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ABSTRACT 
In Queensland, a number of groundwater management areas have been established to 
manage and protect groundwater.  Two case studies detail how water resource management 
strategies in declared groundwater management areas are being utilised by the Queensland 
Government to reduce the risk of seawater intrusion. The Pioneer Valley and the Lower 
Burdekin areas have large scale coastal alluvial aquifers heavily accessed for irrigation and 
domestic supplies while also being susceptible to seawater intrusion.  Both areas have long 
histories of groundwater use and associated management issues. This paper describes the 
outcomes of decades of data collection and computer modelling that underpin current 
management strategies aimed at alleviating the threat of seawater intrusion to the Pioneer 
Valley and Lower Burdekin areas. The management regimes established in these agricultural 
regions stand as national best-practice benchmarks in the provision of management 
structures to protect fresh coastal groundwater. 

Pioneer Valley 
The Pioneer Valley area covers some 2400 km2. Groundwater provides most of the dry-
season base flow to rivers, and thereby contributes significantly to the social, environmental 
and economic conditions of the region. The catchment’s alluvial aquifers are the principal 
source of groundwater and occupy the valley floors and coastal floodplain, while fractured 
rocks underlie the alluvial aquifers and occupy the adjacent elevated areas. The alluvial 
aquifers comprise unconsolidated to semi-consolidated clays, sands, gravels, coastal marine 
and sand dune deposits, up to 40 m thick.  The alluvial deposits are structurally complex, 
with channel sands and gravels not being laterally continuous and occurring at a number of 
levels throughout the alluvial section. The rapid lateral and vertical changes in sediment type 
mean that the hydraulic properties and bore pumping rates display considerable spatial 
variability. The distribution of high-yielding bores tends to mimic the alignment of paleo-
channels created by ancient orientations of the Pioneer River.  
 
There is a long history of groundwater development in the Pioneer Valley. In 1882, there 
were 11 production bores in the Mackay area. By 1935, four sugar mills, Mackay Township 
and irrigated sugar cane farms were using groundwater. A drought at this time coincided 
with the first reports of seawater intrusion into an area near Mackay. The Queensland 
government responded by drilling 191 test bores.  Following further reports of seawater 
intrusion in 1947, the government gazetted the Pioneer Valley and required production bores 
to be licensed.  In 1975, the location of the seawater intrusion front was first mapped by 
Bedford (1978). Metering of some production bores in the Pioneer Valley was first 
introduced in 1997, and since 2011, all production bores are metered. 
 
Groundwater is managed via a Water Resource Plan and a Resource Operations Plan. These 
plans provide a legislative framework for sustainable allocation of water for all uses, 
including groundwater-dependent ecosystems, and set provisions for the management of 
surface water and groundwater. 
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The 2009 amendment of the Water Resource (Pioneer Valley) Plan 2002 paved the way for 
water trading in the Pioneer Valley. The original intention of the water trading was to 
encourage the optimal use of available water allocations, while providing trading rules and 
incentives to enhance the long-term sustainability of the resource. In 2015, 469 tradable 
groundwater allocations were established to provide security of water entitlements and allow 
the trading of groundwater entitlements to meet additional water demands. Water allocation 
change rules provide for the temporary and permanent movement of groundwater 
allocations. 
 
Groundwater sharing rules set an Announced Allocation (AA) at the start of each water year. 
An AA is a percentage of the volumetric limit stated on a groundwater entitlement that can 
be taken for the water year and correlates directly to groundwater levels (storage) of an 
aquifer. To address further seawater intrusion, coastal entitlements are subject to seawater 
intrusion adjustment rules. These rules allow for the adjustment of an AA in response to 
increasing salinity levels at relevant assessment sites. 
 
A 1500 µS/cm seawater intrusion front (SWI) has been determined for the coastal aquifers 
and used for groundwater management decisions. The front is represented spatially by a 
mapped line that indicates the minimum extent of the seawater incursion interface. 
Movements in the seawater intrusion front are determined by comparing groundwater 
salinities to the mapping of seawater intrusion undertaken in 2004 using an extensive 
monitoring network.   

Lower Burdekin 
Water use in the Lower Burdekin is predominantly focussed on the irrigation of sugarcane. 
Groundwater is the source of potable water to three towns – Ayr, Home Hill and Brandon.  
Irrigation water is sourced from a combination of groundwater extraction from unconfined 
aquifers, direct pumping from natural watercourses, and the distribution of open water 
through a network of distribution channels. 
 
The Lower Burdekin aquifers comprise sedimentary deposits in excess of 100 metres thick 
in places, overlying predominantly granitic basement. The nature of sedimentation is very 
complex with sediments comprising a mixture of interbedded gravel, sand, silt, mud and 
clay.  The sediments are rarely continuous laterally, with layers pinching out and grading 
with distance. Due to the complexity of sediment distribution, it is a great challenge for 
resource managers to understand how freshwater and seawater move through such a 
heterogeneous aquifer system. 
 
The Burdekin Haughton Water Supply Scheme supplies irrigation water via channels to a 
large part of the Lower Burdekin. As is the case in many irrigation schemes, the additional 
water applied to crops has resulted in rising groundwater tables that require management to 
prevent degradation of high value agricultural land, and in some areas salinization. However, 
this issue creates a conundrum in near coastal areas where freshwater levels need to be 
maintained to minimise the risk of seawater intrusion. 
 
Groundwater in the Lower Burdekin is managed using sources of information, including 
groundwater levels. For example, when the water table is above a set threshold, groundwater 
can be pumped with few limitations, similar to a flood harvesting scheme in a surface water 
context.  However, when the water table is below the threshold, volumetric limits apply.  
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During this time, groundwater can be temporarily traded within management units, with the 
trading rules focusing on shifting the take of water inland. 
 
To facilitate the management of groundwater to target water levels, continuous water level 
data loggers with telemetry have been strategically installed on nineteen monitoring bores 
within the area. These data sets, along with manually monitored water level and electrical 
conductivity data, are freely accessible on the web.  Stakeholders are encouraged to actively 
manage their water entitlements by accessing the data online for both farm planning and 
resource management purposes. In areas at significant risk of seawater intrusion, 
stakeholders may be required to develop a seawater intrusion plan potentially involving 
increased monitoring. This serves to not only protect the resource but to educate stakeholders 
on the risk of seawater intrusion.  
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