheme water must be satisfied before water is allocated for private, 

commercial or public use. 

d Recouping of unused water entitlements will be undertaken by the 

department for all aquifers in line with Statewide Policy No. 11 

Management of unused water entitlements. 

e Where allocation limits have not been reached, the first-in first-served basis 

for licence assessment and allocation will apply. In fully allocated aquifers 

trading rules apply.  

11.1 

Licence 

requirements 

c All new licence applications requesting more than 100,000 kL/yr or that 

may have a significant impact on the water resource require advertisement 

in the public notice section of a local newspaper and a state newspaper, 

with invitation to comment (15 days following the advertisement notice) on 

the application. The public comments are to be submitted to the 

department. Proof of advertising is required to be submitted to the 

department before the assessment of the application can be completed. 
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d Any licensed entitlement that includes provisions for meeting environmental 

requirements will include conditions on the acceptable abstraction volume, 

frequency, monitoring requirements and pump rates to minimise the 

impacts of the abstraction. 

12. General requirements for self-supply surface wa ter licensing 

a The water entitlement will include use, evaporation and storage 

components. 

b Licensed entitlements will be based on the volume of water than can be 

taken from a water course over a specific period of time. The period of take 

is from 15 June to 15 October and will be included as a condition on the 

licence. There will be no abstraction permitted during low flow periods 

(such as summer months).  

c Dams for non-intensive (stock and domestic) purposes with a capacity of 

less than 8000 kL/yr (or property smaller than 2 ha) will in general not 

require a licence.  

12.1 

Licensed 

entitlements 

d Water levels in some areas of the Collie River may be influenced by 

dewatering activities in the catchment, with pool supplementation and 

changes to the baseflow (groundwater fed) component of the system. Any 

new applications to extract water via a pump on-stream or construction of 

an off-stream dam should be aware that these activities may influence the 

flow rates, water levels and quality. The department will advise any new 

applicants of these risks and the associated monitoring and management in 

place to minimise these impacts. 

a No further permits for construction of on-stream storages will be issued. 

b Licence applications for larger dams (> 50,000 kL of storage) with potential 

to impact on ecosystems and downstream users will require information to 

be collected to support the determination of environmental water 

requirements (such as channel hydraulics) from a hydrologist or qualified 

scientific professional. 

12.2 

Dam construction 

c The filling of dams will be addressed through licence conditions or by 

considering short-term licences. These will only be permitted within the 

allocation limit for the subarea. 
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13. General requirements for groundwater bore const ruction 

a New bores are not to be located within the following distances of ecological 
or cultural assets such as groundwater-dependent ecosystems (GDEs), 
defined river systems with a known surface and groundwater connection or 
a known groundwater-dependent wetland: 

• 100 metres for bores used for domestic, stock or garden use (GDE or 

wetland) 

• 200 metres for bores used for all other purposes (GDE or wetland) 

• 50 metres of a river or stream with a known groundwater baseflow. 

These distances can be varied following an assessment undertaken using 

Statewide Policy No. 19. This may include increasing or decreasing the 

distance and volume associated with the licence application to minimise the 

potential impact on the connected system (decline in dependent aquifer water 

levels). 

b The department will provide advice to the licensee on the timeframe, 

disposal or discharge location for the pump test water for any pump testing 

that is required in the construction of a production bore. This may include 

treatment of the pump test discharge water to ensure that there are no 

impacts associated with its disposal. 

c Following completion of the bore construction it is the licensee’s 

responsibility to submit Form L ‘particulars of a completed bore hole’ or a 

certified driller’s borehole construction report, including lithology, 

geophysical log and pump test results before a licence to take (5C) the 

water is issued.  

d The construction, modification or decommissioning of monitoring and 

abstraction bores must be in accordance with Department of Water, Water 

Quality Protection Note: Monitoring bores (slotted casing) and Minimum 

construction requirements for water bores in Australia, Edition 2 (NRME 

QLD Govt, 2003) 

e The casing of collapsed, decommissioned or abandoned bores must be 

sealed, at the licensee’s or property owner’s expense. 

f Monitoring bores are required to understand the water level or quality 

changes resulting from the drawdown or use of a production or dewatering 

bore. Where practical existing monitoring bores can be used if deemed 

appropriate by the department. 

13.1  

General 

requirements 

g Applications for a licence > 500,000 kL/yr may be required to install one or 

more water level monitoring bores, unless it can be demonstrated to the 

department’s satisfaction that a monitoring bore is not required (e.g. 

existing monitoring bore can be used). 



Upper Collie water management plan: Draft for public comment   

 

 

50  Department of Water 

 

14. Monitoring requirements 

a Monitoring bores are required to monitor the individual local area and 

regional impacts of a specific licence application.  

Individual licensees are responsible for monitoring and managing the 

impacts of their own operations on the accessed or overlying aquifers.  

b All new licences (> 500,000 kL/yr) are subject to a condition requiring 

installation and maintenance of a department approved flowmeter to 

monitor abstraction.  

c Metered bores to be read monthly, with readings submitted annually as per 

the date specified in the licence conditions. The frequency of meter 

readings can be increased or decreased as per the risk assignment. 

d The licensee is responsible for monitoring, maintaining and constructing a 

private monitoring bore or bore network. Monitoring results are to be 

submitted together with the metering results annually.  

Private monitoring bores must be located on land owned by the licensee or 

land that the licensee has legal access to.  

14.1 

General  

e The frequency and duration of water level measurements or water quality 

parameters will be defined in the licence conditions and will be reviewed 

according to the level of impact and risk associated with the licence 

application assessment. The frequency and duration of the monitoring 

period will also reflect the impacts and associated risks. 

15. Stock, domestic use and/or garden use 

a Rights in Water and Irrigation Act Part III, Division 1B section 9 and 10 

applies in the plan area. 

b Rights in Water and Irrigation Act Exemption and Repeal (Section 26 (C)) 

Order, 2001 (domestic bore exemption) applies to the plan area. Any 

subsequent amendments to this order also apply.  

c Abstraction from any confined aquifer, for stock and domestic purposes, 

requires a licence. 

d Aquaculture is considered as stock raised under intensive use in this plan 

and requires a licence. 

15.1 

General 

 

e Irrigation of gardens, lawns and recreational areas from all bores is 

restricted to between the hours of 6 pm and 9 am all year round. Alternate 

day water restrictions from groundwater bores applies to irrigation of 

gardens, lawns and recreational areas.  

16. Compliance 

a Failure to comply with a condition on the licence may result in the 

department taking enforcement action.  

16.1 

General 

compliance b A person who commits an offence against the RiWI Act may not be able to 

hold a licence or trade a licence to take water. 
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5 Implementing and reviewing the water 
management plan  

The Department of Water is the statutory body responsible for administering and 
delivering this water management plan. Part of ensuring that the plan enables 
successful water management is setting out how the plan will be implemented. This 
includes details of how the plan’s success in meeting the water management 
objectives set out in chapter 4 is achieved. 

5.1 Implementing the plan 

Table 8 and Table 9 outline the actions that the department will take to ensure the 
plan is implemented successfully. Actions are both in response to management 
triggers and mandatory as part of delivering the plan. 

Management triggers and responses 

Table 8 Management triggers and responses  

Detail Trigger Response 

Fully allocated 
resources 

Resources within a subarea 
become fully allocated.  

Issue no further licences. 
Establish trading as per Statewide 
Policy No 6. 

Licensing according 
to the plan 

A licence approval 
(> 500,000 kL/yr) is required that 
is deemed to not fit within the 
management framework outlined 
in the plan. 

Refer application to the Water 
Resource Use Director for 
consideration. 

Reduced water 
availability: 
plantations 

Increase in salinity mitigation 
plantings or blue gum plantings 
leading to a decrease in surface 
water and/or groundwater 
availability. 

Establish an accounting and 
licensing system for plantations 
as per departmental policy. 
Revise allocation limits. 

Reduced water 
availability: impact 
of drying climate 

Surface water flows and 
groundwater recharge decrease 
due to reductions in rainfall 
(drying climate). 

Update allocation limits and 
abstraction reliabilities. If 
reduction in rainfall exceeds 
15 per cent of the periods defined 
in this plan, an update of plan 
principles, targets and policies 
may be required. 

Increase to water 
availability 

Significant changes to the water 
balance through desalination or 
improved water quality.  

Update plan to accommodate 
new resource(s) and resource 
quality. 

Improved 
management tools  

New information and/or resource 
assessment methods become 
available which increase or 
decrease current limits.  

Review allocation limits, 
reliabilities and management 
framework. 

Impact of upstream 
use on downstream 
water availability  

Downstream users are impacted 
by lower than expected water 
availability and/or reliability. 

Review water availability 
assessments, reduce allocation 
limits, reduce entitlements. 
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Implementation actions 

A key component in successfully implementing the plan is the review of the current 
groundwater monitoring program. To lead this, the department will complete a 
monitoring plan for Upper Collie surface water and groundwater that specifies the 
extent of and clarifies licensee’s responsibilities for local and regional monitoring. The 
department will complete the Upper Collie water monitoring plan by the last quarter of 
2008. The Department of Water’s Allocation Planning branch will coordinate the 
review. 

Table 9 Actions for implementing the plan 

Detail Action Timeline 

Department of Water 
monitoring  

Develop an appropriate monitoring (surface 
and groundwater) plan to facilitate licensing, 
compliance reviews, recovery objectives, and 
adaptive management. 

End of 2008 

Unlicensed use requiring a 
licence 

Licence all unlicensed use requiring a licence. End of 2008 

Ecological requirements 
below Wellington 
Reservoir 

Determine the environmental water 
requirements below Wellington Reservoir and 
formalise environmental releases as part of 
licence conditions. 

End of 2008 

Surface water operating 
strategies 

Update all current operating strategies that do 
not outline provisions for environmental 
releases to include provisions for release. 

End of 2008  

Water accounting to 
ensure compliance with 
environmental water 
requirements  

Complete water accounting at the surface 
water subarea scale, through current gauging 
stations, to ensure compliance with ecological 
water requirements  

Annually 

Licence compliance 
monitoring 

Complete monitoring use surveys to ensure 
that water use is as per licensing and 
allocation arrangements. 

Annually 

Managing large licences Review large licences (> 500,000 kL/yr) within 
the Upper Collie to ensure consistent 
approach to monitoring, mitigation and 
evaluation, as per the plan. 

End of 2008 

Over-allocated resources 
within the Cardiff subarea 

Review licences in the Cardiff subarea and 
amended in line with the recovery principle. 

End of 2008 

State agreements Commence negotiations with the relevant 
parties, regarding a review of all state 
agreement Acts that apply in the Upper Collie 
plan area.  

End of 2010 

5.2 Evaluating the plan 

The Department of Water’s South West regional office will release an annual review 
statement for this plan each year. The statement will identify all plan actions that 
have been completed or are pending. It will track progress against objectives and any 
actions that have been triggered, due to changes in the resource condition or 
availability. The evaluation statement will also include community issues raised 
during the period, relating to allocation and water use. 
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The evaluation criteria to which the plan’s objectives will be evaluated are 
summarised in Table 10. The two main outputs in which objectives will be reported 
are the annual resource report and the annual review statement. The timeline for 
releasing the annual reports depends on the date of final plan publication. Annual 
resource reports and annual review reports will go towards developing the statutory 
water management plan in 2011. 

Table 10 Evaluation criteria and responsibility for each objective 

No Objective Evaluation Timeline Responsible Output 

Targeted ground water 
level and quality 
monitoring 

Monthly 
 
 
 

Department of 
Water – South 
West Region 

Annual 
resource 
report 

1 Surface and 
groundwater resources 
connected to current 
and abandoned mine 
voids will be monitored 
and evaluated to identify 
impacts on water quality 
as groundwater levels 
recover. 

Water quality monitoring 
of discharge zones into 
rivers 

Quarterly Department of 
Water – South 
West Region 

Annual 
resource 
report 

Assess identified 
attributes of the water 
sources dependent 
ecosystems 

End of 2010 Department of 
Water – South 
West Region 

Annual 
review 
2010 

Assess change in flow 
characteristics at the end 
of each surface water 
subarea 

End of 2008 Department of 
Water – Water 
Resource 
Assessment 

Annual 
resource 
report 

Number of reports from 
landholders from impacts 
(drying) of stock and 
domestic bores 

Annually Department of 
Water – South 
West Region 

Annual 
review  

Number of reports of 
abstraction impacting on 
native title rights 

Annually Department of 
Water – South 
West Region 

Annual 
review 

2 Existing ecological, 
social and cultural 
values are to be 
protected at a low level 
of risk from abstraction. 

Identify and document the 
values of Collie water to 
the local Aboriginal 
people 

End of 2009 Department of 
Water – South 
West Region 

Individual 
report 

All water used to 
supplement pools will be 
licensed and conditions 
applied 

Mid-2008  Department of 
Water – South 
West Region 

Annual 
review 

Maintenance of impacted 
river pool levels over 
summer 

Pool water 
levels drop 
below level 

Power and 
coal mining 
companies  

Annual 
review 

3 Unavoidable adverse 
impacts associated with 
water abstraction are to 
be appropriately 
mitigated or offset to 
achieve a ‘net benefit’. 

Impact management 
plans required for all 
significant 
dewatering/abstraction 
licences 
 
 
 
 

Prior to 
licence issue 
or renewal 

Power and 
coal mining 
companies  
 

Annual 
review 
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No Objective Evaluation Timeline Responsible Output 

4 Within the Cardiff 
subarea groundwater 
quality (including salinity 
and acidity) will be 
managed to achieve fit-
for-purpose use. 

Groundwater level and 
quality monitoring 

Monthly Department of 
Water – Water 
Resource 
Assessment 

Annual 
review 

5 Licences in the over-
allocated Cardiff 
subarea will be 
reviewed and amended 
to ensure that the 
groundwater table 
recovers. 

Reduction of current 
licences to within the 
allocation limit 

Mid-2008 Department of 
Water – South 
West Region 

Annual 
review 

6 Annual reporting on the 
ongoing condition of the 
water resources and 
supported 
environmental values 
will be publicly available.  

Release of annual 
resource report 

Annually  Department of 
Water – South 
West Region 

Annual 
resource 
report 

7 The community will be 
consulted in the ongoing 
work to review this plan 
and develop the 
statutory plan.  

Community issues will be 
logged and reported in 
annual review statement 

Last quarter 
of each year 

Department of 
Water – South 
West Region 

Annual 
review   

8 Demand for water from 
industrial growth and 
provision of water for 
public supplies will be 
met through optimising 
use of existing 
resources.  
Proponents will use 
water of varying quality 
and quantity to meet 
demand and implement 
a range of water 
conservation measures. 

Number of new licences 
issued, volume of 
efficiency gains reported 

Annually Large water 
users 

Annual 
review   

9 No further use of 
dewatering water, for 
industrial purposes 
including power 
generation, will be 
permitted. 

No increase in industrial 
use of dewatering water 

Annually Department of 
Water – South 
West Region 

 

Annual 
review 

10 Water service providers 
and major industrial 
users are expected to 
develop plans to 
achieve and implement 
improvements to water 
delivery and efficient 
use by 20 per cent by 
2011. 
 
 
 

Water efficiency plans 
developed by water 
service providers and 
major industry users 

End of 2010 Large water 
users 

Annual 
review 
2010 
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No Objective Evaluation Timeline Responsible Output 

Groundwater monitoring 
bore audit will be 
completed  

Last quarter 
of 2008 

Department of 
Water – Water 
Resource 
Assessment 

Individual 
report 

All unlicensed use that is 
not exempt from licensing 
under the Rights in Water 
and Irrigation Act 1914 
will be licensed 

End of 2009 Department of 
Water – South 
West Region 

Annual 
review 

Upper Collie monitoring 
plan will be developed 
 

Last quarter 
of 2008 

Department of 
Water – 
Allocation 
Planning 

Monitoring 
plan 

Stock and domestic 
abstractions from 
confined groundwater 
aquifers will be licensed 

End of 2009 Department of 
Water – South 
West Region 

Annual 
review 

Current operating 
strategies for the major 
reservoirs will be updated 
to specify environmental 
releases 

Last quarter 
of 2008 

Department of 
Water – 
Licensing 
Branch 

N/a 

11 Good water accounting 
and management will be 
implemented through 
licensing, measurement, 
monitoring and reporting 
to provide transparency 
and accountability for 
water use. 

Annual reports required 
to support major licensed 
abstractions will be 
reported to the 
department by the due 
date 

Annually Department of 
Water – South 
West Region 
and Head 
Office 

Annual 
review 

12 A monitoring regime will 
be designed and 
implemented by the 
department to address 
objectives prescribed in 
this plan. Proponent’s 
monitoring requirements 
will be amended to 
address plan targets. 

Upper Collie monitoring 
plan will be developed 

Last quarter 
of 2008 

Department of 
Water – 
Allocation 
Planning 

Monitoring 
plan 
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5.3 Reviewing the plan 

This plan will be developed into a statutory water management plan under the new 
water reform legislation by the end of 2011. This includes a formal review of the plan 
itself.  

The review will: 

• encompass new information gathered from further investigation and plan 
monitoring 

• assess the ability of the current policies, rules and management triggers to 
achieve the objectives set for the Upper Collie.  

Corrections for clerical mistakes, errors, inaccuracies, or omissions, or updating any 
outdated information may occur at any time. These will be publicly declared. 

To allow for legislative changes under the water reform, any significant changes that 
may affect this plan will be noted and the necessary changes made. 

The department may choose to amend the plan if it decides the plan’s objectives are 
no longer appropriate or are not being met.  
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Appendices 

Appendix A — Collie River Central subarea reference 
sheet 

Subarea description 
Catchment area 398 km2 
Proclamation Collie River Irrigation District 25 September 1931. 
Shire Shire of Collie, Dardanup and Donnybrook–Balingup. 
Land zoning Freehold, State forest 4, 15, 25 and 26, crown reserves and small 

portions of unallocated crown land. 
Contains the town site of Collie and the communities of Allanson and 
Mungalup. 

Land and water use Stock and domestic use. 
Commercial water use includes non intensive agriculture, small 
amount of horticulture, viticulture and aquaculture.  

Key issues High salt level of the Collie River and the Wellington Reservoir; 
managing private self supply abstraction in addition to abstraction 
from the reservoirs; unlicensed commercial use; water source 
protection. 

 
Hydrology/hydrography  
Clearing  32% 
Stream gauging stations Mungalup Tower gauging station 612002 (1969–present) operating. 

Central Collie gauging station 612035 (1953–present) operating.  
Hamilton River gauging station 612004 (1972–present) operating. 

Flow characteristics (1975–2003) 
 Non cumulative (subarea 

contribution only) 
Cumulative (total of all flow) 

Mean annual flow (GL/yr) 50.7 148.3 
Flow range (GL) 17.4–132.3 35.3–443.0 
Mean annual salinity  
(mg/L TDS) 

772 (Marginal) 820 (Marginal) 

Salinity range (mg/L TDS) 221–2646 444–2116 
 
Regulations and alterations to flow 
Major structures Wellington and Mungalup reservoirs. 
Releases and alterations Releases from the upstream Harris Reservoir influence flows through 

parts of the subarea.  
Major abstractions From the Wellington Reservoir for irrigation. 
Private farm dams (so far 
identified) 

27 on-stream storages with an estimated capacity of 0.4 GL.  
7 off-stream storages with an estimated capacity of 0.008 GL. 

 
Surface water resources and allocation GL/yr (as at  Nov 2007) 
Resource Allocation limit Estimated stock and 

domestic 
Available water 

Wellington Reservoir 85.1    0 Water available 
Mungalup Reservoir 0.5    0 No water available 
Collie River main 
stream 

1.0 > 0.1 Water available 

Total  86.6   
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Surface water sites of significance 
Ecological sites No significant ecological sites identified. 
Cultural sites Collie River itself and numerous sites along the river such as the 

Minninup pools. 
Social sites Collie River, Minninup pools, Wellington Reservoir. 
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Appendix B — Harris subarea reference sheet 

Subarea description 
Catchment area 328 km2 
Proclamation Collie River Irrigation District 25 September 1931. 
Shire Shire of Collie and Harvey. 
Land zoning Predominantly State forest and conservation reserve. 
Land and water use No commercial water use identified within the subarea besides take 

from the Harris Reservoir. 
Key issues Optimising use of the high quality water from the reservoir; managing 

and optimising reservoir releases. 
 
Hydrology/hydrography  
Clearing  8 km2 
Stream gauging stations Tallanalla gauging station (operated by the Water Corporation) is 

located below the reservoir (within the Lower Harris subarea) as a 
compliance point for environmental water provision releases made 
from the reservoir. 

Flow characteristics (1975–2003) 
Mean annual flow (GL/yr) 20.0 GL  
Flow range (GL) 1.4–67.3  
Mean annual salinity  
(mg/L TDS) 

203 (fresh)  

Salinity range (mg/L TDS) 110–763  
 
Regulations and alterations to flow 
Major structures Harris Dam 
Releases and alterations Ecological water requirement releases throughout the year conducted 

as part of the current operation strategy (requires review). 
Salinity mitigation releases over drier months.  

Major abstractions From the Harris Reservoir for public water. 
Private farm dams (so far 
identified) 

None identified. 

 
Surface water resources and allocation GL/yr (as at  Nov 2007) 
Resource Allocation limit Estimated stock and 

domestic 
Available water 

Harris Reservoir 
 

15.0 0 Fully allocated 

Harris River main 
stream 

0 0 N/A 

 
Surface water sites of significance 
Ecological sites No significant ecological sites identified. Note: Healthy ecological 

condition. 
Cultural sites Harris River itself and numerous sites along the river.  
Social sites No significant social sites identified. 
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Appendix C — Lower Harris subarea reference sheet 

Subarea description 
Catchment area 54 km2 
Proclamation Collie River Irrigation District 25 September 1931. 
Shire Shire of Collie.  
Land zoning Predominantly State forest 15 and a few freehold properties. 
Land and water use Stock and domestic use. 

Commercial use includes viticulture and aquaculture.  
Key issues Supply for stock and domestic use; licensing of currently unlicensed 

commercial use; maintaining fresh water flow contributions to 
downstream catchment, minimising regulation of local tributaries 
(Norm, Scar and Hanson Brook). 

 
Hydrology/hydrography  
Clearing  5 km2 (9%) 
Stream gauging stations Tallanalla gauging station S612017. 

Stubbs Farm S612036 (1952–77) not operating. 
Norms Rod Tributary S612029 (1983–87) not operating. 
Scar Road Creek S612028 (1983–87) not operating. 
Hanson Brook S612027 (1983–87) not operating. 

Flow characteristics (1975–2003) 
Mean annual flow (GL/yr) 7.5 (not including contributions from spills or releases from the Harris 

Reservoir). 
Flow range (GL) 3.2–18.4 
Mean annual salinity 
(mg/L TDS) 

759 (marginal) 

Salinity range (mg/L TDS) 371–1584  
 
Regulations and alterations to flow 
Major structures Harris Dam regulates down steam flows. 
Releases and alterations Releases throughout the year from the Harris Reservoir. 
Major abstractions - 
Private farm dams (so far 
identified) 

38 off-stream storages with an estimated combined capacity of ~ 0.05 
GL.  3 on-stream storages with an estimated combined capacity of 
0.02 GL. 

 
Surface water resources and allocation GL/yr (as at  Nov 2007) 
Resource Allocation limit Estimated stock and 

domestic 
Available water 

Harris River 1.2 > 0.1 Water available 
 
Surface water sites of significance 
Ecological sites No significant ecological sites identified.  
Cultural sites Harris River itself and numerous sites along the river.  
Social sites Recreational site below the Harris Dam.  
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Appendix D — Collie River East Branch subarea reference 
sheet 

Subarea description 
Catchment area 792 km2   
Proclamation Collie River Irrigation District 25 September 1931. 
Shire Shire of Collie.  
Land zoning Freehold and State forest. 
Land and water use Stock and domestic use – non intensive agriculture. 

No commercial water use. 
Key issues Poor water quality; salinity recovery through diversion; surface water 

and groundwater interaction; impacts on surface water baseflow from 
groundwater abstraction; reduced baseflow and induced recharge to 
groundwater. 

 
Hydrology/hydrography  
Clearing  32% 
Stream gauging stations Buckingham Mill gauging station (1999–present) 612038. 

Collie River East Diversion monitoring station (2005–present) 612050. 
Flow characteristics (1975–2003) 
Mean annual flow (GL/yr) 29.1 
Flow range (GL) 5.1–90.9 
Mean annual salinity  
(mg/L TDS) 

2379 (moderately saline) 

Salinity range (mg/L TDS) 783–9,244  
 
Regulations and alterations to flow 
Major structures Unregulated 
Releases and alterations Large amounts of mine dewater were discharged to the Collie River 

East Branch from the Chicken Creek Coal mine site until the mid-
1990s. 

Major abstractions Collie River East Branch at Buckingham for salinity recovery. 
Private farm dams (so far 
identified) 

48 off-stream storages with an estimated combined capacity of 0.01 
GL.  4 on-stream storages with an estimated combined capacity of 
0.07 GL. 

 
Surface water resources and allocation GL/yr (as at  Nov 2007) 
Resource Allocation limit Estimated stock and 

domestic 
Available water 

Collie River East 
Branch 

14.0 0.2 Water available 

 

Surface water sites of significance 
Ecological sites No significant ecological sites identified. Note: poor ecological 

condition due to salinity. 
Cultural sites Collie River itself and numerous sites along the river such as the 

Waugul pool. 
Social sites Duderling Pool, the Cabbage Trees. 
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Appendix E — Lower Collie River East subarea reference 
sheet 

Subarea description 
Catchment area 91 km2  
Proclamation Collie River Irrigation District 25 September 1931. 
Shire Shire of Collie and West Arthur. 
Land zoning State forest, freehold, reserves and small portions of unallocated 

crown land. 
Includes the small community of Buckingham. 

Land and water use Stock and domestic use – non-intensive agriculture. 
No commercial water use. 
Includes the sites of the Collie power stations, Bluewaters 1 and 2 
power stations, and areas of active coal mining (Ewington Mine).  

Key issues Poor water quality; salinity recovery through diversion; surface water 
and groundwater interaction; impacts on surface water from 
groundwater abstraction; reduced baseflow and induced recharge to 
groundwater; supplementation of impacted river pools; management 
of potential mine dewater releases into the river. 

 
Hydrology/hydrography  
Clearing  42% 
Stream gauging stations Coolangatta gauging station (1968–present) 612001. 
Flow characteristics (1975–2003) 
 Non cumulative (subarea 

contribution only) 
Cumulative (total of all flow) 

Mean annual flow (GL/yr) 9.4 42.2 
Flow range (GL) 3.8–22.2 6.6–135.8 
Mean annual salinity  
(mg/L TDS) 

1218 1782 

Salinity range (mg/L TDS) 558–2093 676–7576 
 
Regulations and alterations to flow 
Major structures Unregulated 
Releases and alterations Large amounts of mine dewater were discharged to the Collie River 

East Branch from the Chicken Creek Coal mine site until the mid-
1990s. River pools are supplemented with groundwater over the drier 
months. 

Major abstractions - 
Private farm dams (so far 
identified) 

2 off-stream storages with an estimated combined capacity of 0.001 
GL. 6 on-stream storages with an estimated combined capacity of 
0.03 GL. 

 
Surface water resources and allocation GL/yr (as at  Nov 2007) 
Resource Allocation limit Estimated stock and 

domestic 
Available water 

Lower Collie River 
East Branch 

1.0 > 0.1 Water available 

 

Surface water sites of significance 
Ecological sites No significant ecological sites identified. Note: poor ecological 

condition due to salinity. 
Cultural sites Collie River itself and numerous sites along the river. 
Social sites Buckingham Town and Buckingham Bridge pools. 
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Appendix F — Collie River South Branch subarea 
reference sheet 

Subarea description 
Catchment area 661 km2  
Proclamation Collie River Irrigation District 25 September 1931. 
Shire Shire of Collie, Boyup Brook and West Arthur. 
Land zoning State forest 4, 24, 26 & 29 , crown leases and reserves and freehold. 

Includes the communities of Cardiff and Collieburn and the Muja 
power station site. 
Northern half has been extensively mined for coal and now contains 
abandoned underground and open-cut mine voids including Lake 
Stockton and Lake Kepwari. Coal mining ceased in the mid-1990s. 

Land and water use Stock and domestic use – non-intensive agriculture. 
Commercial water use is for mine void rehabilitation. 

Key issues Groundwater recovery and interaction with surface water, acidification; 
pool supplementation and mine void rehabilitation (Lake Kepwari); 
commercial unlicensed use. Mine water discharge. 

 
Hydrology/hydrography  
Clearing  145 km2 (22%) 
Stream gauging stations South Branch gauging station 612034 (1952–present) 
Flow characteristics (1975–2003) 
Mean annual flow (GL/yr) 24.2 
Flow range (GL) 4.1–77.6 
Mean annual salinity 
(mg/L TDS) 

772 (marginal) 

Salinity range (mg/L TDS) 221–2640 
 
Regulations and alterations to flow 
Major structures Unregulated  
Releases/alterations Historically, large amounts of mine dewater were diverted to the Collie 

River South Branch. This ceased in the 1990s. 
River pools are supplemented with groundwater over the drier months. 
The South Branch has been modified to flow around the rehabilitating 
Lake Kepwari (Western 5B) coal mine void. 

Major abstractions Filling and rehabilitation of Western 5B – Lake Kepwari. 
Private farm dams (so far 
identified) 

48 off-stream storages with an estimated combined capacity of 0.01 
GL. 
4 on-stream storages with an estimated combined capacity of 0.07 
GL. 

 
Surface water resources and allocation GL/yr (as at  Nov 2007) 
Resource Allocation limit Estimated stock and 

domestic 
Available water 

Collie River South 
Branch 

5.0 0.1 Water available 

 
Surface water sites of significance 
Ecological sites No significant ecological sites identified.  
Cultural sites Collie River itself and numerous sites along the river.  
Social sites Cardiff Town Pool, Chinamans Pool. 
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 Appendix G — Bingham subarea reference sheet 

Subarea description 
Catchment area 515 km2  
Proclamation Collie River Irrigation District 25 September 1931. 
Shire Shire of Collie. 
Land zoning State forest 15 and 24, small number of freehold properties. 
Land and water use Stock and domestic use – non-intensive agriculture. 

No commercial water use. 
Silviculture. 
Three salinity recovery catchment sites (Dons, Ernies and 
Lemons). 

Key issues Preserving fresh quality water for the environment. 
 
Hydrology/hydrography  
Clearing  14% 
Stream gauging stations Palmer gauging station 612014 (1975–present) operating. 
Flow characteristics (1975–2003) 
Mean annual flow (GL/yr) 11.7 
Flow range (GL) 1.0–40.3 
Mean annual salinity 
(mg/L TDS) 

318 

Salinity range  
(mg/L TDS) 

132–1495 

 
Regulations and alterations to flow 
Major structures Unregulated  

 
Releases and alterations - 
Major abstractions - 
Private farm dams (so far 
identified) 

10 off-stream storages with an estimated combined capacity of 
0.01 GL. 
11 on-stream storages with an estimated combined capacity of 
0.02 GL. 

 
Surface water resources and allocation GL/yr (as at  Nov 2007) 
Resource Allocation limit Estimated stock and 

domestic 
Available water 

Bingham River 0 > 0.1 No water available 
 
Surface water sites of significance 
Ecological sites No significant ecological sites identified. Note: Good ecological 

condition. 
Cultural sites River itself. 
Social sites None identified. 
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Appendix H — Cardiff subarea reference sheet 

Subarea description 
Catchment area 153 km2 

Proclamation Collie groundwater area 17 June 1977. 
Shire Shire of Collie. 
Land zoning State forest, crown reserve, freehold and small portions of 

unallocated crown land. 
Includes Collie town site and the communities of Cardiff and 
Collieburn. 

Land and water use Stock and domestic users. 
Commercial uses include power station water supply and irrigation. 

Key issues Highly disturbed system; groundwater over-abstraction; groundwater 
recovery; groundwater acidification; surface and groundwater 
interaction; supplementation of groundwater-fed river pools over the 
drier months; rehabilitation of open-cut mine voids; recovery of 
underground mine voids; increased leakage between aquifers; 
aquaculture use of mine voids (Western 5H); use of mine voids 
(Western 5H) as an emergency water source for power generation.  

 
Resource Aquifers Type Net Recharge Connectivity 
Nakina Nakina  Unconfined 0 All aquifers 

subcrop beneath 
the Nakina aquifer 
at certain points. 

Muja Muja Confined 5.2 
Lower Collie 
Group 

Premier, 
Allanson, 
Ewington, 
Westralia 

Confined 6.6 

Stockton  Stockton Confined 0.6 

Induced leakage 
between all 
confined aquifers.  

 
Groundwater resources and availability (Nov 2007) 
Resource Annual 

allocation limit 
Estimated stock 
and domestic 

Available supply Status 

Nakina 0    0 No water available   
Muja 1.8 > 0.1 No water available  Over-allocated 
Lower Collie 
Group 

2.5 > 0.1 No water available Over-allocated 

Stockton  0    0 No water available  
 
Groundwater sites of significance 
Ecological sites No significant ecological sites identified. 
Cultural sites Many cultural sites of significance throughout the subarea. 
Social sites Groundwater-fed river pools along the south branch. Lake Kepwari, 

Stockton Lake. 
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Appendix I — Premier subarea reference sheet 

Subarea description 
Catchment Area 77 km2 

Proclamation Collie groundwater area 17 June 1977. 
Shire Shire of Collie. 
Land zoning State forest, freehold and small portions of unallocated crown land. 

Includes the community of Buckingham. 
Land and water use Stock and domestic users. 

Commercial uses include power station water supply. 
Mine dewatering – Muja, Premier and Ewington mine sites. 

Key issues Highly disturbed system; groundwater over-abstraction; groundwater 
acidification: supplementation of groundwater-fed river pools over 
the drier months; rehabilitation of mine voids; surface and 
groundwater interaction; increased leakage between aquifers; mine 
dewater management; storage and disposal of diverted East Branch 
water; managing and accounting for the cumulative impacts of 
abstractions/dewatering. 

 
Resource Aquifers Type Net recharge Connectivity 
Nakina Nakina  Unconfined 0 All aquifers 

subcrop beneath 
the Nakina aquifer 
at certain points. 

Muja Muja Confined 0.2 
Lower Collie 
Group 

Premier, 
Allanson, 
Ewington, 
Westralia 

Confined 4.5 

Stockton  Stockton Confined 0.1 

Induced leakage 
between all 
confined aquifers  

 
Groundwater resources and availability (Nov 2007) 
Resource Annual 

allocation limit 
Estimated stock 
and domestic 

Available supply Status 

Nakina 0    0 No water available   
Muja 0    0 No water available   
Lower Collie 
Group 

2.2 > 0.1 No water available Over-allocated 

Stockton  0    0 No water available  
 
Groundwater sites of significance 
Ecological sites No significant ecological sites identified. 
Cultural sites Many cultural sites of significance throughout the subarea including 

Boronia and Snake Gully. 
Social sites Groundwater-fed river pools along the East Branch. 
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Appendix J — Groundwater balance of the Collie Coal 
Basin as assessed in 1999 (derived from the 
groundwater model) 
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Appendix K — Classification of salinity  

From stream salinity status and trends in south-west Western Australia 

Salinity type Range (mg/L TDS) 

Fresh < 500 

Marginal      501–1000 

Brackish    1001–2000 

Moderately saline    2001–5000 

Saline    5001–10 000 

Highly saline 10 001–35 000 

Brine > 35 000 
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Appendix L — Volumes of water 

When measuring volumes of water, the units change according to how much water 
we are talking about. For instance: 

• a large cool drink bottle would be measured in litres 

• a year’s water supply for a household in kilolitres 

• a weekly town water supply in megalitres 

• a large dam in gigalitres. 

 

This is how it works: 

 

Litre (L)  one litre    1 

Kilolitre (kL)  one thousand litres   1000 

   one cubic metre (m3) 

 

Megalitre (ML) one million litres   1,000,000 

   one thousand kilolitres 

   one thousand cubic metres 

 

Gigalitre (GL) one billion litres   1,000,000,000 

   one million kilolitres 

   one million cubic metres 

one thousand megalitres 
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Glossary 

Abstraction  The permanent or temporary withdrawal of water from any source of 
supply, so that it is no longer part of the resources of the locality.  

Allocation limit   The amount of water set aside for annual licensed use.  

Aquifer 

 

A geological formation or group of formations capable of receiving, 
storing and transmitting significant quantities of water. Usually 
described by whether they consist of sedimentary deposits (sand and 
gravel) or fractured rock. Aquifer types include unconfined, confined 
and artesian. 

Artesian aquifer A confined aquifer in which the hydraulic pressure will cause water to 
rise in a bore above the land surface. If the pressure is insufficient to 
cause the well to flow at the surface, it is called a subartesian aquifer. 

Baseflow  The component of streamflow supplied by groundwater discharge.  

Confined aquifer An aquifer lying between confining layers of low permeability strata 
(such as clay, coal or rock) so that the water in the aquifer cannot 
easily flow vertically.  

Consumptive use  The use of water for private benefit consumptive purposes including 
irrigation, industry, urban and stock and domestic use. 

Dewatering 

 

Removing underground water to facilitate construction or other activity. 
It is often used as a safety measure in mining below the watertable or 
as a preliminary step to development in an area. 

Drawdown The lowering of a watertable resulting from the removal of water from 
an aquifer or reduction in hydraulic pressure. 

Ecologically 
sustainable yield   

The amount of water that can be abstracted/extracted over time from a 
water resource while maintaining the ecological values (including 
assets, functions and processes).  

Ecological values   The natural ecological processes occurring within water-dependent 
ecosystems and the biodiversity of these systems. 

Ecological water 
requirement  

The water regime needed to maintain the ecological values (including 
assets, functions and processes) of water-dependent ecosystems at a 
low level of risk. 

Environment   Living things, their physical, biological and social surroundings, and 
interactions between all of these. 

Environmental 
water provision 

The water regimes that are provided as a result of the water allocation 
decision-making process taking into account ecological, social, cultural 
and economic impacts. They may meet in part or in full the ecological 
water requirements. 
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Gigalitre  (GL). A volumetric measure equal to one million kilolitres or one billion 
litres. 

Groundwater  Water which occupies the pores and crevices of rock or soil beneath 
the land surface.  

Groundwater area The boundaries that are proclaimed under the Rights in Water and 
Irrigation Act 1914 (WA) and used for water allocation planning and 
management.  

Groundwater-
dependent 
ecosystem  

An ecosystem that is dependent on groundwater for its existence and 
health. 

Groundwater 
recharge  

The rate at which infiltration water reaches the watertable.  

Groundwater 
subarea 

Areas defined by the Department of Water within a groundwater area, 
used for water allocation planning and management.  

Fit-for-purpose  Water use is matched to an appropriate quality. 

Kilolitre  (kL). A unit of volume in the metric system, equal to 1000 litres. 
Weighs approximately one tonne.  

Licence  A quantity of water specified on a formal permit which entitles the 
licence holder to ‘take’ water from a watercourse, wetland or 
underground source, in accordance with the Rights in Water and 
Irrigation Act 1914. 

Off-stream 
storage  

Storages (such as farm dams, turkey’s nest dams) that are not on 
defined waterways or watercourses and primarily store water either 
extracted from rivers or aquifers, or from flood water emanating from 
rivers or from local catchment runoff. 

Over-allocated Sum of water access entitlements is more than 100 per cent of 
sustainable yield. 

Reliability  The frequency with which water allocated under a water access 
entitlement is able to be supplied in full. Referred to in some states as 
‘high security’ and ‘general security’.  

Self-supply Water diverted from a source by a private individual, company or public 
body for their own individual requirements.  

Salinity  

 

The measure of total soluble salt or mineral constituents in water. 
Water resources are classified based on salinity in terms of total 
dissolved salts (TDS) or total soluble salts (TSS). Measurements are 
usually in milligrams per litre (mg/L) or parts per thousand (ppt). 

Social value A particular in situ quality, attribute or use that is important for public 
benefit, welfare, state or health (physical and spiritual). 
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Social water 
requirement  

Elements of the water regime that are needed to maintain social and 
cultural values.  

Subarea A subdivision within a surface or groundwater area, defined for the 
purpose of managing the allocation of groundwater resources. 
Subareas are not proclaimed and can therefore be changed internally 
without being gazetted. 

Surface water 
management area 

Areas defined by the Department of Water, used for water allocation 
planning and management, which are generally hydrologic basins or 
parts of basins.  

Transferable 
(tradable) water 
entitlement 

The ability to transfer or trade a water entitlement, or a part thereof, to 
another person within a common water resource. 

Twin-track 
approach 

Meeting demand through equal consideration of new water resource 
developments and water efficiency measures. 

Unconfined 
aquifer  

The aquifer nearest the surface, having no overlying confining layer. 
The upper surface of the groundwater within the aquifer is called the 
watertable. An aquifer containing water with no upper non-porous 
material to limit its volume or to exert pressure. See Aquifer. 

Water-dependent 
ecosystems  

Those parts of the environment, the species composition and natural 
ecological processes of which are determined by the permanent or 
temporary presence of water resources, including flowing or standing 
water and water within groundwater aquifers. 
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