
 

 

Groundwater and 

Surface Water 

Connectivity in 

Tasmania 
 

Discussion paper - A Draft Framework for 

Integrated  Management of Groundwater 

and Surface Water in Tasmania 

 

 
 

 

 

 

 

 

Department of Primary Industries,  

Parks, Water and Environment. 



 

 
 

  



 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

Draft discussion paper 

A Framework for Integrated 

Management of Groundwater and 

Surface Water in Tasmania 
 

 
 

 

 

Groundwater Section 

Water and Marine Resources 

Department of Primary Industries, Parks, Water and Environment 

 

 

                     

Discussion paper - A Draft 

Framework for Integrated  

Management of Groundwater and 

Surface Water in Tasmania 



 

 
 

 

Copyright Notice 

Material contained in the report provided is subject to Australian copyright law. Other than in 

accordance with the Copyright Act 1968 of the Commonwealth Parliament, no part of this report may, 

in any form or by any means, be reproduced, transmitted or used. This report cannot be redistributed 

for any commercial purpose whatsoever, or distributed to a third party for such purpose, without prior 

written permission being sought from the Department of Primary Industries, Parks, Water and 

Environment (DPIPWE), on behalf of the Crown in Right of the State of Tasmania. 

 

Disclaimer 

Whilst DPIPWE has made every attempt to ensure the accuracy and reliability of the information and 

data provided, it is the responsibility of the data user to make their own decisions about the accuracy, 

currency, reliability and correctness of information provided. The Department of Primary Industries 

Parks, Water and Environment, its employees and agents, and the Crown in the Right of the State of 

Tasmania do not accept any liability for any damage caused by, or economic loss arising from, reliance 

on this information. 

 

Preferred Citation 

Houshold, I. 2011. Discussion paper - A Draft Framework for Integrated Management of Groundwater 

and Surface Water in Tasmania. Water Management Branch,  Hobart. 

 

Cover photo: “Devil Spring”: a highly active mound spring discharging CO2 from the Black River 

Dolomite aquifer near Irishtown. 

  



 
 

3 
 

Discussion paper - A Draft Framework for Integrated Management 
of Groundwater and Surface Water in Tasmania 

Executive summary 

Introduction 

Being a mountainous island with moderate to high rainfall, baseflow in most of Tasmania’s 

major catchments provides a significant proportion of annual yield (potentially up to 50% in 

some areas).  A smaller,  but nonetheless important  group of rivers lose a proportion of their 

flow, recharging groundwater systems. These are mainly found at the margins of alluvial 

basins and karst systems.  

National and international research over the last two decades highlights the importance of 

understanding these interactions to most efficiently manage the entire water resource. 

A key challenge facing Tasmania’s water managers is therefore to support and progress 

conjunctive management of groundwater and surface water resources. However, there is 

currently a mis-match between how we regulate and manage surface water and 

groundwater, in a legislative, water policy, planning and management sense.   

The major risk is that while surface water allocation and use is regulated across the State, 

groundwater extraction may continue to grow in a largely uncontrolled way.  Groundwater 

development can be expected to accelerate in some areas as new surface water allocations 

become scarcer and as the costs of purchase of surface water allocations and of 

infrastructure, such as dams, escalate.  

Increasing groundwater use could potentially affect both short-term and long-term river flows 

which are controlled by groundwater discharge through baseflow, with consequent effects on 

aquatic ecosystems (including groundwater-dependent ecosystems) and on the security and 

reliability of existing surface water entitlements. These effects are most likely in baseflow 

dominated periods of the summer direct take season.   

As the majority of Tasmania’s catchments are already fully allocated at high levels of surety 

during the summer direct take period, any further unregulated use of connected groundwater 

will impose extra stress on existing allocations and the environment.  

One such effect is a decreasing capacity for surface streams to provide allocations. Another 

would be the imposition of cease-to-takes on surface waters earlier than otherwise. There is 

also anecdotal evidence of pumping interference between groundwater users in areas mainly 

dependent on groundwater for commercial use (e.g. Mella-Broadmeadows). 
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In areas where rivers lose water to aquifers, upstream diversions may affect downstream 

groundwater users (in karst and alluvial basins). Transfer losses to groundwater from 

regulated rivers also challenge the efficiency of water delivery networks in losing systems. 

Risks to water security and the environment from current and future potential demand on 

conjunctive resources have recently been assessed (Sheldon 2011), indicating significant risk 

of over allocation or double allocation in three major landscape contexts: 

 Tasmania’s highest value agricultural systems, on basalt plateaus across the north of 

the state (e.g. Sassafras-Wesley Vale, Sheffield-Barrington, Natone, Scottsdale); 

 Karst systems in northern Tasmania used for diary production (Duck, Montagu, 

Welcome catchments, Meander basin); 

 Areas of coastal sands in the north of the state (Woolnorth, Waterhouse, Cape 

Portland). 

Tasmania’s major Tertiary basins have also been assessed at moderate-high risk, including the 

Longford, Coal and Scottsdale basins (and small basins within the Clyde and Jordan valleys). 

 

Objectives for a conjunctive management system 

The importance of understanding and managing the interactions between surface and 

groundwater systems, especially in highly connected regions such as Tasmania,  is reflected in 

strategies developed under the National  Water Initiative (NWI). 

A key objective of the NWI relates to the importance of conjunctive management: 

“x) recognition of the connectivity between surface and groundwater resources and connected 

systems managed as a single resource.”  

The National Water Commission (NWC), in their ‘Groundwater position statement’, have also 

adopted a policy position that:  

“Groundwater and surface water planning and management should be integrated, to recognise 

their connectivity, with best available science to underpin the setting of environmentally 

sustainable levels of extraction.”  

This has been reiterated in the NWC’s 2011 review and assessment of the NWI: 

“The NWI highlighted the importance of sustainably managing the whole water resource, 

including groundwater. Quantifying surface and groundwater connectivity and aligning their 

management is unfinished business in most jurisdictions. Unless otherwise established, it should 

be assumed that all surface and groundwater systems are connected.” 

Given the high level of connectivity in Tasmania, these objectives require implementation 

here. It will be necessary to modify current legislation, policy, planning and management 

functions to support these requirements.  
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Desired outcomes  

Implementation of integrated water management principles will not be simple.  Scientific 

understanding of connectivity processes in Tasmania is not well advanced, and there is a poor 

understanding of the need to develop appropriate management arrangements in the general 

community. 

Development of a risk-based, adaptive management system for conjunctive resources will 

allow us to progress in the absence of a complete understanding of groundwater and surface 

water sources and their interactions. 

The most important outcomes resulting from implementation of this approach include: 

 Minimising risks for domestic,  stock and commercial water users, whilst maintaining 

ecological processes in streams, lakes, wetlands and aquifers.  

 An appropriate balance between the social, economic and environmental value of 

systems dependent on both groundwater and surface water sources. 

 

Current status and opportunities in Tasmania 

As Tasmania has not yet implemented advanced groundwater management systems 

implementation of conjunctive water management may be simpler than in other states, 

where groundwater and surface water management systems have been developed in 

isolation from one another over a long period. There is an opportunity to build on an already 

well established surface water administration and management structure, with reduced need 

to amalgamate two separate systems. 

The current status of key processes supporting conjunctive management in Tasmania, and 

opportunities for improvement are summarised below: 

Legislation and policy review 

 Overall, provisions of the Water Management Act 1999 are sufficient to adequately 

manage conjunctive resources; 

 Review of the Act is required in certain areas. Guidance is provided by  Knox (2010); 

 The current version of the draft Water Allocation Policy is primarily focussed on 

surface water management. Certain principles require revision to enable a fully 

conjunctive approach to allocation. 

Identification of key management issues and risks 

 Currently, planning, assessment and management of conjunctive resources are not 

guided by a formalised risk assessment process. This may be achieved through: 
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o development of a formal register of management issues; 

o formal identification of risks to conjunctive resources and associated social, 

economic and environmental values; 

o risk assessment and issues register to be developed at the state, region, 

catchment and sub-catchment scales. 

 A draft statewide assessment of risk to sustainable yields for surface and groundwater 

development, and risk of double allocation of conjunctive resources, has been recently 

completed at the region, catchment, groundwater flow system and catchment/sub-

catchment scale (Sheldon 2011). This should form an important input to a formal risk-

based assessment of water planning and management priorities, and a basis on which 

to develop an assessment of social, economic and environmental values of water. 

Technical assessment, monitoring, knowledge management 

 Groundwater prospectivity and flow systems maps are available at the state scale, 

however these are largely based on specialist interpretation rather than field data. 

Regional flow systems maps (developed under the NAP salinity program)  are more 

detailed, but again have been developed as conceptual rather than numerical models; 

 Whilst most surface water catchments are well monitored and modelled, with 

allocation systems supported by the FDAT tool, associated groundwater catchments 

are generally modelled at the conceptual level. Few fully numerical models exist, 

generally based on reconnaissance data. Whilst exchange between groundwater and 

surface water is often incorporated in models, these are often at the ‘best guess’ level 

rather than measured data. No fully conjunctive models are yet available for 

Tasmanian catchments; 

 Whilst most of the state’s surface catchments are now gauged and monitored for 

conductivity and turbidity, the groundwater level monitoring network remains 

rudimentary; 

 The recently developed Groundwater Information Management System provides an 

excellent data management platform and public interface for groundwater 

information. This is currently being improved and formally linked with the National 

Groundwater Information System. Similarly, a national project to ensure uniform 

standards of water licensing and allocation has commenced, linking Tasmanian and 

national databases. However, ideally a fully integrated system to store and manage 

both surface and groundwater data is required.  It may be possible to integrate water 

resource, use and allocation information into a single system incorporating the current 

WIMS, WIST and GWIMS; 

 Most surface catchments have been assessed for sustainable yields. However a 

conjunctive assessment system will require development of whole-of-catchment 

water budgets, and assessment of sustainable yields for linked groundwater and 

surface systems; 
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 Currently the water pages on the DPIPWE web-site do not address conjunctive water 

management issues. A strategy to communicate issues and management would assist 

with public education and compliance. 

Planning surveys and development of user provisions 

 Water management plans are moving towards a conjunctive approach. Whilst recent 

plans provide prescriptions for both groundwater and surface water allocation, a fully 

conjunctive approach has not yet been realised. The following aspects may be 

incorporated as plans are developed and reviewed: 

o establishment and mapping of conjunctive Water Management Units; 

o delineation of surface and groundwater sources;  

o whole-of-catchment water balances; 

o conjunctive sustainable yield assessment; 

o assessment and management of lag times; and  

o zoning of groundwater and surface water extraction points . 

 Processes to identify users and user groups are reasonably well established, however a 

major deficiency for conjunctive water management is a comprehensive survey of 

water use (particularly groundwater use) for key at-risk catchments. This will provide 

accurate information to underpin assessment of risks to sustainable yields; 

 Environmental, social and economic impacts are not currently formally assessed as 

part of water management planning; 

 Formal cost-benefit analysis is generally not yet incorporated in management planning 

or background research. These aid in transparent decision-making; 

 Provisions for groundwater and groundwater-surface water trading are not yet well 

advanced. 

Implementation 

 Implementation of water management plans is currently undertaken by:  

o water management officers who provide administrative support for licensing 

and allocation of water, issuing and monitoring of dam and well-works permits 

(following assessment by ACDC, dam safety and groundwater specialists); 

o water assessment officers who provide environmental information and 

technical advice; and  

o regional water management staff who deliver on-ground advice and 

compliance. These systems, whilst currently focussed on surface water 

management, also have the capacity to deliver outcomes for groundwater 

management and conjunctive management.  

Opportunities exist to appropriately integrate groundwater assessment, 

management and compliance activities within these business units; 
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 Currently a major project is underway to review and better incorporate compliance 

activities within DPIPWE processes, and develop national standards. 

Resourcing 

 Full cost recovery for water management activities is a key objective of the NWI, 

however this does not currently occur in Tasmania. Opportunities to properly account 

for assessment, management and compliance activities should be used to underpin a 

cost recovery system compliant with NWI objectives. 

 

Review, evaluation and iteration of plans 

 

 Currently, each business unit within the Water Resources Division reviews and 

evaluates its processes through a hierarchical system of business planning, ranging 

from corporate plans to individual performance reviews. Results of these reviews are 

incorporated into future business plans; 

 At the water planning level, development of systems to support the iterative review of 

plan provisions and approaches to implementation are critical, if an adaptive approach 

is to succeed. Opportunities should be sought to develop: 

o An evaluation framework constructed around the water balances of both 

surface and underground systems and their linkages; 

o Firm natural resource management objectives, supported by a hierarchy of 

targets, indicators and monitoring protocols each related to achievement of 

objectives; 

o Development of monitoring and evaluation systems prior to implementation of 

plans; and 

o Monitoring assessed against measurable baseline conditions; 

o Water management systems nested within overarching catchment 

management plans. 

 

A program for adaptive management of conjunctive water in Tasmania  

Given the lack of information describing the character and behaviour of linked streams and 

aquifers in Tasmania, and uncertainties in the availability of future water resources, 

introduction of groundwater and conjunctive water management will require an adaptive 

process informed by analysis of risk to social, economic and environmental values of water.  

 

Typically, once a statewide risk assessment has prioritised regions, water management units 

or catchments/sub-catchments) for attention,  planning proceeds with the best available 

information underpinning agreed prescriptions. It is important that an agreed minimum level 

of technical input is established (to support both water resource assessment and user 
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provisions), along with appropriate data quality assurance and control systems. Effective 

monitoring of the social, economic and environmental outcomes of these measures is critical, 

with results then used to iteratively improve the provisions of future plans.  

 

A suitable model for an adaptive management system for conjunctive water has been 

developed by a team from the International Association of Hydrogeologists (REM 2004). It is 

suggested that this approach (or similar) is generally suitable in the Tasmanian context (Fig. 

1). 

 

An adaptive management system suitable for Tasmania should incorporate the feed-back 

loops incorporated in Fig 1, but reflect state needs. Based on this model, a checklist of 

activities to support conjunctive water management is presented in Fig.2. Which of these 

components are chosen (and in what combination or sequence) will be determined by the 

relative needs and risks associated with further development in the planning area. 
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Fig 1. Decision framework for conjunctive water resource management (from REM 2004).  
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Fig. 2. Components of an adaptive water management system for Tasmania. Components are listed in the best 

general sequence for  application. However, as linkages between key components and priorities are likely to be 

different for each Water Management Unit, this is presented as a checklist rather than a flowchart, to provide 

flexibility where necessary.  

AN ADAPTIVE FRAMEWORK FOR CONJUNCTIVE WATER MANAGEMENT IN TASMANIA 

 Assessment and review of current legislative and policy frameworks; 

 Identification of key management issues and risks; 

 Initial technical assessment:  

o Establishment of information management systems; 

o Reconnaissance field investigations, measurement, classification and mapping; of surface and groundwater 
resources; 

o Establishment of monitoring systems (including metering of extractions); 

o Establishment of stream and aquifer robustness; 

o Establishment of gaining and losing behaviour of streams and linked aquifers; 

o Assessment of stream (wetland)/aquifer connections; 

o Timing of groundwater and surface water fluxes; 

o Establishment of whole of catchment water balances (recharge - dispersed, linear and point; runoff; 
groundwater and surface water flux; connectivity; baseflow generation; and subsurface losses to sea or 
neighbouring catchments); 

o Initial development of groundwater, surface water and conjunctive water models;  

o Establishment of sustainable yields for the conjunctive resource; and 

o Formal risk assessment to prioritise introduction of groundwater and conjunctive water management in key 
catchments/Water Management Units. 

 Water use surveys: 

o Identification of users (consumptive, non-consumptive and environment); 

o Quantification of current use; 

o Development and assessment of future use scenarios (in the light of climate change scenarios and demand for 
groundwater and surface water); 

 Environmental, social and economic impact assessment; 

 Cost-benefit analysis; 

 Development of conjunctive water management plans for Water Management Units: 

o Delineation of conjunctive Water Management Units; 

o Definition of individual groundwater and surface water sources; 

o Delineation of water allocation zones within units (or, where multiple WMU’s are linked to a single aquifer, rules 
for assessment of the connected source  ; 

o Statement of adaptive management process for each WMU; 

 Development of user provisions: 

o Development of rules supporting licensing and allocation of water; 

o Where multiple WMU’s connect to a single aquifer or groundwater source, development of rules to equitably 
divide that source between users in adjacent WMU’s; 

o Development of water trading provisions; 

 Implementation: 

o Appropriate timescale for introduction of key attributes of Water Management Plans; 

o Compliance and enforcement provisions; 

o Resourcing provisions. 

 Evaluation of the appropriateness and success of plans; 

 Iteration of the process (feed-back to the key components listed above, re-assessment, further development and 
modification where necessary.  
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Principles to prioritise introduction of conjunctive water management in Tasmania 

In order to ensure the fair, orderly and sustainable allocation of the State’s connected water 

resources, the following broad principles may be used to prioritise the introduction of 

conjunctive water management over the coming decade: 

 Adopt the precautionary position that, unless otherwise established, it should be 
assumed that all surface and groundwater systems are connected and that the 
eventual impact of groundwater pumping on surface water flow may be as high as 
100%; 

 As a consequence, in catchments where little groundwater loss occurs, the allocation 
limits set for surface water would also be the overall catchment allocation limit for 
both resources. In catchments with high loss (or gain) further work will be necessary 
to assess sustainable yields; 

 Water management plans or supporting documents should include a whole of 
catchment water budget, even if all the components of the budget have not been 
quantified accurately;  

 The Water and Marine Resources Division does not currently have the capacity to 
licence all significant groundwater use across the State.  It can only be done on an area 
by area basis, starting with catchments most at risk from effects of unregulated 
groundwater extraction. A statewide risk assessment of the effects of water affecting 
activities on connectivity processes is a critical first step to prioritise the introduction 
of conjunctive water management plans. Regionalisation of areas with similar 
connectivity characteristics is the first stage in this process; 

 Each catchment (or Water Management Unit) should be appropriately zoned to: 

o delineate individual groundwater and surface water sources; and 
o delineate zones for application of conjunctive extraction rules, based on the 

transmissivity of aquifers and distance to surface streams and waterbodies. 
These zones will also support assessment of well-works permits. 

 Catchment (or Water Management Unit) – scale risk assessment, based on 
appropriate indicators, should be used to initially assess the sustainable yield  of each 
water source and the combined resource: 

o Surface water allocations should continue to be based on assessment of the 
proportion of water available at various notional reliabilities for each surety 
level; 

o For ‘closed’ catchments (i.e. little or no groundwater transfer or leakage), rules 
should be initially developed reflecting whole–of–catchment water balances to 
allow sharing of groundwater resources based on these ratios; 

o For ‘open’ catchments, a higher proportion of groundwater may be available 
(as long as effects on neighbouring catchments and marine ecosystems are 
acceptable); 

o The baseflow index should be used as a preliminary measure of the degree of 
connectivity between the groundwater and surface water and the contribution 
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of groundwater to river flows. This may be used to help apportion shares 
between groundwater and surface water sources; 

o The ratio of groundwater extraction vs diffuse recharge, as a measure of the 
level of groundwater development and the risks of impacts on surface water; 

o Assessment of lag times between recharge and discharge of groundwater, 
based initially on known properties of aquifers, supported by groundwater 
dating surveys. 

More formal modelling of connected systems should follow, allowing better 
quantification of the potential for double allocation and double accounting of 
groundwater and surface water. 

 In higher risk catchments, or where surface water allocation is approaching allocation 
limits, a moratorium should be placed on further surface water allocations and 
groundwater development at the start of the planning process.  This is to limit further 
water use until catchment limits and existing water use have been established. 

 In lower risk catchments Initial ‘safe yields’ of groundwater will be based on a 
precautionary proportion of diffuse and/or point recharge,  appropriate to the nature 
of the risk. The amount of potential ‘double accounting’ between identified sources 
should be assessed through simple models; 

 Where both surface and groundwater sources are approaching full allocation, the 
Department should initiate processes to support water trading between sources as 
appropriate. A precautionary approach will be necessary when assessing applications 
to trade between groundwater and surface water sources; 

 As a minimum, for each water management plan an assessment of groundwater use 
may be made through a desktop assessment of known bores and their designated use. 
As resources become available or risks increase, formal use surveys will be conducted 
amongst commercial users in the first instance. 

 An adaptive management approach will be taken for connected water management 
due to the limits of current quantitative information available to set allocation limits.  
Indicators such as groundwater levels, combined with surface stream flows, will be 
used to determine management actions.  

Implementation of these principles should be undertaken in a way that provides sufficient 

flexibility to allow continuous improvement of our capacity to respond to demand for water 

allocation and use, whilst ensuring appropriate security of property rights associated with 

water. This balance must provide certainty for users who require assured, long-term access to 

water, whilst allowing for changes in water supply given current climate change predictions. 
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Introduction 

This draft policy framework discusses issues related to management of connected 

groundwater and surface water resources in Tasmania and provides options to improve 

management of the combined resource.  

It is divided into two parts. Part 1 outlines current knowledge of connected water in 

Tasmania, and current management approaches. It: 

 describes fundamentals of groundwater and surface water interaction in Tasmania; 

 describes issues and associated risks associated with integrated water management; 

 reviews current legislation, policy, planning and management arrangements; and 

 describes challenges for integrated water management in Tasmania. 

Part 2 provides a range of options for conjunctive water management and provides 

recommendations for a basic framework that can be implemented now and improved over 

time. It contains:  

 policy principles; 

 guidelines for application of policy; and  

 options for implementation.  

These provide a basis for the introduction of formal groundwater management in Tasmania, 

in the context of a conjunctive approach to management of surface and groundwater 

resources.   
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PART 1.  CURRENT APPROACHES TO GROUNDWATER AND SURFACE WATER 

MANAGEMENT 

1.1. How are groundwater and surface water connected? 

Water management in Tasmania has traditionally focused on surface catchments, reflecting 

greater historical demand. However, as many surface catchments are fully allocated, or 

approaching full allocation at high levels of surety during the summer (or direct take) period, 

it is likely that demand for groundwater resources will increase significantly in the future. This 

will increase stress on highly connected groundwater-surface water systems typical of 

Tasmania’s catchments. Understanding the nature of these connections is fundamental to 

managing competing demands on all water sources. 

1.1.1. What is groundwater, and how is it connected to surface water? 

Part 1 of the Water Management Act 1999 (the Act) defines groundwater as:  

“water occurring naturally below ground level; or water pumped, diverted or released 

into a well for storage underground”. 

This definition reflects the Australian Government Water Act 2007, but differs from some 

other jurisdictions (e.g. NSW) which define groundwater as only occurring below the water 

table (termed aquifers). The implication is that, in Tasmania the term groundwater also refers 

to water in the unsaturated zone, above the water table. Water from both zones generates 

flow in rivers and streams, with discharge from the saturated zone providing ‘baseflow’ - the 

part of streamflow which remains when surface runoff ceases (Fig. 1).  

 
Fig. 1. General relationship of groundwater to surface water. The Water Management Act (1999) defines water 
in both the saturated and unsaturated zones as “groundwater”. The saturated zone (aquifer) provides baseflow 
to surface streams and maintains water levels in connected wetlands and waterbodies.  
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Most of Tasmania’s rivers and waterbodies are highly connected to groundwater systems. 

Between 20% and 70% of annual catchment yield from streams is supplied by groundwater - 

these are termed ‘gaining streams’. A few important streams lose water through their beds 

directly to underlying aquifers - termed ‘losing streams’. These are found mainly in the 

western Midlands, and in karst areas (limestone and dolomite catchments) scattered across 

the state. Indirectly connected streams may also lose water through the unsaturated zone. 

Some rivers lose or gain on a seasonal basis, or in response to flood or drought events (Fig. 2), 

and direct connection with aquifers may also vary according to subsurface and surface flows 

and water levels.  

 
Fig. 2. Gaining, losing and indirectly connected streams 

 

1.2.  Why integrate surface and groundwater management? 

Tasmanians have traditionally depended on surface water to augment rainfall for water 

supply and to irrigate crops, with less reliance on groundwater. This contrasts with many 

mainland Australian states, where windmills and bore pumps are a widespread feature of the 

landscape. But this is likely to change as sources of surface water become more difficult to 

obtain, either through intensified land use, or climate change.  

Some parts of Tasmania already rely on groundwater. The fertile and productive basalt 

plateaus stretching across the north-west have only small streams, many of which have chains 

of storages already developed to capacity. Where more water is required, particularly during 

summer or drought, farmers are looking to groundwater to supplement this supply. The other 

important areas are karst systems - limestone or dolomite areas where underground drainage 

makes summer streamflow unreliable. The dairy country of the karst plains of the northwest, 

around Mella and Broadmeadows, already has highly developed groundwater supply systems. 

Some urban areas remote from reticulated supplies also rely on aquifers for drinking water 

and industrial use, including towns such as St Marys, suburbs and rural-residential areas in the 

drier parts of the south-east such as Dodges Ferry and South Arm, and holiday areas such as 

Dolphin Sands. 
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Fortunately, as Tasmania has only recently begun to significantly develop groundwater 

resources we can plan for their management, and avoid many of the mistakes made 

elsewhere. The most common problems include: 

 over-allocation (where insufficient surface or groundwater supplies exist to fulfil water 

allocations or environmental requirements); 

 double allocation (where groundwater is extracted before it reaches fully allocated 

surface streams, or where surface streams are diverted before they can recharge fully 

allocated groundwater sources); and 

 impacts on stream,  wetland or estuarine ecosystems through decreased baseflows or 

groundwater levels, and increasing salinity or pollution of linked groundwater sources. 

Impacts on connected systems result from abstraction of groundwater through pumping, and 

changes to evapo-transpiration (ET) through land use change (which reduces recharge to 

aquifers). Water quality (particularly salinity) may also be affected by changes in subsurface 

flows, and water table levels. Additionally, diversion of surface streams may also lead to 

significant reductions in aquifer recharge, with flow-on effects to connected surface water 

downstream. These may have undesirable consequences for sustainable production and 

management of natural  systems.  

 

These effects are common throughout Australia, however Tasmania’s diverse range of natural 

landscapes provides challenges unique to this state. Key drivers behind the need for 

conjunctive water management in Tasmania include: 

1.2.1  Water scarcity and demand  

There has been a significant increase in water use in Tasmania over the last two decades, 

particularly with continued expansion of irrigated agriculture. This has contributed to water 

allocation in some catchments nearing, or attaining the yield of water which can be extracted 

from streams at a high reliability. Where high reliability water is no longer available there is a 

natural tendency for users to shift from (or supplement) surface water supplies by accessing 

groundwater, either in drought periods or to meet water demand in key periods. Unregulated 

access to groundwater in a situation of water scarcity may lead to further reduction in surface 

water flows and start to affect environmental values and surface water allocations.   

Groundwater development in areas such as Sassafras-Wesley Vale, Mella-Broadmeadows and 

Scottsdale has preceded management effort and extensive groundwater infrastructure is 

already in place, supporting significant investments.    

 

  

http://www.connectedwater.gov.au/water_policy/water_security.html
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1.2.2  Climate variability and water availability 

For a small land area, Tasmania’s climate varies widely between regions in terms of reliability 

of rainfall, temperature and evaporation. Patterns of streamflow and aquifer recharge mirror 

this variability, so water users must adapt extraction, storage and use to optimise water 

efficiency for their particular region.  

Whilst south-west, western and north-west Tasmania has  the most predictable climate, drier 

parts of the north-east, east coast, Midlands and south-east must deal with extreme floods 

and drought events, the frequency of which are likely to alter because of climate change, 

affecting established peak water use periods. Groundwater, where it can be economically 

accessed, provides a high reliability water source which may provide some protection against 

drought or changing climatic cycles. However, mismanagement and over extraction of 

groundwater could reduce a system’s ability to buffer the effects of normal variability in 

climate and may result in decreasing water availability in aquifers and streams.  

Climate change will provide extra challenges for both surface and groundwater managers, 

with significant effects predicted for both surface runoff and groundwater recharge (CSIRO 

2009). It is likely that predicted effects will evolve as the accuracy of climate and catchment 

response modelling develops, suggesting that capacity to adaptively manage systems should 

be built into regulatory and management frameworks. 

1.2.3  Impacts of land-use change on water availability and quality 

Changes in land cover can affect rates of evapo-transpiration, and hence aquifer recharge. 

Different agricultural crops and forest types have widely varying groundwater use - affecting 

interception, evapo-transpiration and hence recharge and eventually baseflows in streams or 

water levels in wetlands. This may also have consequent effects on groundwater and surface 

water quality. 

Over the past two decades there has been a trend towards more intensive agriculture in 

many parts if the state, driven by higher valued products obtained where extensive grazing is 

replaced by cropping, intensive cropping, or through dairy development. These changes have 

various effects on water availability and quality depending on the region and individual 

practices. Whilst little data are available, risks include: 

 over-extraction of groundwater from fully allocated surface catchments (particularly 

in high value cropping areas on northern basalt plateaus); 

 raising water-tables, leading to waterlogging of dairy pastures, particularly in lower 

catchments; and 

 potential for increased soil and stream salinity in dryland areas, as water-tables rise 

following increased infiltration of irrigation water. 

http://www.connectedwater.gov.au/water_policy/climate_var.html
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Grazing or dairying is being replaced by intensive forestry in some areas with moderate 

rainfall and suitable soils. These changes affect interception and infiltration of rainfall, and 

may reduce aquifer recharge. Increased abstraction of water from upper catchments has also 

potentially reduced aquifer recharge from lowland reaches of losing streams.  

Around the fringes of major centres, rural-residential developments have replaced traditional 

agriculture, often leading to increased groundwater extraction from domestic wells, where 

alternative sources such as rainwater tanks or water deliveries are comparatively more 

expensive. Development of coastal holiday shacks, particularly in areas of unconsolidated 

sands, has also led to increased demands on shallow groundwater resources. 

Little data exist on the effects of land-use change on the water cycle, so in many cases risks 

will have to be assessed through comparison with similar systems elsewhere, particularly 

from well-studied cases in Victoria and southern NSW, which have broadly similar 

environmental conditions to Tasmania.  

1.2.4  Impacts of groundwater extraction on surface water sources, and vice versa 

As described earlier, Tasmania’s groundwater and surface water sources are highly 

connected. Where access to surface water has been restricted the use of groundwater is likely 

to increase in order to meet demand which, if unregulated, may lead to a further reduction in 

surface water availability and spring flow.  Less commonly, surface water diversions have the 

potential to diminish aquifer recharge downstream (examples of systems at risk include karst 

areas such as the Duck and Montagu River valleys, Meander-Mole Creek, St. Marys and 

alluvial basins such as the northern Midlands or Bothwell). 

Where rights to take water are issued for bores and wells which access the same ‘pool’ of 

water as licensed surface water users there is a potential to unknowingly allocate the same 

drop of water twice – particularly if aquifer boundaries are not well known. This ‘double 

allocation’ of water is a well documented problem in other areas of Australia. However, 

Tasmania is in the fortunate position (with appropriate knowledge of the total surface and 

groundwater catchment balance and interactions) that these problems may be avoided here 

with appropriate planning and regulation.  

1.2.5  Stream and soil salinisation 

Whilst the role of groundwater and connectivity processes in increasing salt loads in 

productive soils and streams has been long recognised across mainland Australia, few 

examples are well documented in Tasmania. This is due more to the restricted scale of 

intensive dryland irrigation rather than the inherent susceptibility of soils in vulnerable areas. 

Recent research and mapping in the Midlands, Bothwell and the Coal River valley have 

demonstrated the potential for emerging salinity issues if irrigation and associated drainage 

schemes are not managed appropriately (e.g. Hocking et al. 2007).  

http://www.connectedwater.gov.au/water_policy/streamflow_depletion.html
http://www.connectedwater.gov.au/water_policy/stream_salinisation.html
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High salt loads stored in near surface aquifers may be mobilised with the addition of irrigation 

water, changing rainfall patterns or land-use practices. This may lead to salinisation of 

productive soils, or increasing dissolved salt loads in springs, soakages and streams. The 

challenge is to identify areas at risk and implement appropriate advice to planning agencies 

and irrigation development schemes.  

1.2.6  Environmental water needs and ecosystem health  

Many ecosystems depend on adequate supplies and quality of groundwater to maintain their 

health. Groundwater Dependent Ecosystems (GDE’s) include: 

 river reaches dependent on baseflows (including permanent pools in ephemeral 

streams); 

 wetlands and waterbodies dependent on adequate water table levels and quality; 

 terrestrial vegetation requiring access to groundwater; 

 terrestrial fauna; 

 estuaries and coastal systems receiving significant groundwater discharge; and 

 subsurface ecosystems, including cave, aquifer and hyporheic systems dependent on 

adequate groundwater levels, flows and quality. 

Tasmania’s draft Water Allocation Policy provides for environmental water at high surety (see 

below). Whilst not previously specifically addressed in Water Management Plans, allocation 

of groundwater for GDE’s will be considered under a conjunctive water management system.  

The challenge for water managers is to balance the benefits of developing groundwater 

resources for the community whilst ensuring extraction of groundwater does not 

compromise GDE’s now or in the future. Similarly, development of surface water at the 

expense of downstream groundwater systems will need to be managed to appropriately 

protect subsurface GDE’s – most commonly cave ecosystems in places such as Mole Creek, 

Gunns Plains, Loongana and other karst areas developed for agriculture or intensive forestry. 

 

  

http://www.connectedwater.gov.au/water_policy/ecosystem_health.html
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1.3.  Assessing and managing groundwater and surface water in Tasmania 

1.3.1. Characterising groundwater and surface water resources 

Tasmania’s groundwater resources, their occurrence, flow systems and surface connectivity 

are currently unevenly mapped and documented. The occurrence of groundwater, aquifer 

types, groundwater prospectivity and flow systems (at the state scale) are briefly described in 

Latinovic and Bacon (2003).  Approximately 85-90% of the state’s aquifers are found in 

fractured rock systems (of which a moderate proportion are karstic, or likely to be karstic 

(Kiernan 1995). These aquifers transfer water through joints and faults which, in the case of 

karstic systems have been enlarged by solution to form conduits. The remainder of the 

aquifers (10-15%) transfer water through pore spaces in unconsolidated Tertiary and 

Quaternary sediments. 

The nature of aquifers is not well understood, apart from where detailed local studies have 

been undertaken, (e.g. the Longford Basin (Matthews, 1983), Devonport-Port Sorell Basin 

(Cromer, 1993), Greens Beach (Cromer, 1979), Cygnet (Leaman, 1967) the Scottsdale Basin 

(Moore, 1990, 1992), the Coal Valley (Leaman 1971), the Sorell area (Latinovic, 2000a, b); a 

study of the groundwater resources of the Northern Midlands and Fingal Valley regions 

(Taylor, 2000); a study of the hydrogeological setting of areas subject to soil salinity (Dell, 

2000); and groundwater catchment mapping of the Great Forester (Latinovic, 2001) and 

Meander (Latinovic, 2003) catchments). 

A series of more detailed groundwater flow systems reports (with accompanying maps and 

conceptual diagrams) has been produced under the National Action Plan for Salinity, for 

susceptible areas in the Midlands and Eastern Tasmania (e.g. Hocking et al. 2007). 

Maps of groundwater prospectivity and flow systems at the state scale are provided in Figs. 3 

and 4. 
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Fig. 3.  Groundwater prospectivity of Tasmania. 
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Fig. 4. Tasmanian groundwater flow systems.  
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1.3.1.1. Models for Tasmanian Groundwater Resources and CSIRO Sustainable Yields 
projects 
 
DPIPWE has recently completed a two-year project titled ‘Development of Models for 
Tasmanian Groundwater Resources’ (REM/Aquaterra 2008). Funded by the Tasmanian 
Government and the National Water Commission under the Raising National Water Standards 
Program, it collated background information and built new groundwater models for 19 areas 
located mostly in the north of Tasmania. These new models range in complexity from simple 
conceptual models with first order water balances (termed Class A models) through to 
calibrated, transient numerical groundwater flow models (termed Class C models).  
 
In 2009 CSIRO was commissioned to produce a series of regional and technical reports on the 
current and likely future extent and variability of surface and groundwater resources in 
Tasmania – the Tasmania Sustainable Yields project (CSIRO 2009). These reports detail likely 
changes in water availability under various climate change, catchment development 
(plantation and irrigation expansion) and groundwater extraction scenarios. 
 
Groundwater and connected water issues were assessed in a specialist groundwater report 
(Harrington et al. 2009) which describes groundwater and connected systems, and provides 
estimates of likely trends in water availability until 2030. A series of scenarios based on 
representative sequences from historical (84 years from 1924 to 2007) and current (1997 to 
2007) weather records are presented. Extrapolations to 2030 used climate change scenarios 
projected by 15 different Global Climatic Models for three global warming scenarios (Post 
2009). All 19 modelled areas from the DPIPWE project fell within the Tasmania Sustainable 
Yields Project area, so they were utilised for the CSIRO project. The only areas in the five 
regions that contain significant groundwater resources not covered by the DPIPWE project 
are Longford (in the South Esk region) and Coal River (in the Derwent-South East region). 
Hence, a total of 21 groundwater assessment areas (GAAs) are covered by the Sustainable 
Yields reports. 
 
The three Class C models – Mella, Wesley Vale and Scottsdale – provide most detailed 
information, so were given priority in scenario development, and were accorded the highest 
predictive capacity. The relationship between DPIPWE and CSIRO modelling is summarised in 
Table 1. 
 
A brief discussion of these reports’ findings for groundwater and connected water in the 
Wesley Vale area is presented later in this paper. 
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Fig. 5.  Groundwater Assessment Areas (CSIRO Sustainable Yields) and Model classes (A-C) from DPIPWE 
groundwater modelling project  (from CSIRO 2009).  
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Region Groundwater assessment area 

(DPIPWE Model Class) 

Surface water catchment* 

Tier 1 

Arthur-Inglis-Cam Mella (C)  

Togari (B) 

Duck,  

Montagu 

Mersey-Forth Wesley Vale (C) Mersey  

Rubicon 

Pipers-Ringarooma Scottsdale (C) Great Forester-Brid 

Tier 2 

Arthur-Inglis-Cam Inglis-Cam (B)  

Cam-Emu-Blythe (B) 

Inglis-Flowerdale  

Cam –Emu-Blythe 

Mersey-Forth Leven-Forth-Wilmot (B) Forth-Wilmot,  

Leven 

Pipers-Ringarooma Ringarooma (B) Ringarooma 

 North Esk 

South Esk Longford (no DPIPWE model) Macquarie  

South Esk 

Derwent-South East  Swansea-Nine Mile Beach (B) Swan-Apsley 

Tier 3 

Arthur-Inglis-Cam Flinders Island (A) 

Smithton Syncline (A) 

King Island (A) 

remaining areas (no DPIPWE model) 

Flinders Island, Welcome, King Island, 

Arthur, 

Black-Detention, Emu, Blythe 

Mersey-Forth Partial overlap with Mole Creek (A), 

Spreyton (A), 

Sheffield-Barrington (A) and Kimberley-

Deloraine (A) 

remaining areas (no DPIPWE model) 

Mersey, Leven, Forth-Wilmot, Rubicon, 

Tamar 

Estuary 

Pipers-Ringarooma remaining areas (no DPIPWE model) Musselroe-Ansons, George, Scamander-

Douglas, 

North Esk, Pipers, Little Forester, 

Boobyalla-Tomahawk 

South Esk Partial overlap with Mole Creek (A) and 

Kimberley- 

Deloraine (A) 

remaining areas (no DPIPWE model) 

Meander, Great Lake, Brumbys, 

Macquarie, South 

Esk 

Derwent-South East Mt Wellington-Huonville (A) and Cygnet-

Cradoc (A) 

remaining areas (no DPIPWE model), 

Sorell Tertiary Basalt (A) 

Huon, Swan-Apsley, Little Swanport, 

Prosser, 

Carlton-Tasman Peninsula, Coal-Pitt 

Water, Jordan, 

Clyde, Ouse, Upper Derwent, Lower 

Derwent, Derwent Estuary 

Table 1. Groundwater Assessment Areas (including Model Classes A-C) and associated surface water catchments, 
divided by assessment levels (Tier 1-3) for the CSIRO Sustainable Yields project (CSIRO 2009).  
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1.3.2. Surface water catchments for Water Management Planning 

Tasmania’s surface water catchments have been amalgamated in different ways for various 

purposes: the Conservation of Freshwater Ecosystems Values program divides the state into a 

suite of major and sub-catchments, which are a combination of neighbouring catchments 

with similar characteristics.  

 

Catchments for water management planning have been amalgamated in a slightly different 

way, in order to capture similarities in both surface water and aquifer characteristics. 

Tasmania’s water management catchments are shown in Fig. 6. 

 
 

Fig 6.  Tasmania’s water management planning catchments.  
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1.3.3. Groundwater, surface water and connected water regions 

Both groundwater and surface water systems have been regionalised to aid management. 

Five broad groundwater management units (GMU’s) have been defined, based on climate, 

topography and the nature of associated rock units, and mapped through amalgamation of 

units delineated through prospectivity and flow systems analysis (Fig. 7). Additionally, three 

regions broadly define the characteristics of surface streamflow, based on similarities in 

hydrological behaviour (Fig. 8) (Hughes 1987). 

 

Fig. 7. Groundwater, surface water and physiographic regions. 

Whilst surface catchment boundaries are relatively easy to define, associated aquifer 

boundaries and their subsurface divides are far more difficult to map. Generally, aquifer 

boundaries do not align well with surface catchments in Tasmania, as water may be guided 

more effectively by rock structure than topography. Boundaries must be modelled using 

limited data.  

Currently in Tasmania, catchment yields (which are used to define surface water allocations) 

are based entirely on average annual discharge measured in surface streams. However, if 

water is to be conjunctively allocated (through allocation of all water sources), an important 

consideration for calculating integrated water balances is loss or gain of water across surface 

catchment boundaries through groundwater systems – to or from adjoining catchments or 

the sea.  

As knowledge of water resources increases through aquifer mapping and improvement of 

monitoring networks (both surface stream gauges and monitoring bores) a better picture will 

emerge of the contribution of individual surface and underground sources to catchment 

yields. This will require an adaptive water management system to be developed, initially 

based on a conservative approach to allocations, and an informed assessment of risks. 
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Given known properties of aquifers, surface streamflows and landforms within a catchment 

(Fig. 7), it is possible to predict the level of connectivity between surface water and aquifers, 

and whether streams are gaining, losing or have a seasonally variable connection. A map 

combining these properties may be used to analyse the risk to one water source from 

development of another and to help prioritise the need for more intensive water 

management planning, management or compliance. It is the first step in development of 

conjunctive water management at a regional scale. Sheldon (2011) has combined surface 

water, groundwater and physiographic regions to produce  a suite of ‘connected water 

regions’, each region having essentially similar processes of connectivity.  (Fig 8.)   

 

Fig. 8.  Connected water regions for Tasmania (from Sheldon 2011). 

Sheldon (2011) has also produced an assessment of the risk to connected water resources 

from water developments (either groundwater, surface water or both). Key outputs are 

reproduced in Fig. 9.  
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Fig.9.  Key connectivity risk maps (from Sheldon 2011). These maps may be used to prioritise water planning, 

management and compliance activities (Blank areas are due to missing input data from the Tasmania 

Sustainable Yields project, which did not address western catchments).  
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Whilst not yet undertaken in Tasmania, interstate water resource managers identify and map 

key surface and underground water sources across the landscape, especially where 

connectivity is high, allowing allocations to be developed for each source. For example the 

Peel River water sharing plan in NSW (DOW 2010) identifies two surface sources (regulated 

and unregulated streams), and two groundwater sources (alluvial and fractured rock aquifers) 

and allocates from each source according to various social, economic and environmental 

criteria, including their connectivity. Dividing and managing water sources in this way also 

provides a better basis for estimation of total catchment water balances – critical for affective 

integrated management.  

1.3.4. Monitoring surface and groundwater systems 

A network of 51 surface stream gauges has been established in Tasmania’s agricultural 

catchments (in addition to sites monitored by Hydro Tasmania – predominantly in the west of 

the state, and the South Esk catchment). However, these are mostly located at the the 

downstream limit of catchments, making extrapolation of rainfall/runoff relationships difficult 

in some areas. These feed stage, flow and, in some cases conductivity and turbidity data to a 

central database of flows and water quality (Hydstra), which is linked to the Water 

Information System, Tasmania (WIST).  

In comparison with other jurisdictions the state’s groundwater monitoring system is 

rudimentary. The last overview of the groundwater monitoring in Tasmania was provided by 

Ezzy (2004) which describes the Statewide Groundwater Monitoring Network (SGMN), the 

Devonport network and the Natural Heritage Trust National Action Plan for Salinity 

(NHT/NAP) salinity network. 

Currently, groundwater resources are monitored through a network of 110 instrumented 

bores, recently upgraded through a Bureau of Meteorology (BOM) funded modernisation 

program to provide real-time information to WIST. These bores comprise the SGMN along 

with key elements of the Devonport and NAP networks. Information on the location of wells, 

and properties of groundwater features and aquifers is stored on the recently developed 

Groundwater Information and Management System (GWIMS), with a public interface through 

WIST.  

The SGMN provides only a rough estimate of the effects of groundwater use on aquifer levels 

and storage, and is not currently adequate for the adaptive management of groundwater use. 

In comparison, Victoria’s network comprises 2500 bores, which is also described as 

inadequate for management purposes (Victorian Auditor-General 2010). 

1.3.5. Current legislation and policy 

National and State legislation and policy combine to provide the legal and administrative basis 

for connected water management in Tasmania.  
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Whilst water management must ideally form part of an integrated natural resource 

management system (as described in the Tasmania NRM Framework 2002), the Act focuses 

on assessment of water resources, sustainable use and development of water, water resource 

planning, property rights associated with water (including permitting, licensing and allocation) 

and protection of aquatic ecosystems. This paper focuses on these aspects of water 

management, rather than attempting a broader approach to integrated catchment 

management. This section reviews key components of legislation and policy currently 

underpinning water use in Tasmania. 

1.3.5.1. The Water Management Act 1999 

This draft Framework draws primarily on the Water Management Act 1999 (the Act), which is 

the principle legislation providing for both groundwater and surface water management in 

Tasmania. It provides the key legislative basis for this draft Framework. However, national 

commitments (to the National Water Initiative and COAG Water reforms) assist with the 

interpretation of the Act and provide direction for future legislative and policy reform.  

The Act: 

 sets out the objectives for water management; 

 defines the Minister’s functions and duties with respect to water management.  These 

include developing and coordinating policies relating to the sustainable use and 

development of the water resources, as well as allocation and management of those 

resources in accord with the objectives of the Act; 

 provides for a planning framework to guide water allocations and management ; 

 defines rights in respect of water; and  

 sets out the requirements for licensing and allocation of water.  

The objectives of the Act are as follows: 

 

(a) promote sustainable use and facilitate economic development of water resources;  

(b) recognise and foster the significant social and economic benefits resulting from 
the sustainable use and development of water resources for the generation of hydro-
electricity and for the supply of water for human consumption and commercial 
activities dependent on water;  

(c) maintain ecological processes and genetic diversity for aquatic and riparian 
ecosystems;  

(d) provide for the fair, orderly and efficient allocation of water resources to meet the 
community's needs;  

(e) increase the community's understanding of aquatic ecosystems and the need to 
use and manage water in a sustainable and cost-efficient manner; and 

(f) encourage community involvement in water resource management. 
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These objectives reflect the need to holistically manage both economic and environmental 

aspects of water use, as described by the NRM Framework. There is no explicit priority of one 

objective over another, and no intention that each should be implemented with reference to 

the others. 

The main mechanisms to implement the Act are related to licensing and allocation of water, 

through a water management planning process. The Act concentrates on processes to 

account for, and manage use and allocation of water to achieve these aims, rather than more 

general aspects of water management (such as pollution control, water quality, streambank 

and bed erosion, sedimentation etc). These are the focus of other, related legislation and 

policy. 

It is important to note that, under the Act, extraction of groundwater does not require a 

licence, and that water may be taken for any purpose unless: 

 a Water Management Plan provides for the licensing and allocation of groundwater; 

 a Groundwater Area is gazetted, and provisions exist for licensing within that area; or 

 taking of groundwater is likely to cause serious or material environmental harm. 

1.3.5.2. Related legislation and policy 

The Tasmanian Government is committed to implementation of sustainable water 

management under the 1994 COAG Water Reform Framework, and the National Water 

Initiative (NWI) which flowed from its recommendations. The Tasmanian NWI 

Implementation Plan (2007) sets out necessary actions. Various policies reflect these reforms, 

most importantly the Draft State Water Allocation Policy - currently under development.  

Water Management Plans are developed according to these legislative and policy drivers, and 

are the key link between policy and on-ground management; setting the protocols for 

licensing and allocation at the catchment scale.  

The most important associated Acts and policies are outlined below:  

1.3.5.2.1. National Policy - the COAG 1994 water reforms and the National Water Initiative    

COAG water reforms 

In February 1994 all Australian jurisdictions agreed that, because of ongoing inefficient use of 

water, significant changes were required to existing water management systems. The COAG 

Water Reform Framework was established in order to achieve an efficient, viable and 

sustainable urban and rural water industry. Key elements included: 

 Water pricing based on full cost recovery and the amount of water used; 

 Establishment of clearly specified water entitlements and the arrangements to enable 

trade in those entitlements; 

 Allocation to the environment as a legitimate use of water; 
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 Adoption of an integrated catchment management approach to water resource 

management; 

 Establishment of regulatory and water service institutions that have clear roles and 

responsibilities; and 

 Public education and consultation. 

However, it was not until 1996 that explicit mention was made of groundwater, and in 1998 it 

was recognised that “... further progress has been constrained by a poor understanding of the 

location, extent and processes associated with groundwater/surface water interactions and 

associated ecosystems.” (Resolution 6 (ARMCANZ, 1998). 

The Water Management Act 1999 was enacted in the following year, reflecting the lack of 

groundwater management priorities in the original COAG guidelines. However, in 2004 it was 

agreed nationally that it would be necessary to refresh the 1994 agenda, with an emphasis on 

an improved approach to groundwater and conjunctive water management.  

The National Water Initiative 2004 

The Intergovernmental Agreement on a National Water Initiative was signed by Tasmania in 

June 2005. The objectives of the NWI are: 

i) clear and nationally-compatible characteristics for secure water access 
entitlements;  

ii) transparent, statutory-based water planning;  

iii) statutory provision for environmental and other public benefit outcomes, and 
improved environmental management practices;  

iv) complete the return of all currently overallocated or overused systems to 
environmentally-sustainable levels of extraction;  

v) progressive removal of barriers to trade in water and meeting other 
requirements to facilitate the broadening and deepening of the water market, with 
an open trading market to be in place;  

vi) clarity around the assignment of risk arising from future changes in the 
availability of water for the consumptive pool;  

vii) water accounting which is able to meet the information needs of different 
water systems in respect to planning, monitoring, trading, environmental 
management and on-farm management;  

viii) policy settings which facilitate water use efficiency and innovation in urban 
and rural areas;  

ix) addressing future adjustment issues that may impact on water users and 
communities; and  
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x) recognition of the connectivity between surface and groundwater resources and 
connected systems managed as a single resource.  

The need for conjunctive management of groundwater and surface water is explicitly 

recognised in Objective x). 

Tasmania’s Implementation Plan for the NWI (DPIPWE 2007) makes various commitments to 

improved groundwater management and conjunctive management: 

 Prioritisation of groundwater areas for management actions*; 

 Development of an integrated groundwater/surface water licensing system; 

 Trial licensing in key areas, and commence implementation of broader licensing; 

 Development of a strategy to protect Groundwater Dependent Ecosystems; 

 Enhancement of knowledge of groundwater-surface water systems*; 

 Develop groundwater use registers in key water management planning areas and 

proclaimed groundwater areas*; 

 Development of surface-groundwater models for key areas*; 

 Development of a drillers’ licensing system**; 

 Establish an Expert Working Group on Interception; 

 Review adequacy of regulatory provisions regarding off-site impacts of irrigation and 

other high-water-use activities; 

 Recognising the different types of surface water and groundwater systems* 

 Development of accounting system standards to cover surface and groundwater 

systems; 

*Currently under development 

**Completed (as at August 2011) 

 

One commitment has been achieved to date (development of a drillers’ licensing system, 

completed concurrently with a well-works permit system). Other commitments are currently 

being addressed as part of NWC sponsored projects, and will be completed by December 

2011. Further commitments, not yet commenced, will be undertaken as resources permit. 

 

1.3.5.2.2. Associated Tasmanian legislation and  policy  

Various State Acts and policies complement the Water Management Act 1999, and support 

the holistic management of water under the NRM Framework. Whilst the Act focuses on “... 

fair, orderly and efficient allocation of water resources...” associated legislation covers 

complementary issues, including: 

 Water quality; 

 Management of inland fisheries; 

 Protection of soils (eg from salinisation); 
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 Marine protection (eg estuaries, coastal zone management); 

 Forest management (including forest practices, plantation development etc); 

 Planning; and 

 Biodiversity (ecosystem management, threatened species, reserve management etc). 

A list of relevant Tasmanian legislation, regulations and policies is provided in Table 2. 

Legislative/policy Instrument  Comment 

  
Resource Management and Planning System (RMPS)  

The aim of the RMPS is to achieve sustainable 
outcomes from the use and development of the 
State’s natural and physical resources. Several pieces 
of legislation embody the aims of the RMPS. The Land 
Use Planning and Approvals Act 1993 is the principal 
planning Act. 
  

 

Tasmanian Natural Resource Management 
Framework 

Land Use Planning and Approvals Act 1993 

State Policies and Projects Act 1993 

Resource Management and Planning Appeal Tribunal 
Act 1993 

Environmental Management and Pollution Control Act 
1994 

Public Land (Administration of Forests) Act 1991 

Living Marine Resources Management 

Act 1995 

Marine Farming Planning Act 1995 

Local Government Act 1993 

Water Management Act 1999 

Historic Cultural Heritage Act 1995 

Local Government (Building and 

Miscellaneous Provisions Act 1993 

Threatened Species Protection Act 1995 

 

Water  

State Policy on Water Quality Management 1997  Provides for Protected Environmental Values and 
Water Quality Objectives and the management of 
point and diffuse source pollution. 

Water Management Act 1999  Water Management Plans 

Environmental Management and Pollution Control Act 
1994   

Provides for the regulation of environmentally 
relevant activities and associated waste-water 
emissions by local and State Government. 

Inland Fisheries Act 1995  Provides for the management of the inland fisheries. 

  

Soils  

State Policy on the Protection of Agricultural Land 
2009  

Protects prime agricultural land from conversion to 
other uses. 

  

Marine  

National Parks and Reserves Management Act 2002  Provides for the management of reserves and the 
conservation of geodiversity, flora and fauna 

Nature Conservation Act 2002 Provides for the establishment of reserves and the 
conservation of geodiversity, flora and fauna 

Living Marine Resources Management  Act 1995  Management Provides protection for fish and for the 
development of sustainable fisheries management 
plans 
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Marine Farming Planning Act 1995 Development of marine farming plans. 

State Coastal Policy 1996 Provides a framework for integrated management 
and planning of the State's coastal and marine areas. 

Marine Protected Areas Strategy Provides for the establishment of a representative 
system of marine protected areas. 

  

Forests  

Regional Forest Agreement  Provides for sustainable forestry and the 
establishment of a comprehensive, adequate and 
representative reserve system. 

Regional Forest Agreement (Land Classification) Act 
1998   

Implements consequential changes in land 
classifications. 

Tasmanian Natural Resource Management 
Framework 

Provides an overarching framework for NRM in 
Tasmania 

National Parks and Reserves Management Act 2002  Provides for the management of reserves and the 
conservation of geodiversity, flora and fauna 

Nature Conservation Act 2002 Provides for the establishment of reserves and the 
conservation of geodiversity, flora and fauna 

Crown Lands Act 1976  Provides for management of and based reserves on 
Crown land. 

Forestry Act 1920  Establishes Forestry Tasmania to manage State forest 
for multiple uses. 

Forest Practices Act 1985  Establishes the framework for regulating forest 
practices across all tenures; requires development 
and implementation of the Forest Practices Code. 

Private Forests Act 1994  Establishes Private Forests Tasmania, to encourage 
private forestry, with sound forest land management 
practices. 

Forests and Forest Industries Strategy  

  

Environment Protection  

Environmental Management and Pollution Control Act 
1994  

Provides for the regulation of environmentally 
relevant activities by local and State government. 

National Environmental Protection Council (Tasmania) 
Act 1995 

Outlines nationally common objectives to protect or 
manage aspects of the environment. 

  

Biodiversity  

Threatened Species Protection Act 1995  Provides for the conservation and management of 
threatened flora and fauna. 

Threatened Species Strategy  Developed under the Threatened Species Protection 
Act for the conservation and management of 
threatened species. 

Vermin Control Act 2000  Controls exotic vermin. 

Forest Practices Code  Protects biodiversity in areas subject to forestry 
operations. 

Plant Protection Act 1994  Relates to diseases affecting plants and the control of 
noxious weeds and noxious invertebrates. 

Plant Quarantine Act 1997 Quarantine of plants and the control of pests and 
diseases. 

Animal Health Act 1995  Quarantine measures. 

Weed Management Act 1999  The control and eradication of declared weeds and to 
promote strategic weed management. 

Nature Conservation Strategy  Developed under the Nature Conservation Act to 
conserve biodiversity and geodiversity. 

Wetlands Strategy  Approaches to sustainably manage wetlands. 
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General  

State Policies and Projects Act 1993  Provides for State of the Environment Reports every 5 
years. 

Gene Technology Act 2001  Regulates the use of genetically modified organisms. 

Mineral Resources Development Act 1995  Provides for the development of mineral resources 
consistent with sound economic, environmental and 
land use management. 

Aboriginal Relics Act 1975  Provides for the protection of Aboriginal cultural 
heritage. 

Table 2.  Legislation and policy relevant to water management in Tasmania (adapted from Tasmania NRM 

Framework 2002). 

The following policies have been produced to specifically support implementation of the 

Water Management Act 1999: 

 Moratorium on new allocations for direct takes in summer (1995); 

 Water for Ecosystems Policy (Policy #2001/1);  

 Guidelines to Assess Applications for New Water Allocations from Watercourses 

during Winter (Policy #2003/1); 

 Guiding Principles for water trading in Tasmania (Policy #2003/2); 

 MOU between TFGA, Hydro & DPIPWE (January 2004 until 2013, possible to renew 

till 2023);  

 Generic Principles for water management planning (Policy #2005/1). 

 Water Allocation Policy Framework:  Draft discussion paper Water Resources 

Division;  

 Process used to determine the volume of water available for allocation at Surety 

levels 5 & 6 for WMPs (WMP Steering Committee paper 30 April 2009); 

 Definitions referring to environmental water (WMP Steering Committee paper 30 

April 2009); 

 Period of record used for hydrological analysis & determination of water availability 

(WMP Steering Committee paper, 30 April 2009); and 

 Guidelines for assessing applications for well driller’s licences (Policy #2009/1)   

 

1.3.5.3. The draft Water Allocation Policy 

The draft Water Allocation Policy (WAP) links provisions of the Act with the key management 

tools used to ensure that a sustainable water management regime is maintained in both 

surface and groundwater systems. This policy is currently in the final review stage and will be 

implemented in 2011. 

 

The policy is based on a series of eleven principles which apply to the allocation of new 

entitlements to water in Tasmania, for any purpose. Whilst each principle has relevance to 

management of surface and/or groundwater, Principle 3 refers specifically to connected 
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water resources. This principle and guidelines for its interpretation are reproduced below 

(from draft Water Allocation Policy, 10 December 2010). 

 

“ Principle 3: Each surface water and adjacent groundwater system in Tasmania is 

assumed to be a single, inter-connected unit unless there is specific 

evidence that they are not connected. 

 

Guidelines: 

Ideally, groundwater and surface water should be allocated and managed as a single 

conjunctive resource.  This is not practical in the short term for a variety of reasons, but 

could be implemented progressively once the forthcoming Tasmanian Groundwater 

Management Framework is completed and its practical implications for water allocation 

and conjunctive management have been assessed. The main reasons why groundwater and 

surface water cannot immediately be allocated and managed conjunctively is that:  

 Groundwater use is exempt from licence requirements under the Act, except in areas 

where a groundwater area is appointed.   None have been appointed yet.  The 

Minister is expected to appoint, name and define the Sassafras Wesley Vale area as a 

groundwater area under Section 124A of the Act within 12 months of adoption of the 

Sassafras Wesley Vale Water Management Plan.  Introduction of groundwater 

licensing and management will require significant changes for the community; and 

 Current water licence and water management requirements have been developed 

with surface water in mind, and the systems are not yet in place to issue and manage 

groundwater licences.  

 

Through the Tasmanian Groundwater Management Framework, consideration is being 

given to staged introduction of groundwater licensing and management, with the priority 

being the Sassafras Wesley VaIe area and other priority catchments in the North West. 

Provision is also being made to integrate groundwater management with surface water 

management, including the development and application of an integrated licensing system.  

 

Principle 3 provides the basis for integrated management of surface water and groundwater 

resources.  It means that decisions on future licensed allocations will be based on the 

assumption that surface water and the groundwater that is adjacent (ie either vertically or 

laterally) are 100% connected, unless there is explicit evidence to the contrary. An allocation 

limit will be set for the combined resource. 

 

The practical implication of Principle 3 for the allocation of water pending implementation 

of the Tasmanian Groundwater Management Framework is that, in the absence of evidence 

to the contrary, the Department will adopt a precautionary position when determining 

allocation limits for a catchment and issuing water licences.  The precautionary position is 

based on the following two assumptions: 

 All surface water and groundwater systems within the catchment are connected; and  

 The eventual impact of groundwater pumping on surface water flow may be as high 

as 100%.   
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The Policy implications flowing from these assumptions for water allocations are: 

 Where a groundwater model has been developed for the groundwater resource, then 

the total allocation limit will reflect available surface water and groundwater; 

 Where there is no available model of the groundwater resource, the allocation limit 

set for surface water will also be the overall catchment allocation limit for the two 

resources combined; 

 Allocation limits for a catchment will be based on an assessment of risk to surface 

water in the catchment from groundwater extraction. Risk will be assessed using:  

o baseflow index (as a measure of the degree of connectivity between 

groundwater and surface water and the contribution of groundwater to river 

flows); and 

o the ratio of groundwater extraction to diffuse recharge (as a measure of the 

level of groundwater development and the risk of impact on surface water). 

 In higher risk catchments or where surface water is approaching allocation limits, a 

moratorium will generally be placed on further surface water allocations and 

groundwater development at the start of a water management planning process, 

pending adoption of the water management plan. This will limit the issuing of additional 

water allocations until the relationship between catchment limits and existing water 

entitlements is clear; 

 An adaptive management approach will be taken for groundwater management, due 

to the limits of current quantitative information available to set allocation limits.  Where 

possible, indicators such as groundwater levels will be used to determine management 

actions for management of relevant allocations; 

 The Tasmanian Groundwater Management Framework is expected to set out a risk-

based approach to management of the groundwater resource, including licensing of all 

significant groundwater use, supported by formal allocations.  Comprehensive surveys 

will be undertaken in priority areas (initially Sassafras Wesley Vale and the North West), 

prior to licensing and allocation of groundwater in declared groundwater districts on a 

rolling priority basis;   

 Development and review of all water management plans in future will take 

groundwater use into consideration, in the short term through a desktop assessment of 

known bores and their designated use and usage; 

 Water management plans or supporting documents will include a whole-of-

catchment water budget, even if all the components of that budget cannot yet be 

quantified with 100% accuracy;  

 In setting allocation limits in catchments with no water management plan that 

adequately addresses groundwater use, catchment allocation limits will be determined 

on the basis of an integrated water budget that includes known information about the 

groundwater resource and current information; and 

 Until a groundwater licensing system is implemented and further catchment-specific 

knowledge is available, groundwater drillers will be advised not to drill bores within 200 

metres of any watercourse.” (draft WAP guidelines p. 21). 
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The references to the Tasmanian Groundwater Management Framework (TGMF) in the draft 

WAP are addressed in Part 2 of this paper (development of the TGMF has now been 

superseded by the production of this Integrated Water Management Framework). 

 

1.3.6. Water Management Planning 

Water Management Plans are the primary tools underpinning licensing and allocation of 

water under the Act and the Water Allocation Policy.  Plans present a clear statement of the 

community’s environmental, social and economic objectives for the relevant water resources 

and describe the water management regime that best gives effect to these objectives. 

A suite of generic principles for water management planning has been collated under Water 

Resources Policy #2005/1. Whilst these principles are focussed on surface water management 

they are generally applicable to connected systems where appropriate. Two principles are 

directly relevant to management of groundwater and connected water resources: 

 Principle 12: A Water Management Plan will provide for the Department to establish a 

Groundwater Use Register within two years of the commencement of a Water 

Management Plan. The register will contain details including, but not limited to, well 

type; depth and construction; well location; the purpose for which groundwater is 

used; quantity and rates of groundwater extraction; and groundwater quality; 

 Principle 13: A Water Management Plan will provide for groundwater licensing where 

the groundwater use information contained under Principle 12 identifies that 

groundwater use is at such a level that it may impact significantly on the equitable 

provision of groundwater and/or surface water for all users and the environment (e.g. 

geological/geomorphological features and/or the environment and ecological 

processes). 

Current arrangements supporting the implementation of Water Management Plans (through 

licensing and allocation of water) are discussed below. 

1.3.7. Licensing and allocation of water  

Licensing and allocation rules are the principle tools to ensure a sustainable water regime is 

implemented. Under the Act, both groundwater and surface water rights are vested in the 

Crown. Taking of water (through licensing) is currently administered by the Water and Marine 

Resources Division, Department of Primary Industries, Parks, Water and Environment, on 

behalf of the Minister for Primary industries and water (the Minister).  

Part 5 of the Act specifies when water may be taken without permission, provided that taking 

the water does not cause environmental harm. This includes: 

 Taking dispersed surface water (that is, water not flowing in a watercourse defined by 

its bed and banks, sourced either from upwelling groundwater or surface runoff), 
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either directly, or from a ‘catchment dam’ constructed to trap dispersed flow. This 

water may be taken for any purpose; 

 Taking water from a watercourse flowing through private land, or where a property 

directly abuts the channel, or where a licence has been obtained over intervening 

Crown land. These ‘riparian rights’ cover water extracted for stock and domestic 

purposes, which are defined and quantified in the Water Management Regulations 

(2009);  

 Taking groundwater, for any purpose and any quantity, subject to certain 

environmental and resource sharing restrictions under Section 126 of the Act. The 

quantity of groundwater taken from a well may potentially be prescribed by 

regulation (Section 54(5)), however current Water Management Regulations (2009) 

do not address groundwater takes. 

Commercial and ‘prescribed’ use of all other surface water is administered through a process 

of licensing, with conditions on licences guided by catchment-scale Water Management Plans.  

A water licence is an authority to take water from a watercourse, lake or well. The 

requirement for a licence can apply generally or for specified classes of persons, volumes, 

purposes or other criteria.  

Licences are endorsed with water allocations. A Tasmanian water allocation specifies the 

quantity of water that a licensee is entitled to take and use from a specified water resource. It 

is a fixed volume that can be taken in any year, and is not varied through seasonal allocation 

announcements. Rather than use of water sharing arrangements combined with annual 

review of allocations, seasonal restrictions may be emplaced through declaration of a ‘cease 

to take’ period if monitoring demonstrates that a minimum flow trigger has been passed. A 

water licence may include one or multiple water allocations of different types, including an 

allocation of water from a groundwater resource.  

Currently, a water licence specifies from where water may be taken. This includes any river, 

stream, creek or in-stream dam within the licensee’s property boundary that connects to 

other watercourses in the catchment. The licensee must have a water licence to take, trap or 

store water for the use of watering stock for commercial sale or for crop irrigation. In future, 

it will be necessary to extend this specification to groundwater, as defined by Hydrogeological 

Units (HGU’s). In the initial stages, HGU’s will necessarily be broad, as DPIPWE does not 

currently have access to detailed aquifer mapping. However, as knowledge increases it is 

likely that HGU’s will be defined according to specific groundwater sources within the overall 

catchment water budget (as occurs in highly developed aquifer systems elsewhere – eg the 

Peel-Namoi in NSW). 

A water allocation states how much water can be taken in a given time period. The licensee 

must also have a water allocation (specific megalitre limit stated on your licence) if intending 

to draw water from any water body other than an isolated land based dam for commercial 
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farming purposes. Under Section 59 of the Act, conditions on a water allocation may relate to 

the area that the water is able to be taken from, the area the water is to be used on, the 

specific purpose for which the water may be used and/or that the water is only to be taken to 

fill a specific dam. A water allocation can be obtained through application to the Minister, or 

by transferring water from another licence. The licensee can hold a water licence without 

necessarily having a water allocation but cannot have a water allocation without holding a 

water licence.  

Determination of water allocations is guided by principles outlined in the draft Water 

Allocation Policy. They are based on a surety system, which allocates water according to a 

hierarchy of community needs (Table 3). Sureties are developed on a catchment basis, 

following modelling of catchment water balance, and an integrated assessment of 

environmental, economic and social values. In any catchment, the total amount of water 

available for allocation is capped at approximately 20% of catchment yield, where flows are 

likely to be available 80% of the time. Currently, there is insufficient monitoring data to 

include accurate estimates of groundwater behaviour in catchment water balance modelling, 

therefore generalised inputs are necessary.   

Allocations are further divided into two ‘seasonal’ extraction periods, controlling ‘storage’ 

(winter) or ‘direct’ (summer) takes. Where on-ground monitoring demonstrates that flows 

have dropped below trigger levels set according to locally developed environmental and 

equity-based criteria, cease-to-take provisions may be imposed by authorised officers at a 

catchment or sub-catchment scale. 
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Table 3.  Surety for water allocations in Tasmania. 

An owner or occupier of land may take any volume of groundwater for any purpose without a 

licence, subject only to a general obligation not to cause material or serious environmental 

harm (S48, 51), unless:  

 a water management plan stipulates that a licence is required (S50); 

 a Groundwater Area is declared (S124A) and the order states a licence is required; or 

 taking of water is likely to cause serious or material environmental harm. 
 

Currently no Groundwater Areas have been appointed, nor have any groundwater licences or 

allocations been issued. However, one Water Management Plan (Great Forester) currently 

requires groundwater licensing to be undertaken, as well as one draft plan (Sassafras-Wesley 

Vale). It is likely that the majority of future plans will also either require groundwater 

licensing, or provide for the possibility of licensing if monitoring and usage surveys suggest it 

to be necessary. The general principles for water management planning specify that plans 

“..will provide for the Department to establish a Groundwater Use Register within two years 

of the commencement of a Water Management Plan.” 

 

 
Surety Level 1  Rights under Part 5 of the Water Management Act 1999 for the taking of water for domestic 

purposes, public health purposes and consumption by livestock or firefighting. The taking of water 
under Part 5 of the Act does not require a water licence. Allocations have been granted under Part 
6 of the Act for essential town water supplies at Surety Level 1,  recognising their essential nature.   

 
Surety Level 2 Water required to sustain ecosystems dependent on the water resource. 
 
Surety Level 3   Water access entitlements replacing Prescriptive Rights issued under previous Acts. 

 
Surety Level 4   Water access entitlements of special licensees such as Hydro Tasmania (under Part 6, Division 6 of 

the Act). 
 

Surety Level 5   Water access entitlements under Part 6 of the Act for the taking of water for commercial purposes 
and non-essential town water supplies, by either direct abstraction or into storage. 

 
Surety Level 6   Water access entitlements under Part 6 of the Act for the taking of water for commercial purposes 

at a lower level of reliability than Surety Level 5. 
 

Surety Level 7   Water access entitlements under Part 6 of the Act for the taking of water for commercial purposes 
at a lower level of reliability than Surety Level 6. 

 
Surety Level 8   Water access entitlements under Part 6 of the Act for the taking of low reliability water into 

storage. Water under these allocations can only be taken when the relevant flow threshold has 
been reached.  In addition to allocations granted at the various levels of surety, Plans may also 
provide licensees with opportunistic access to take flood water in the catchment. Given the 
opportunistic nature of this water, access is provided by notice under Section 90 of the Act. Water 
under this access arrangement can only be taken when the relevant flow threshold is reached and 
notice has been provided. 
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Once issued, licences will have the following attributes (S56, 83): 

 to specify the name and address of the licensee; 

 may specify the water resource from which the water is to be taken; 

 may be endorsed with a water allocation or water allocations expressed by 

specifying the volume of water that may be taken and used or by reference to the 

purpose for which the water may be taken and used or in any other manner; 

 may, where the Minister considers it to be appropriate, specify the surety with 

which a water allocation can be expected to be available for taking; 

 may specify conditions under which the licensee may take water or the licence or a 

water allocation of the licence may be transferred;  

 may specify conditions under which the licensee may undertake well works; 

 may specify when the Minister may vary the conditions of the licence; 

 may specify such other conditions and matters as the Minister thinks fit. 

 

Where a licence is endorsed with more than one water allocation, these attributes may apply 

in respect of each allocation separately. 

In addition, a water allocation on a licence may be specified to apply to water: 

 taken from, or used on, only a specified area of land; or 

 used only for a specified purpose. 

 

Water licences continue until the date specified on the licence. There is no maximum period 

for this specified in the Act. According to DPIPWE website water licences are issued for a 

period of 40 years with provision made for reassessment of licence conditions every five 

years. 

 

Water licences are designated as being personal property, and thus have all the 

characteristics of property as an asset. 

If a water user already has a water licence, it is possible to allocate water from both surface 

and groundwater sources according to that licence, so a new licence to extract groundwater 

will only be necessary where there is no current surface water licence. 

1.3.8. Drillers licences and well works permits 

Whilst licensing and allocation of groundwater has yet to commence in Tasmania, recent 

amendments to the Act now require drillers and excavators to obtain a licence to construct 

wells (under Tasmanian legislation, “well” is a universal term for excavations which allow 

access to groundwater, including bores, spear points, hand and machine excavated wells, 

trenches and excavated springs).  

http://www.thelaw.tas.gov.au/tocview/content.w3p;cond=;doc_id=45%2B%2B1999%2BGS56%40Gs1%40EN%2B20090211000000;histon=;prompt=;rec=71;term=#GS56@Gs1@EN


 
 

48 
 

Additionally, for each new well a well works permit is required, obtained following 

departmental review of a well works application. Assessment of well works permits is 

governed by a suite of guidelines which take into account the transmissivity of the aquifer and 

proximity to surface watercourses, nearby wells and groundwater dependent ecosystems. 

1.3.9. Compliance 

Compliance with provisions of the Act, including conditions on water licences, dam permits, 

well works permits and enforcement of cease-to-take provisions is managed by Departmental 

staff authorised under the Act, generally Regional Water Management Officers and Water 

Rangers stationed in regional centres. 

 

1.4.  Challenges facing integrated water management – understanding and 

managing connected systems 

Water management in its broadest sense encompasses many interconnected issues. These 

include water  allocation, water quality and pollution, flood and erosion hazard, urban and 

rural water supply. As many of these are already encompassed by existing policy (eg State 

Policy on Water Quality Management 1997) this Framework primarily addresses issues 

surrounding maintenance of sustainable flow regimes in surface streams, and fluxes in 

groundwater, as encompassed by the Act. 

This section discusses the key issue of maintenance of acceptable water regimes in connected 

systems, along with associated supporting issues. These include: information management; 

provision of technical advice; monitoring; policy and planning; administration; licensing and 

allocation; well construction; field operations and compliance; and resourcing. A summary of 

a recent review of groundwater and connected water management provisions of the Water 

Management Act 1999 (Knox 2010) is also provided. 

1.4.1. Water use and groundwater-surface water interaction 

Currently, groundwater extraction in Tasmania is essentially unregulated - Section 54(4A) of 

the Act provides that  

“An owner or occupier of land may take groundwater from the land for any purpose”.  

As groundwater and surface water systems are almost fully connected across the State, 

unregulated use of groundwater has the potential to interfere with existing surface water 

allocations and environmental values. Neighbouring bores may be similarly affected. This 

process is illustrated in Fig. 10. 
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Fig. 10.  Interference to surface streams caused by excessive groundwater extraction. Baseflows (and associated 

surface water allocations) may be intercepted by groundwater pumping (from Connected Water website)  

Over-pumping can lead to a decrease in baseflow through reduction of the subsurface 

hydraulic gradient, and hence groundwater flow velocity. In extreme cases drawing the water 

table below stream level can reverse the direction of groundwater flow, causing partial or 

complete loss of surface flow. Often these effects are not immediately obvious, as lag times 

between pumping and effects on surface flow can be considerable. Currently, modelling of 

groundwater/surface water systems in Tasmania is insufficient to quantify these effects. 

However, a principle common to all Australian models produced to date is that the distance 

between the bore and the river is less important than the hydrogeological properties of the 

materials through which groundwater flows. 

 

In Tasmania, time lags between pumping and effects on baseflow range from hours (in certain 

karst or alluvial environments) to decades (in granite terrain), depending on the transmissivity 

of the rocks. Similarly, return of baseflows following cessation of pumping will require 

comparable timescales. 

The seasonal timing of impacts is also important. Because of lag effects, seasonal stress on 

surface water resources may be imposed by inappropriately offset groundwater pumping 

times. For example, over-pumping in winter may reduce the next summer’s baseflow, if the 

lag time is six months.  

Risk of interference increases where surface streams are at or approaching full allocation, 

where streamflows are low, and where subsurface conditions allow rapid transfer of 

groundwater. Typical areas in Tasmania include the productive basalt plateaus of the north 

coast, and karst areas (limestone and dolomite areas where groundwater flows through caves 

and underground conduits) such as Mella-Broadmeadows, Irishtown and Meander-Mole 

Creek. 

More rarely, diversion and inter-basin transfer of surface streams can remove a significant 

source of aquifer recharge, particularly if diversions occur above losing reaches. Tasmania has 
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a long history of diversion and inter-basin transfer of surface water for hydro-electric 

developments or water supply, with unquantified impacts on aquifer recharge downstream. 

This situation is most apparent in karstic aquifers, where major conduits may be significantly 

depleted. Highly transmissive aquifers will be more immediately affected than less permeable 

lithologies. Whilst diversion of streams draining into karstic aquifers has had some reasonably 

well documented effects on cave systems, effects on sustainable yields (and effects on other 

systems) remain unquantified. Similar, but less immediate effects are likely around the 

margins of alluvial basins, such as the northern Midlands, Bothwell or St Marys. 

In the rare cases where groundwater is not connected to surface streams or lakes, 

groundwater must be carefully managed in its own right. However, no significant 

‘disconnected’ systems are currently known in Tasmania.  

1.4.2. Key challenges for connected water policy development 

Under the provisions of the Act, the most important risks to groundwater/surface water 

resources (and associated economic and environmental values) are related to sustainable 

development and use. The key focus of the water management planning systems is 

maintenance of sustainable flow regimes. Previous studies (eg the National Land and Water 

Resources Audit (SKM 2000) and the Tasmania Sustainable Yields project (CSIRO 2009) have 

concluded that, at the state level, Tasmania’s groundwater resources are not highly stressed, 

and are unlikely to become so within the next few decades. However, this generalisation is 

likely to mask potentially important issues at the regional or local scale, and at key times in 

the year (or in response to drought events). It may also need re-evaluation in highly 

connected catchments. 

As with other jurisdictions, groundwater and surface water have traditionally been managed 

separately in Tasmania. Only recently have attempts been made to quantitatively address 

connectivity (e.g. CSIRO 2009). This separation of approaches has led to a common 

misconception amongst Tasmanian water managers and planners: that because use of 

Tasmania’s groundwater resources comprises only a small proportion of total use at the state 

scale, management of groundwater is relatively unimportant compared with surface water 

resources.  

However, in highly connected systems (where long-term recharge is approximately equal to  

discharge into streams) it is not reasonable to calculate sustainable yield from aquifers in 

isolation from surface water. Eventually, any extraction of groundwater will affect 

streamflows (assuming no subsurface leakage to neighbouring catchments, or the sea). 

Currently, an informal moratorium on new direct (summer) surface water takes has been in 

place since 1995, suggesting that many surface catchments are already at or approaching full 

allocation at that time of year (and also, potentially during droughts). A significant proportion 

of these flows will be derived from groundwater-fed baseflows (Hoyle 2010). Given that 
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connectivity is generally high in most catchments, with comparatively short lag times 

between groundwater recharge and discharge, it is likely that any groundwater takes will 

affect already minimal flows (particularly in the summer months, in close proximity to 

streams). This will vary across the state, however it is likely to be most pronounced in some of 

our most agriculturally valuable catchments – where small, fully allocated streams flow across 

fertile basalt plateaus in the north, north-west and north-east. Similar effects are likely in 

karstic catchments (underlain by limestone and dolomite) and in catchments with highly 

transmissive, shallow unconsolidated gravels and sands (e.g. the Waterhouse area, King Island 

and eastern Flinders Island).  

Groundwater extraction is traditionally most intense during summer months (and during 

drought) when the effects of pumping are likely to be highest on neighbouring streams, which 

are already potentially stressed by low flows and full allocations. This risk increases with 

proximity to the stream and transmissivity of the substrate. 

There has been little empirical work to demonstrate the effects of groundwater extraction on 

Tasmanian streams, however application of basic hydrogeological principles suggests that the 

risk of unregulated groundwater extraction in these areas is likely to be higher than previously 

realised, and may already be affecting access to surface water allocations and environmental 

values.  

Whilst the exact lag time between pumping and effects on streamflow may only be estimated 

at this stage (and will vary according to substrate, topography and distance between wells 

and streams) knowledge of the hydrological behaviour of common substrates allows a 

conceptual estimation of these effects.  

So, whilst at the state level, groundwater extraction appears to occur at a sustainable level, 

this is unlikely to be the case at the local scale. Groundwater extraction (and its effects on 

connected surface water) is likely to be approaching (and at times exceeding) sustainable 

rates in the more intensively developed (and therefore valuable) agricultural areas. An 

example from Wesley Vale is provided below. 

1.4.3. The Wesley Vale Groundwater Assessment Area – stress on connected water 
resources 

The most recent modelling of groundwater and connected water systems in Tasmania was 

undertaken for the CSIRO Sustainable Yields project, which estimated likely effects of climate 

change and water resource development in a series of 21 Groundwater Assessment Areas 

(GAA’s) in five reporting regions (Arthur-Inglis-Cam, Mersey-Forth, Pipers-Ringarooma, South 

Esk and Derwent-South-East) until ~2030 (CSIRO 2009).  This modelling was based on a suite 

of 19 models developed under a previous DPIPWE program, ranging from non-numerical, 

conceptual models (8) and partly numerical models (8) to calibrated, transient numerical 

groundwater flow models (3 - at Mella, Wesley Vale and Scottsdale). The 3 calibrated models 
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allowed estimation of relationships between precipitation, recharge, interception, extraction, 

river baseflow and total discharge to be estimated. 

 

The modelling was undertaken at a coarse level, with large uncertainties inherent in model 

development, due to a lack of input data. The authors state: 

“Most of Tasmania suffers from a lack of long-term, high-quality groundwater 
monitoring data. The greatest limitation of the existing groundwater models, both in 
terms of uncertainty in results from this project and future determinations of 
sustainable extraction limits, is the absence of reliable groundwater extraction and 
water level monitoring data. Until this data has been acquired and used in the 
calibration process, the models should only be considered as preliminary regional-
scale assessment tools. Furthermore, the modelled hydrographs presented here 
should be viewed in terms of the general trends in groundwater levels and not 
necessarily the absolute values.” (CSIRO 2009 p. 12). 

 

The ‘regional’ scale used as study area boundaries for the models is likely to obscure 

important issues at the local level. For example, the effects of groundwater pumping on small 

plateau streams of productive basalt plateaus in the north of the state are likely to be greatly 

understated because the model regions cover both these systems and adjacent, large, incised 

river valleys (which receive the majority of groundwater-derived baseflow, but are not 

generally used for agricultural supplies). Most seasonal restrictions in these areas apply to 

smaller upland streams, where the risk of interference by groundwater pumping is highest. 

The only individual GAA with a calibrated model encompassing predominantly the plateau 

component of the landscape is the Wesley Vale area, where risks of over-extraction of 

groundwater are well illustrated. Table 4 illustrates the modelled effects of current versus 

future climate and development scenarios on the ratio between extraction and recharge (E/R) 

in the Wesley Vale GAA, where:  

 Scenario A – historical climate (1 January 1924 to 31 December 2007) and current 
development (3 classes – wet, mid, dry, based on regression of the wettest, medium 
and driest consecutive 23 year periods); 

 Scenario B – recent climate (data from 1 January 1997 to 31 December 2007 were 
concatenated to make an 84-year sequence) and current development; 

 Scenario C – future climate (84-year sequence scaled for ~2030 conditions) and 
current development (3 classes – wet, mid, dry); 

 Scenario D – future climate (84-year sequence scaled for ~2030 conditions) and future 

development (defined as an increase in the proportion of extraction/recharge of 0.25) 

(3 classes – wet, mid, dry). 
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Groundwater 

Assessment 

Area 

A wet A mid A dry B C wet C mid C dry D wet D mid D dry 

Wesley Vale 0.13 0.18 0.60 0.95 0.18 0.17 0.18 0.27 0.25 0.27 

 

Table 4. Extraction relative to recharge (E/R) for groundwater assessment areas in the Wesley Vale GAA under 
scenarios  A, B, C and D (From CSIRO 2009). 

The ratio of extraction relative to recharge (E/R) is commonly used to assess the potential 
level of stress within aquifers. Where the ratio is greater than 1.0, the groundwater resources 
are being extracted at a rate greater than diffuse recharge is able to replenish the 
groundwater. Aquifer stress categories for E/R suggested by CSIRO (2009) are as follows: 
 

 low, E/R zero to 0.3 

 medium, E/R 0.3 to 0.7 

 high, E/R 0.7 to 1.0 

 very high, E/R >1.0. 

This analysis indicates: 

 Under the historical climate scenario (A) aquifer stress ranges from low to medium, 

where 60% of recharge is extracted from wells; 

 Under the recent climate scenario 95% of recharge is extracted under current levels of 

groundwater development (high stress); 

 Under the future climate scenario stress remains low at current extraction rates; 

 Under the future climate with groundwater development scenario stress is increased, 

but remains low (although this figure approaches the level commonly accepted as a 

‘safe’ or sustainable yield (CSIRO 2009)). 

The analysis indicates that from 1997 to 2007 almost all recharge which would otherwise 

have been eventually transferred to baseflow was intercepted by groundwater extraction. 

This is reflected in significant drawdowns in monitoring wells in the area (Harrington et al. 

2009). Although throughflow times are currently unknown, it is likely that this interception 

would have resulted in a decrease in surface water potentially available to fulfil surface water 

allocations from connected streams or imposition of earlier ‘cease to take’ restrictions than 

otherwise.  

The fertile basalt plateaus typified by the Wesley vale GAA comprise Tasmania’s highest value 

cropping and dairying land, however they are traversed by comparatively small and unreliable 

surface streams. With water a fundamental input to high value agriculture it would be 

prudent to focus on them as a priority for future conjunctive water management planning and 

policy development. 
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Managing this poorly recognised risk provides a fundamental challenge for water managers in 

Tasmania, in critical agricultural regions. It is the main driver behind development of this 

Framework.  

1.4.4. Key issues  

Issues related to this primary challenge are outlined below, to provide context for options 

discussed in Part 2 of this paper. It is recognised that resources will not permit immediate 

implementation of solutions to these issues, however this section provides a basis for 

prioritisation of critical components of a connected water management program, to be 

implemented as resources allow. 

1.4.4.1.  Knowledge management, monitoring and technical advice 

Information to allow the Department to manage the primary risk of over-allocation of 

connected water at the catchment scale is available in certain areas, but at the state scale is 

minimal. Understanding of connectivity must rely on modelling, based on a knowledge of 

general principles of hydrogeology and hydrology of different terrains. To date, a single 

project to monitor and document interaction of groundwater and surface water processes 

has been undertaken in Tasmania, assessing the interaction of the Great Forester River and 

adjacent McKerrows Marsh in northeast of the state (Bobbi 2007).  

1.4.4.1.1. Developing the knowledge base 

Whilst the behaviour of Tasmania’s surface streams and waterbodies is now reasonably well 

documented, mapping and analysis of groundwater and connected systems is in its infancy. 

Whilst maps of groundwater prospectivity and flow systems are available at scales between 

1:250 000 and 1: 500 000 (Figs. 3 and 4), these have generally been derived from geological 

maps, and a theoretical understanding of the behaviour of groundwater in mapped units. 

Very little field testing of these maps has been undertaken. Additionally, more detailed 

groundwater flow systems mapping has been produced for the NAP (National Action Plan for 

Salinity) area in eastern Tasmania.  

Nineteen groundwater models have been recently produced for Tasmania, predominantly in 

northern agricultural catchments (REM/Aquaterra 2008). Surface and groundwater systems 

have been integrated to varying degrees, based on existing knowledge. Only three of these 

models are fully transient and calibrated (although insufficient input data restricts the 

predictive power) – Wesley Vale, Mella and Scottsdale. The remainder are essentially 

conceptual, having minimal numerical input or predictive power. 

Gaining a better understanding of processes connecting groundwater and surface water is 

recognised as a priority under the National Water Initiative, and various projects (supported 

by the National Water Commission) are currently underway in Tasmania to increase 

understanding. These projects focus on the Smithton karst system, and the Sassafras-Wesley 
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Vale area. Results of these projects are now becoming available, and will complement the 

McKerrows Marsh work. There is still much to be learned, however results of these studies 

may now be incorporated in risk assessments designed to guide and prioritise planning and 

management effort. 

Ideally, conjunctive water managers should have access to reasonably detailed 

hydrogeological and surface hydrological monitoring, mapping and modelling, including: 

 An adequate groundwater and surface water flow and level monitoring network; 

 Adequate groundwater and surface water chemistry data (conductivity for both, along 

with turbidity for surface water as a minimum); 

 Main aquifer geology mapping; 

 Subsidiary aquifer geology mapping; 

 Hydrogeological Units mapping (which may be a combination of related aquifers); 

 Groundwater Flow Systems mapping (at an appropriate scale); 

 Adequate stream network mapping; 

 An appropriate stream classification (e.g. regulated and unregulated, perennial, 

intermittent and ephemeral streams; geomorphic classes (e.g. RiverStyles analysis – 

Brierley and Fryirs 2005)). 

 An approach to adequately deal with the general inconsistency of surface water 

catchments and boundaries of aquifers and hydrogeological units; 

 Surface water and groundwater models (ideally, conjunctive water models), including 

a whole-of-catchment water balance; 

 Assessment of volumes of groundwater, recharge and discharge rates for important 

connected systems; 

 Assessment of time lags between recharge and discharge into streams, adjacent 

aquifers or the sea; 

 Assessment of groundwater flow rates compared with piston effects in various 

contexts; 

 Assessment of water chemistry and water quality of connected systems; 

 Assessment of the values and environmental water requirements of groundwater and 

surface water dependent ecosystems. 

1.4.4.1.2. Information management 

Currently, surface and groundwater information is stored and made available through the 

Water Information System Tasmania (WIST). This database is available to departmental 

officers, and the public through the DPIPWE intranet and website. A newly developed 

groundwater database, the Groundwater Information System (GWIMS) has recently been 

developed and is available to both departmental users and the public through WIST. Currently 

GWIMS is primarily configured to manage information related to bore development, 

ownership, groundwater levels and associated aquifer characteristics, rather than information 
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on natural features (e.g. springs and other groundwater dependent ecosystems). Information 

on licensing, allocation and other water management systems is available through the Water 

Information Management System (WIMS). 

Whilst these databases perform an adequate function, integration of surface water and 

groundwater data, along with administrative data would provide a seamless access point to 

all Tasmanian water information. 

State and Australian Government water information is also co-ordinated, primarily by the 

Bureau of Meteorology. Stream gauge data is currently provided to the BOM, and is available 

on its website. A project to share groundwater data is currently underway, aimed at 

improving the National Groundwater Information System (NGIS) by ensuring compatibility 

between state and BOM databases, and developing protocols for data transfer. 

Improvements to Tasmania’s water information management systems may be achieved in the 

following key areas: 

 Providing access to conjunctive water data, including inspections, time series and 

spatial information, through an integrated groundwater and surface water 

information management system; and 

 Development of an integrated water management database. 

1.4.4.1.3. Technical interpretation and advice 

Currently, technical advice regarding groundwater and surface water resources is available via 

the DPIPWE website, and limited access to departmental specialists. More detailed advice is 

available from specialist private hydrogeological and environmental consultants, who also 

regularly access water data from the website. 

As resourcing constraints will make the provision of technical advice from departmental staff 

increasingly difficult, development of further web-based tools may be warranted, including: 

 Improvement of web-based public information on groundwater, surface water and 

groundwater-surface water interaction; and 

 Provision of expert advice through a web-based ‘water management advisor’. 

1.4.4.2.  Legislation 

As described above, the Water Management Act 1999 provides for the management of both 

groundwater and surface water systems. However, certain elements of the Act fall short of 

best practice regarding connected water management. Some amendments to the Act 

regarding groundwater and connected water management are likely to be warranted, given 

that the Act was drafted before the Intergovernmental Agreement on a National Water 

Initiative and its requirement for “... connected systems to be managed as a single resource.” 

(Objective x.)).  



 
 

57 
 

Given the highly connected nature of Tasmania’s water resources it is inappropriate for 

groundwater to be managed as a Part 5 right, allowing essentially unfettered access to a 

significant component of the combined water resource. In the light of this, Dr Kenneth Knox 

(URS) was contracted to DPIPWE in January 2010, to review the content of the Act in relation 

to groundwater management, and management of conjunctive water resources (Knox 2010).  

1.4.4.2.1. Knox review of the Water Management Act 1999 

In general Knox (2010) supports the Act’s capacity to enable management of Tasmania’s 

groundwater and connected water systems, stating: 

The Tasmania Water Management Act of 1999 is a comprehensive and proactive legal 
instrument designed to create a viable water management system that promotes the 
sustainable use of water resources in an equitable manner for the current and future 
generations in Tasmania. It provides a general framework that strives toward achieving 
a balance between economic development of water resources with ecological values 
and community involvement. (p.12). 
 
The description of these objectives in the Act reflects the shift in water management 

focus from the traditional approach that centered upon the unimpeded capture and 

exploitation of the natural water resources for economic development to a holistic 

approach that incorporates the ecological and societal values that are now demanded 

by the populace. (p.3.). 

Knox (2010) provides a series of recommendations for review of the Act, regarding 

groundwater management and conjunctive water management, and risks associated with 

not implementing them. The most important issues raised include: 

 

 Part 1 – Preliminary  

Recommends the addition of a declaratory statement in this introduction section to 

clearly integrate the withdrawal, use, management, and regulatory compliance of 

groundwater resources with surface waters in a collective water management 

scheme for the State of Tasmania.  

 

 Part 2 – Objectives 

Concurs with the objectives of the Act, and provides two complementary objectives 

regarding groundwater management: 

 Promote the sustainable use of groundwater resources; and 

 Implement an efficient and equitable groundwater allocation system. 

 Part 3 – Administration 

 Recommends supplementing the Act with further definition and transparency of 

committee creation and purpose;  

 Supports appropriate Ministerial delegations to DPIPWE; 

 Recommends modifying license fee structures to cover the full cost of water 

licensing; and 
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 Recommends a new section in Part 3 to provide explicit authority to the Minister 

or his/her delegate to promulgate rules and regulations that govern use of 

groundwater and conjunctive use of water in specific geographic areas or 

geologic formations that are deemed appropriate. 

 Part 4 – Water Management Plans 

 Recommends amendment of S13.1 to include a brief purpose statement to 

include reference to the objectives of the Act; 

 Recommends amendment of S14.2 to expand the list of requirements to include 

additional quantitative and empirical information to assist water officials in the 

review and analysis of a potential water management plan; 

 Recommends amendment of S37 – 47 to specify additional information to be 

provided in licence applications for groundwater; and 

 Recommends amendment of S46 to require the mandatory installation of meters 

on wells, to annually report groundwater takes, and to allow the curtailment of 

takes in violation of licence conditions. 

 Part 5 – Rights in respect of water 

 Recommends amendment of S48 to modify the definition of stock, domestic and 

irrigation use, and provide for an additional class: ‘specified purpose’; 

 Recommends an additional section to to place a reasonable and appropriate 

limit on the amount of water available for a license or permit and to prevent 

waste; and 

 Recommends inclusion of an additional section to prevent the waste of water 

resources. 

 Part 6 – Licensing and Allocation of Water 

 Recommends amending Division 2 to develop a schedule of appropriate water 

use for various applications; and 

 Recommends amending Division 3 to increase penalties for illegal taking of 

water. 

 Part 7 – Wells 

 Recommends provision of an assessment of general requirements and 

availability to take groundwater in Tasmania; and  

 Recommends that pertinent sections contained within the Act regarding 

groundwater be reconciled for consistency and clarity, and provides examples. 

 Part 13 – Enforcement 

 Recommends amending this Part to strengthen measures to preclude the willful 

violation and unlawful taking of water in a timely manner. 

 

Knox provides a brief discussion of  elements of the Water Management Regulations 2009, 

suggesting that specification of acceptable levels of domestic and stock water use, specific to  

particular livestock (e.g. poultry, cattle etc) is problematic for practical administration and 
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enforcement. It is suggested that these be addressed in policy documents rather than 

legislation, and recommends that assignment of water supplies for livestock be aggregated 

and applied to commercial enterprises only. 

 

Knox also discusses a series of risks that may impede the practical implementation of 

groundwater regulation. These include: 

 Insufficient competent staff; 

 Insufficient funding for operations and expenses; 

 Change management, both within DPIPWE and the community; 

 Inertia; 

 Lack of resources and experience; 

 Unfamiliarity or lack of knowledge of groundwater resources; and 

 Reluctance of groundwater users to be included.  

 

Knox provides prioritised options for solution of these issues. These are discussed in Part 2 of 

this paper. 

 

1.4.4.3.  Water Allocation Policy 

The most important recent advance in water management policy has been the development 

of the Draft Water Allocation Policy (WAP), which incorporates specific requirements to 

address conjunctive water management. Whilst Principle 3 of the draft WAP (and 

accompanying Guidelines) sets out specific requirements for assessment and allocation of 

connected water resources, some other principles may require refinement if they are to be 

meaningfully applied to groundwater and connected water management. Issues include: 

Principle 4:  Priority of access to a water entitlement including a licensed allocation is 

determined through the level of surety of the water allocation.  

It is currently unclear how the concept of surety may be applied to groundwater allocation (or 

conjunctive water management), or whether existing surety classes have an application to 

either. It is likely that in some cases (particularly where aquifers and integrated gw/sw 

systems react rapidly to rainfall/recharge events) that a surety system approaching that for 

surface water may be developed. Where lag times between recharge and discharge are long, 

or reaction of the aquifer to recharge events is slow (e.g. decades or longer) the current 

concept of surety as applied to surface streams is likely to be inappropriate. The current 

project to regionalise sw/gw interaction across Tasmania may provide the basis for a tool to 

prioritise the development of groundwater sureties as a basis for conjunctive management.  

Principle 5: Where practicable, the level of surety also indicates the notional reliability with 

which a water allocation is expected to be available in any one year, taking into 

consideration natural variability in the supply of water 
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 This principle appears to be sound regarding groundwater  and connected systems. However 

(similarly to the surface water gauging network) a suitable groundwater monitoring network 

will be required in order to adequately monitor natural variation in water levels, and the 

effects of extraction. Use of both surface flows and groundwater levels will be necessary to 

ensure best practice in estimation of the notional reliability of connected systems. Tasmania’s 

groundwater monitoring network is currently poor. Part 2 of this paper provides a prioritised 

approach to development of an adequate monitoring system. 

Principle 6: Total allocations allowable over a year may be prescribed within seasonal 

and/or daily volumetric allocation limits that are generally identified for two 

‘take’ periods for ‘reliable’ water or, for less reliable water, when specific 

conditions are met. 

Ideally, application of this principle to groundwater and conjunctive management will require 

a regional approach. In some catchments winter recharge of aquifers results in summer highs 

in groundwater level. In these cases, two annual take periods may be justified (and potentially 

beneficial to users, as lower surface water yields  are offset by higher groundwater levels). 

However, in many cases lags between recharge and water level changes are less 

straightforward. It is likely that, if a single, statewide principle is required, groundwater be 

managed according to a single, annual take, unless it can be demonstrated that seasonal 

takes can be justified. 

Principle 7: As a ‘rule of thumb’, up to 20% of the total available yield of ‘reliable’ water in 

any catchment or sub-catchment may generally be made available under 

licence, with allocation limits and takes managed to retain natural flow 

variability over the year. 

This principle can potentially be applied to conjunctive systems (but not groundwater alone) if 

it is assumed that all water (both groundwater and surface water) exits the catchment 

through the surface stream network. It has been suggested that the simplest approach to 

conjunctive allocation assumes that this is the case, and (with a further assumption of 100% 

connectivity) whole of catchment allocation could then be made by simply adding 

groundwater and surface water allocations, based on records from the lowest gauge on the 

trunk stream (e.g. SKM 2006). The intention of this principle is to restrict total catchment 

allocation to 20% of annual ‘reliable’ yield, so this 20% should therefore be equitably shared 

between groundwater and surface water allocations. Relaxing these assumptions (e.g. to 

account for subsurface leakage, either into adjoining aquifers, or direct to the sea) may allow 

modification of the proportion of surface water and groundwater allocated (or potentially 

increase the total amount allocated if subsurface leakage can be demonstrated). Where 

modelling is inadequate, a sustainable yield for the groundwater component of the total 

catchment water balance may be made, based on the ratio of extraction to diffuse recharge 
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(as suggested by the guidelines for Principle 3). In other equivalent jurisdictions, this 

commonly lies between 0.2 and 0.3 (CSIRO 2009). 

Principle 8: An assessment of risk to other water users and the environment within the zone 

of influence of the proposed off-take point guides the setting of allocation limits 

at the local scale and decisions on whether specific allocations at the off-take 

point should be made available through a water licence.   

This is a reasonable principle for both groundwater and conjunctive allocation, as wells are 

the equivalent of surface water offtakes, although it raises some questions regarding trade. 

Whether allocations should be defined according to a point in space requires assessment of 

potential benefits to simplify compliance. Temporary restrictions based on gauged flows (or 

monitored groundwater levels) may be more easily related to a fixed offtake, however there 

may be detrimental consequences for water trading, where the principle of effective 

separation of land title from water rights would appear to suggest that allocations would 

work more efficiently if not tied to a single offtake location. 

Principle 9: Dam permits and water licences specify conditions including passing flow 

requirements to allow the Department and water user to manage risks to 

downstream entitlements and environmental needs from any allocation.   

It will be difficult to apply the principle of passing flows to groundwater or conjunctive 

allocation as the term is currently understood.  However,  groundwater does ‘flow’, and if an 

estimation of aquifer transmissivity is available, it may be used to estimate lag times from 

recharge to discharge, or reaction times if a piston effect within the aquifer is demonstrated. 

These lag times are extremely important in assessing the potential effects of double 

allocation, and the risks involved in intercepting groundwater before it emerges as stream 

baseflow.  A zoning system may be applied to manage this risk, with high transmissivity zones, 

close to surface water systems allocated according to the same rules as those surface 

systems, with different rules applying to groundwater allocation as distance increases, 

transmissivity decreases or a combination of both (e.g. Evans 2007). Additionally, 

consideration should be given to insertion of “well-works permits” after “dam permits”, as 

well works permits now require assessment of potential effects on adjacent surface streams 

and water bodies, similar to dam permits. 

  



 
 

62 
 

1.4.4.4. Water Management Planning 

Water management plans are developed under provisions of the Act, and according to 

principles of the Water Allocation Policy. Connected water management issues related to 

development of plans are therefore linked to the discussion of draft WAP principles above, 

and development of appropriate licensing and allocation principles.  

Licensing and allocation of connected water resources 

Key issues in the development of water management plans which enable the implementation 

of a sustainable water regime encompass licensing and allocation of water. Implementation 

of draft WAP Principle 3 (and supporting measures, as discussed in Part 2 of this paper), along 

with review of other principles as suggested above, will allow progress to be made in that 

direction. 

Elsewhere in Australia, groundwater is commonly allocated according to a sustainable 

percentage of calculated average annual diffuse recharge (or, where information is available, 

a percentage of the volume of water found between average summer and winter piezometric 

surfaces), with monitoring used to iteratively review and modify the proportion of recharge 

allocated (e.g. CSIRO 2009). This system works best in poorly connected systems where it is 

assumed that recharge will result in a continuous net rise in water tables.  

In well connected systems the task is more difficult, as under natural conditions recharge and 

discharge are generally in equilibrium, with water tables fluctuating around a relatively 

constant, average level. Calculation of sustainable groundwater yields relies on long-term 

assessments of the aquifer’s capacity to rebound to average levels following a period of 

drawdown. A catchment’s baseflow index (BFI) is the best hydrological tool to estimate the 

implications of connectivity for catchment-scale allocation, as a high BFI indicates significant 

flux from groundwater to surface streams. In these cases it would be prudent to subtract the 

sustainable groundwater yield from total catchment yield prior to assessment of sustainable 

surface water allocations. 

Where certain conditions exist in catchments, current surface water allocation limits may 

potentially be used to guide allocation of groundwater. If it can be demonstrated that:  

 the catchment is essentially ‘closed’ (ie there is little migration of groundwater across 

surface catchment boundaries); 

 the majority of recharge eventually discharges into surface channels above the gauge 

rather than direct loss to the sea;  

 recharge-discharge lags are small; and  

 recharge and discharge are close to equilibrium,  

then a sustainable proportion of annual stream discharge (as measured at the gauge) may be 

shared between surface and groundwater users. In this case, where surface streams are fully 

allocated, it may be wise to either cap groundwater extraction, or encourage trade between 
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groundwater and surface water resources. An acceptable rule of thumb is to link groundwater 

allocations to the long-term variability in water table levels, ensuring that levels do not exhibit 

an ongoing decline. Modelling may provide initial sustainable limits, however where data are 

poor, such as in most of Tasmania, ongoing monitoring and adaptive management of 

allocations will be necessary to ensure long term aquifer decline (and associated impacts on 

surface flows and waterbodies) does not occur. 

In catchments where these assumptions do not hold (e.g. significant cross-catchment 

groundwater transfer) it may be necessary to combine groundwater and surface water 

models across more than one catchment to ensure that groundwater use does not affect 

neighbouring catchment yields. Where significant loss to the sea can be demonstrated, it may 

be possible to increase the sustainable yield from groundwater sources, as long as average 

water table levels are maintained, and effects on the marine environment are acceptable. 

1.4.4.5. Water Trading 

1.4.4.5.1. Groundwater and conjunctive water trading in Tasmania 

Provisions for groundwater and conjunctive water trading are listed under Part 6 of the Act. 

Guidelines for interpretation of these provisions are provided in Water Resources Policy 

#2003/2 – Guiding Principles for Water Trading in Tasmania.  

Tradable rights include both licences and allocations (as described above). A licence is held by 

a person (i.e. ownership does not automatically transfer with land transfer) and there are no 

statutory limitations to ownership – however in practice the licence owner has been required 

to own the land and use the water. Non-tradable rights are specified in the Policy – generally 

‘Part 5 rights’ to take groundwater. Policy #2003/2 also prohibits the sale of groundwater 

unless licensed (although currently there have been no licences issued to take groundwater in 

Tasmania). Trade-related transactions include: 

 change in ownership only of entitlement, permanently or for a fixed period, 
without change in location 

 permanent change in location of all or part of an entitlement 

 temporary change in location of all or part of an entitlement 

 trade in water allocations (as they are defined in the NWI) could be effected by 
fixed-period transfer for the remainder of the water year. 

 

To date, no Groundwater Management Units (or management zones), or sustainable 

extraction limits for groundwater have been formally established, and the capacity to trade 

within or between zones has not yet been determined. Trading may, however theoretically 

commence in a Water Management Plan area once the plan has been gazetted and licences 

issued. 
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Additionally, no formal rules for the operation of groundwater trading markets have been 

established, including timeframes and fees and assessment methods for licence and trading 

applications. No provisions for support or monitoring of trade have been introduced, beyond 

the general capacity to manage water licences and allocations. 

A recent Waterlines report (GHD, Hamstead Consulting and O’Keefe 2011) describes the need 

for reform of groundwater (and connected water) trading systems at the national and state 

scale – this report forms the basis for discussion in this section. In general terms, the need for 

trading is triggered by water scarcity – for example in Tasmania it is considered that the 

capacity for summer takes is already fully allocated. Where other sources (potentially winter 

takes, groundwater takes or the possibility of importing water through water development 

schemes) water trading will allow thye market to determine how water should flow to the 

highest value use. 

Various prerequisites are required to enable groundwater trading to occur (GHD, Hamstead 

Consulting and O’Keefe 2011): 

 an embargo or moratorium on the issue of new entitlements (either in the entire 
groundwater system, or smaller zones or areas); 

 water entitlements specified numerically, statutorily well defined and able to be 
traded; 

 unmet demand for water; 

 water entitlement holders willing to sell; and 

 metering of groundwater extraction (for at least temporary or seasonal 'allocation' 
trade). 

 
GHD, Hamstead Consulting and O’Keefe (2011) suggest three critical areas for consideration 

when establishing groundwater  and conjunctive trading: 

 specifying market boundaries; 

 assessing potential market activity; and 

 establishing appropriate management regimes. 
 

They suggest that important operational prerequisites for the introduction of trading are 

related to the first of these, where in most cases significant effort will be required to define: 

 management units (geographical market limits); 

 groundwater extraction limits (resource limits); 

 share or entitlement limits; and 

 the processes for managing any uncertainty surrounding these. 

A suite of principles to underpin groundwater and conjunctive water trading are provided by 

GHD, Hamstead Consulting and O’Keefe (2011), and discussed further in Part 2 of this paper. 
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Trading between groundwater and surface water sources 

GHD, Hamstead Consulting and O’Keefe (2011) provide a summary of the current situation in 

Australia. Whilst movement of water rights between groundwater and surface water can 

potentially occur in most jurisdictions (including Tasmania), in practice this rarely occurs. Such 

trade does occur in areas such as the Peel River valley in NSW or the Callide Valley in 

Queensland, where narrow alluvial aquifers are highly connected to surface streams 

 as if it was from the river, and surface water licences are used to manage this 
take, or 

 under 'conjunctive' or 'mixed take' entitlements (e.g. the Callide Valley in 
Queensland) where a single entitlement can authorise water to be taken from 
groundwater or surface water. 
 

The following discussion is provided by GHD, Hamstead Consulting and O’Keefe (2011): 
 

“The different nature of the surface water and groundwater rights presents a challenge to 

movement of rights between them, as does the uncertainty about the quantity and lag of 

movement of water between the sources. There is a strong risk that allowing trade between 

surface water and groundwater systems could affect the water rights of the receiving 

location. Determining 'conversion rates' between the very different rights is fraught with 

complexity. In most systems, a megalitre of groundwater entitlement represents a 'high- 

security' megalitre of supply. In an unregulated river, a megalitre of entitlement does not 

represent actual supply, but rather a chance to extract should some specified flow conditions 

occur in the river. 

For example, moving of water rights from an aquifer to a small river can result in an 

immediate effect on river flows, with the compensating increase in base flows discharging 

from the groundwater to the river occurring some time later (perhaps even many years, 

depending on lag times). In addition, if the river is 'unregulated', the impact of the trade 

cannot be confined to transacting parties - all rights holders on the river will feel the impacts 

of the additional river extraction. 

Likewise, if river entitlements are moved to the 'connected' groundwater system, all 

groundwater users in the receiving system will potentially be affected by the increased 

extraction, and all surface water rights holders will benefit. The third-party impacts are 

difficult, if not impossible, to corral. 

These risks are lowest in areas where groundwater licences have already been issued with 

conditions equivalent to those of the licences for the linked surface water resource, and 

where the level of connection is high. This occurs in a number of catchments in Victoria and 

Queensland. 

As well as the technical and policy difficulties associated with trades between surface water 

and groundwater, there are the potential issues of market distortion discussed in relation to 

trade between disconnected groundwater systems. Significant analysis would need to be 
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undertaken on the issue of trading between surface water and connected groundwater, and 

firm policies and practices established (including the use of conversion factors or exchange 

rates) before such transactions were enabled. 

The ACCC, in its draft advice to the MDBA (2009), and repeated in its final advice (2010), 

recommended that water resource plans only permit trade of water access rights between 

surface water and groundwater in highly or moderately connected systems, and then only 

when particular requirements can be met. It also recommended that trade between surface 

water and groundwater systems with a low level of connectivity (or none) should be 

prohibited. 

Irrespective of connectivity, there may be significant risks to government, the environment 

and the rights of existing licence holders associated with trades between surface water and 

groundwater. A simpler approach to the issue may be to leave it to existing markets to sort 

out. A surface water licence holder wishing to take groundwater could simply sell their 

surface water entitlement on the surface water market, realising its value in that market, and 

use the funds to purchase an entitlement in the connected groundwater market, paying the 

price demanded by that market, or vice versa.” (p. 36). 

These issues may be addressed according to principles discussed in Part 2 of this paper. 

1.4.4.6. Groundwater dependent ecosystems 

Groundwater dependent ecosystems (GDE’s) in Tasmania are generally not well understood, 

either at a scientific level or in the general community, despite the fact that a large proportion 

of the state’s rivers, lakes, wetlands, terrestrial vegetation communities and, potentially 

estuaries are highly dependent on groundwater to sustain their ecological function. Perhaps 

the most obvious systems are karstic, where both surface and subsurface landforms, plants 

and animals rely wholly or partly on subsurface flows, springs and seeps. In karst it is possible 

to view groundwater ‘in its natural habitat’ and its relationship with surface flows through 

commercial cave and karst interpretation tours. 

GDE’s represent a vital yet poorly understood part of the freshwater environment, yet their 

importance has only recently been recognised, and policy implications of maintaining these 

systems are beginning to be addressed. Whilst management of Tasmanian karst systems has 

been a significant focus for management of GDE’s over the last three decades (eg Kiernan 

1984, 1995, Houshold and Davey 1987) very little effort has gone into management of other 

GDE types (other than perhaps where baseflow dependent rivers have been assessed and 

managed under surface water assessment programs). It is important that large gaps in our 

knowledge of these systems are recognised and addressed through directed research, and 

that results are effectively communicated to the community and decision makers. 

Whilst the Conservation of Freshwater Ecosystem Values (CFEV) program specifically 

addresses karst and groundwater dependent ecosystems, its classification system requires 
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better alignment with developing national frameworks, and a commitment to continuously 

update data from the original snapshot of known information.  

Threats to GDE’s 

Various activities may compromise the health of GDE’s including: 

 Increasing groundwater extraction; 

 Interception and diversion of water in recharge zones; 

 Rising saline water tables; and 

 Contamination through groundwater pollution. 

Climate change is likely to have significant effects on the balance between rainfall, recharge 

and runoff in catchments, with consequent effects on habitats dependent on groundwater. 

Rehabilitation of mismanaged groundwater systems is extremely complex and costly – and 

sometimes impossible in human timeframes.  

Effective management of GDE’s depends on a knowledge of the nature of groundwater 

dependency (including an estimate of the division between surface and groundwater 

sources), including assessment of their Environmental Water Requirements (EWR’s - the 

water regime needed to sustain its key ecological values). The EWR is analogous to the 

environmental flow requirement concept for surface water dependent ecosystems. This will 

allow the development of Environmental Water Provisions (EWP’s) through a process of 

groundwater allocation that balances water requirements to sustain key ecological processes 

with broader social and economic objectives for the resource. 

 

1.4.4.7. Well construction 

Well construction in Tasmania is carried out under a drillers licensing system, which ensures 

registered drilling companies possess a minimum acceptable competence. Guidelines for 

drillers licence applications are available on the DPIPWE website. Construction of bores must 

adhere to the latest National Uniform Drillers Licensing provisions, which outline minimum 

construction requirements for water bores in Australia (NUDLC 2003). 

In Tasmania, a significant number of wells are excavated holes, rather than bores. These are 

particularly common in porous aquifers such as coastal sands in the NE of the state, and over 

much of King and Flinders Islands. Typically, holes are dug to below the water table, and 

groundwater pumped, either to a tank or direct to irrigators. These are generally constructed 

using an excavator. Many have a capacity less than the 1 Ml limit (above which it is necessary 

to apply for a dam permit). These ‘dug wells’ pose a problem for existing legislation, as the Act 

requires all wells to be excavated by licensed drillers. As drilling is not necessary, review of the 

Act will be required to exempt this class of well from that requirement (whilst retaining the 

need for a well-works permit to be issued prior to construction).  
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1.4.4.8. Field operations and compliance 

Before the implementation of well-works permits and drillers licensing amendments to the 

Act in 2009, the majority of field operations and compliance work was focussed on 

management of surface water. Currently, administration of well-works and drillers licence 

applications are managed by central administrative staff. However, as more water 

management plans requiring groundwater licensing are gazetted (along with appointment of 

Groundwater Areas) operational staff are likely to be required to provide advice, and ensure 

compliance with groundwater licence conditions. This presents various challenges, as both 

water users and enforcement staff are currently unfamiliar with the nature of groundwater 

resources, surface water connections and associated environmental issues.   

Key issues in Tasmania include: 

 Reluctance of groundwater users to be included in formal licensing and allocation 

systems; 

 Monitoring/surveys of groundwater usage; 

 Monitoring standing water levels and water chemistry/quality; 

 Education of water users and DPIPWE compliance staff regarding groundwater 

systems, connectivity and requirements of groundwater dependent ecosystems;  

 Education of users and compliance staff regarding legal issues and water trading 

mechanisms to integrate groundwater and surface water administration;  

 Introduction of appropriate licensing and compliance fees (potentially based on a 

‘beneficiary pays’ system);  

 Support for enforcement activities; and 

 Introduction of appropriate penalties for illegal water extraction and use. 

1.4.4.9.  Resourcing 

The cost of resourcing effective groundwater and connected water management is a 

significant challenge. Assessment, monitoring and evaluation of resources is a core 

requirement for building knowledge, understanding and effective management rules and 

tools. Information management, planning and licence administration require significant 

resources. Efficient compliance systems and provision of practical advice are key components 

to ensuring effective implementation of the Act.  

Knox (2010) states:  

“Implementation of a groundwater regulation system requires the expenditure of funds for 
data collection, community educational efforts, development of groundwater modeling and 
other expenses. Candidly, the claim that a government agency is underfunded is simply not an 
innovative or unique assertion. However, failure to provide adequate funding will indeed limit 
or delay successful implementation of a groundwater regulation system” p.14. 
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Knox suggests that better application of a user (or beneficiary) pays system has proven to be 

the most effective way to ensure adequate funding to develop and maintain a groundwater 

and conjunctive water management system in the western USA, and suggests settings fees to 

reflect the true cost of licensing. Cost-sharing between local water management organizations 

and individuals with government, and provision of federal funding grants are also suggested. 

 

1.5.  Existing approaches to conjunctive management 

Over the last decade, significant advances have been made in the recognition and 

conceptualisation of groundwater/surface water interaction, and the necessity for 

development of appropriate policies at the national scale.  However, at this stage no 

jurisdiction has formally endorsed a suite of policies to support management of connected 

water. 

The following are key contributions to defining issues and discussion of policy responses. They 

form the basis for this draft Framework. The first comprehensive framework for conjunctive 

water management in Australia was commissioned by the Murray-Darling Basin Commission 

in 2001. “Guiding Principles for Sustainable Groundwater Management” was produced by a 

team of International Association of Hydrogeologists in 2004, and currently provides a key, 

comprehensive background for development and implementation of conjunctive water policy 

in Australia (REM 2004). It provides advice regarding: 

 Identification of Resource Management issues; 

 Identification and quantification of water users and uses; 

 Analysis of the external decision environment; 

 Technical assessments; 

 Surface and groundwater balances; 

 Defining user provisions: Agreed trade-offs; Integrated modelling; Consultation; 

Principles for defining provisions; 

 Planning and implementation: Operating rules; Policy framework; Principles for 

planning and implementation; and 

 Monitoring and evaluation. 

 

An iterative process to develop and implement policy for the irrigate areas of the Murray-

Darling basin was presented, which underpins most subsequent work in the field (Fig 11). This 

draft Framework draws heavily on this approach where relevant to Tasmanian conditions.  
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Fig 11. Decision framework for conjunctive water resource management within the irrigated regions of the 

Murray-Darling basin (From REM 2004). 
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This approach was refined in 2006 with a national framework to assess and manage the 

impacts of groundwater-surface water interaction in Australia (SKM 2006). This framework 

builds on REM (2004), principally through provision of a suite of ten refined policy principles 

and accompanying recommendations, as well as analysis of gaps in both knowledge and 

policy development at the national scale. These principles are reproduced below: 

 

 “Policy Principle 1 – Define and apply consistent terminology relating to groundwater – 
surface water interaction  

A national terminology is proposed as follows:  

For the purpose of this draft national framework a “connected” system is defined as any 

system where the use of groundwater can “significantly impact” on the quantity and / or 

quality of the surface water, or alternatively where the use of surface water can 

“significantly impact” on the quantity and / or quality of groundwater, over a long term 

planning horizon (such as 30 to 100 years). The term “significantly impact” in this 

context will apply if the achievement of any long-term objectives for the water resource 

are put at risk as a consequence of groundwater - surface water interaction.  

Policy Principle 2 – Assess or conceptualise the process of groundwater – surface water 
interaction  

Demonstrate that groundwater and surface water are not connected by way of an 

assessment, to the satisfaction of the relevant statutory authority. If no assessment is 

undertaken, assume groundwater and surface water is connected.  

Policy Principle 3 – Define the potential impact of abstraction on groundwater and 
surface water interaction  

In systems where groundwater and surface water are connected, demonstrate the level 

of volumetric impact on surface water flow, as a consequence of groundwater 

abstraction, to the satisfaction of the relevant government authority. If no assessment is 

undertaken, assume that the volumetric impact of all bores in a catchment is a one to 

one hydraulic relationship, regardless of the distance of the bore from the surface water 

feature. The volumetric impact to ephemeral streams, as a consequence of groundwater 

abstraction will be evaluated on a case-by-case basis as determined necessary by the 

States and Territories.  

Policy Principle 4 – Manage connected groundwater and surface water resources in an 
integrated manner  

Groundwater and surface water resources in the entire surface water catchment are to 
be treated and managed in an integrated manner where connection exists. The 
development of a catchment-wide water balance is recommended to proportion the 
representative volume of surface water and groundwater available per time period 
according to the nature or degree of interaction.  

From a chosen benchmark year (and within an agreed phase-in period), surface and 

groundwater water management plans can be replaced by the one water management 

plan to encompass the integrated management of both the surface water and 

groundwater resources. The requirement for one water management plan would only 

apply in areas where both have been, or will be, developed.  
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Policy Principle 5 – Consider the long term issues of groundwater and surface water 
interaction in water management plans  

Groundwater and surface water flow management plans must consider the immediate 

term (seasonal), short term (e.g. 1 to 3 years), medium term (eg. 5 to 10 years) and the 

long-term (e.g. 50+ years) issues associated with groundwater – surface water 

interaction.  

Policy Principle 6 – Ensure groundwater storage accessed during drought periods does 
not unacceptably impact groundwater and surface water systems  

In systems where groundwater and surface water are connected, the accessing of 
groundwater storage is permitted during periods of drought on the condition of a 
particular restriction: that any groundwater storage accessed does not unacceptably 
impact upon the low flow ecological objectives of the surface water system within a 
time frame, as appropriate for the particular catchment. In circumstances where 
naturally ephemeral rivers exist, specific management approaches will be developed.  

The level of the groundwater storage permitted for use is at the discretion of the States 

and Territories however, the long-term groundwater abstraction volume should not 

exceed the sustainable yield.  

Policy Principle 7 – Consider all groundwater users in water management plans  
Water management plans should account for all types of groundwater abstraction 
(including stock and domestic) in the application of a groundwater balance and in the 
consideration of groundwater – surface water interaction impacts.  

Policy Principle 8 - Recognition of cumulative groundwater use impacts in water 
management plans and the groundwater access entitlement application process  
Management plans and groundwater access entitlement application processes consider 

all types of groundwater abstraction bores (regardless of distance from the surface 

water, and inclusive of those for stock and domestic purposes) where groundwater and 

surface water is connected. Specifically, the cumulative impact of groundwater 

allocations is recognised and managed.  

Policy Principle 9 – Consider enabling groundwater and surface water trading in areas 
with reasonable connectivity reaction times  

Groundwater – surface water trading is permitted only in areas with (demonstrated) 
reasonable connectivity reaction times (to be determined by the States and Territories). 
Importantly, the trading between groundwater and surface water should not 
compromise environmental flow objectives and water allocation security objectives and 
ultimately be subject to the approval of a Water Management Plan.  

In addition, compatibility between surface water and groundwater licence entitlements 

is achieved at a national level, and in turn, the legal, administration and management 

impediments are removed.  

Policy Principle 10 – Apply a precautionary approach to granting new water access 
entitlements  

Water managers are permitted to issue new water access entitlements up to the 

sustainable yield in a precautionary staged approach. The approach will involve 

staggering the issuing of new water access entitlements in a series of stages. Concurrent 

monitoring and analysis at each stage will be aimed at detecting unacceptable impacts 
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of abstraction to the quantity (or level) and quality of water resources and any 

connected water resource in the short-, medium- and long-term. The monitoring of 

impacts will be used as a guide to determine the timing and level of the next stage of 

issuing new water access entitlements. In issuing new water access entitlements, water 

managers should be mindful of the potential effects of climate variability on the 

availability of the water resource.” (SKM 2006).  

 

The following year, Brodie et al. (2007a) produced an adaptive management model for 

connected water – realising that in most parts of Australia technical knowledge and the 

capacity to model connected resource is generally insufficient to implement rigid, rules-based 

conjunctive water allocation processes. An accompanying work (Brodie et al. 2007b) provides 

a suite of field and analytical tools which may be used to develop understanding of 

connectivity at the regional level. 

 

A major project, undertaken to synthesise and simplify previous contributions, was completed 

by Evans (2007a,b). The proposed a series of general principles for conjunctive management 

of groundwater and surface water resources in Australia: 

 

 any agreement to use river water must also take into account groundwater use; 

 a combined groundwater/surface water plan provides greater certainty for all users; 

 groundwater modelling is essential to assess the effectiveness of various mitigation 
options; 

 although the impact of a single bore may seem small, the combined effect of many 
bores may be large; 

 the water quantity impact on the stream is often the same regardless of its distance 
from the bore, however the time lag may vary significantly; 

 there is nearly always a need for close monitoring and strong compliance; 

 it may be necessary to retire both surface and ground water licences; 

 a domestic water use policy may be necessary if there are many household bores; 

 there must be open and transparent agreement among technical people on the 
scientific method used to model water flows; 

 a good model can lead to better community understanding of the real issues; 

 the scientific basis for water planning should be complete before the management 
plan is developed; 

 management plans must be flexible to allow for changing conditions; and 

 zoning groundwater use enables the area with the heaviest impact on the river to be 

managed first. 

 

Since 2007 most effort has been put into further development of tools to support these 

principles, and to assist with implementation. Many of these project are currently under 

development, and will be finalised prior to wind-up of the National Water Commission in 

2012. The most significant include: 
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 SKM (2011): National Framework for Integrated Management of Connected 
Groundwater and Surface Water Systems: Policy and planning guidelines (a suite of 
analytical tools to assist conceptual modelling and scenario development at the 
regional scale); 

 SKM (in prep): Atlas of Groundwater Dependent Ecosystems (a web-base atlas of 
current understanding of the national distribution of GDE’s across Australia); 

 SKM (in prep): Environmental Water requirements for Groundwater Dependent 
Ecosystems; 

 DSE (in prep):  Accounting for groundwater-dependent ecosystems (GDEs) and surface 
water systems;  

 SKM (in prep); National assessment of surface water/groundwater connectivity (a 
field-based project assessing groundwater/surface water interaction in 70 key 
catchments); and 

 GHD, Hamstead Consulting and O’Keefe (2011) A framework for managing and 
developing groundwater trading. 

Most of these project reports are available in draft and have been reviewed for this 

Framework. 

Other than GHD, Hamstead Consulting and O’Keefe (2011), which is discussed in Section 

1.4.4.5 above, SKM (2011) provides a useful suite of principles, scenarios and decision-making 

tools to support conjunctive water management – particularly in the area of integrated 

allocation of groundwater and surface water resources. Most are applicable to the Tasmanian 

situation – discussed further in Section 2.2.2.7. 

Additionally, significant effort has recently been put into catchment and regional scale 

assessments and planning for connected water, principally in western NSW (Peel-Namoi 

system (O’Rourke and Bailey 2009), the Ovens Valley in Victoria (Lovell et al. 2009), the Mt 

Lofty Ranges (SA MDB NRM Board 2011) and Adelaide Plains in South Australia (SKM in prep) 

and south-west Western Australia (eg the Gingin Brook catchment (DOW 2011)). Important 

work is also progressing in New Zealand (e.g. Williams et al. 2008). Key findings and principles 

from these include: 

 The need to adequately define individual water resources and manage for both 

individual sources and their linkages. For example the Peel River Water Sharing Plan 

defines four sources: Surface regulated, surface unregulated, alluvial groundwater and 

fractured rock groundwater; 

 The need to zone groundwater extraction, based on distance between bores and 

streams, and transmissivity of aquifers, as recommended for the Peel and Ovens 

Valley systems; and 

 The need to manage longitudinally through catchments, ensuring that upstream takes 

from losing streams does not affect sustainable recharge of downstream aquifers 

(Eastern Mt Lofty Ranges). 
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PART 2. A CONJUNCTIVE WATER MANAGEMENT FRAMEWORK FOR TASMANIA 

The purpose of this conjunctive water management framework  is to provide policy 

development options and recommendations to support the fair, orderly and sustainable 

management of Tasmania’s connected surface and groundwater resources. It also provides 

guidelines on interpretation of policy principles, and options for implementation. 

The Framework will provide a basis for the inclusion of groundwater management into 

existing and future water management activities and plans. It will focus on conjunctive water 

management, in recognition of the importance of interactions between surface water and 

groundwater resources in Tasmania, and the lack of focus on these interactions in the past. 

The Framework will also provide a consistent basis for water managers to strike an acceptable 

balance between consumptive, non-consumptive (e.g. hydro-electric generation) and 

environmental uses.  

Apart from a few key areas, the majority of Tasmania’s stock, domestic, commercial and 

industrial needs have been supplied by surface water. A comprehensive suite of legislation 

and policy has been developed and implemented to support surface water allocation and on-

ground management. Unlike many other jurisdictions (where complex groundwater 

management systems have been established for many decades – generally independent from 

surface water management) Tasmania does not face significant difficulties in integration of 

separate surface and groundwater management administrative structures.  

The Water Management Act 1999, whilst requiring some amendment to better underpin 

conjunctive management, has been drafted to address both groundwater and surface water 

use (as does the draft Water Allocation Policy). This draft Framework provides a process to 

modify existing policy and legislation where necessary, and develop appropriate guidelines to 

implement conjunctive management on the ground. This will allow Tasmania to effectively 

introduce National Water Initiative requirements regarding conjunctive water management.  

More specifically the Framework supports: 

 Improving the Department’s knowledge and understanding of the status of the State’s 
groundwater and connected water resources including use, demand, availability and 
sustainable yield;  

 Providing secure water supplies for holders of ‘Part 5’ rights, the Environment and 
commercial groundwater users in high demand areas;  

 Ensuring that over-allocation or double allocation of connected water sources does not 
occur; and 

 Ensuring that groundwater resources are developed in a transparent, fair, orderly and 
sustainable way, and in a manner that optimises access to the combined 
surface/groundwater resource and reduces the risk of environmental harm or 
degradation.  
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2.1.  Policy development and implementation 

The majority of Tasmanian streams are directly connected to aquifers. Groundwater use, 
either by direct pumping, diversions or through intensification of various land uses, may 
therefore have a substantial effect on surface streamflows and water quality. It is therefore 
realistic, and prudent to treat all State stream/aquifer systems as connected for management 
purposes.  

An approach to manage this interaction is required, as currently groundwater use remains 
essentially unregulated, and extraction may currently be affecting surface water allocations in 
some of our most significant agricultural areas (and affect important groundwater dependent 
ecosystems). These issues are discussed in detail in Part 1. 

2.1.1. Policy outcomes 

Desirable outcomes resulting from implementation of this policy framework should be based 

on the objectives of the Water Management Act 1999 (see Part 1). They should drive 

development of processes to implement the objectives of the Act, and include: 

The sustainable use and economic development of water resources 

 Tasmania’s ongoing development relies on access to sources of clean water for 

drinking water supplies, domestic and stock use, hydro-electric power generation, 

commercial stock raising (for beef and dairy), irrigation of crops and recreation; 

 As a predominantly rural economy, a significant proportion of Tasmania’s productive 

capacity relies on adequate supplies of surface water and groundewater; 

 Availability of water, based on a community consensus of wise use, will be required 

indefinitely; 

 Given the likely effects of climate change over the next century, it will be necessary to 

adaptively manage water use to ensure sustainability in areas most affected by 

decreasing runoff and recharge. 

Maintenance of ecological processes and genetic diversity for aquatic and riparian ecosystems 

 Aquatic and riparian ecosystems include both physical (geomorphic and edaphic) and 

biological (plants and animals) components; 

 Water (both surface and groundwater, flowing and stationary) is the most important 

geomorphic agent in Tasmania today, and currently sculpts the land surface through 

erosion, transport and deposition of sediments;  

 Streams,  wetlands and their bordering riparian areas contain dynamic habitats and 

perform critical functions in landscape connectivity; 

 Tasmanian streams and wetlands are highly diverse for a small land area, reflecting 

complex geology, landforms and climate. This is reflected in highly diverse aquatic and 

riparian ecosystems; 
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 Tasmania supports diverse groundwater dependent ecosystems, both on the surface 

and underground. Wetlands, springs and baseflow dependent rivers are connected 

through the hyporheic zone to a divers suite of underground ecosystems – the most 

visible of which are extensive karst and pseudokarst cave systems. 

Fair, orderly and efficient allocation of conjunctive water to meet the community’s needs 

 Access to critical water supplies for domestic, stock and urban water supplies must be 

protected as basic rights. 

 Allocation of  water for commercial purposes requires appropriate regulation and 

enforcement to ensure access reflects the community’s values. 

 Management of water for recreational use should be balanced with consumptive use. 

Protection of important surface and groundwater dependent ecosystems 

 For its area, Tasmania possesses a great diversity of important physical and biological 

values which depend on surface water and groundwater; 

 It will be necessary to identify, document and manage special values in aquatic and 

riparian systems, using a suite of administrative tools, ranging from secure reservation 

to voluntary management agreements; 

 Protection of special aquatic values will require dedicated management arrangements. 

Increase the community’s understanding of aquatic ecosystems and the need to use water in a 

sustainable and cost-efficient manner 

 Whilst recent NRM programs have highlighted the importance of stream 

management, wetlands  and groundwater dependent ecosystems are still not well 

understood; 

 Further effort is required to increase the understanding of the dependence of surface 

aquatic ecosystems on groundwater inputs, and effects of surface water management 

on linked hyporheic, karst and cave ecosystems. 

Encourage community involvement in water resource management  

 Development of local and regional groups will assist effective understanding and 

management of conjunctive water resources; 

 Effective collection of water management information may be improved through 

appropriately trained community groups; 

 Appropriate water management cost recovery arrangements may be facilitated 

through local management groups, rather than central management structures.  



 
 

78 
 

2.2.  Principles for conjunctive water management in Tasmania 

This section summarises key general (statewide) and specific (regional to catchment scale) 

principles for conjunctive water management in Tasmania. Guidelines for interpretation and 

implementation are also provided. 

2.2.1. General principles 

The following general principles apply at the state scale, and are appropriate for all 

catchments and water management units. They reflect Tasmania’s highly connected systems, 

and comparative lack of detailed knowledge of the behaviour of those systems. They are 

based on nationally developed principles, but reflect issues and challenges particular to the 

Tasmanian context, as described in Part 1 of this paper. 

 

 

 

  

 
1. Surface water (including overland flows) and groundwater should be managed as 

one resource unless there is specific evidence that they are not connected; 
2. The eventual impact of groundwater pumping on surface flow may be as high as 

100%; 
3. Where possible, whole-of catchment water balances should underpin all water 

allocation decisions. Where these are unavailable, connected water resources will 

be adaptively managed through appropriate monitoring and regular planning 

review; 

4. Sustainable yield should be calculated for the conjunctive resource within each 

water management unit;  

5. Water Management Plans should define acceptable levels of stress on the 

conjunctive resource, and should protect higher value uses dependent on water; 

6. Water allocation (both surface and groundwater) should be prioritised according to 

a system of sureties, based on the combined notional reliability of all connected 

water sources, and ranked according to environmental, social and economic value;  

7. Cumulative effects of water development (at all levels of surety) should be 

recognized and addressed in the planning process; 

8. Groundwater and surface water users (including the environment) should be 

treated equally, according to defined sureties. 
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2.2.2. Specific principles  

General principles described above are applicable for all Tasmanian catchments. However, 

local catchment characteristics will determine how they may be practically applied.  

In summary, Tasmania’s catchments have the following special characteristics (regarding 

stream/aquifer connectivity) which need to be taken into account when developing 

connected water allocation plans: 

 Tasmania’s diverse geology and geomorphology has led to a system of numerous, small 

hydrogeological units, with boundaries not generally aligned with surface catchments. This 

complexity means that careful modelling of inter-catchment transfers through groundwater 

systems will be required when developing whole of catchment water balances; 

 There is very broad range of precipitation/recharge characteristics, often over a small 

distance. Tasmania’s rainfall varies from over 3500mm in the west and southwest, to less than 

500mm in the Midlands and middle Derwent catchments.  

 Inter-basin transfer of water has long been characteristic of Tasmanian catchment 

management due to extensive hydro-electric development. Where transfers are from wetter 

to drier regions, these have been exploited to develop irrigated agriculture; 

 Current proposals to further divert water from wetter to drier catchments (eg the Midlands, 

Sassafras/Wesley Vale and SE Irrigation schemes) have the potential to artificially increase 

groundwater recharge in drier catchments;  

 Streams which have undergone substantial inter-catchment diversion will have less capacity 

for groundwater recharge downstream of diversions, particularly if overbank floods are 

reduced; 

 Whilst not currently a major issue, development of dryland irrigation systems may increase 

the risk of salinisation of streamflow and soils, and potentially increase waterlogging; 

 Extensive basalt plateaus across northern Tasmania have high potential for agricultural 

development, however in many cases the small streams traversing these areas are fully 

allocated. Groundwater resources may be suitable for future development, however they are 

currently poorly understood. Connection with surface streams , springs and wetlands is high, 

with high transmissivity; 

 Tasmania’s plantation forest estate is extensive, and likely to develop in future as part of a 

transition from native forest harvesting. With many plantations located in the headwaters of 

agriculturally productive basalt plateaus, incorporation of plantation forest water use must 

inform connected water allocation systems in areas at risk; 

 Western Tasmania has a comparatively large area of peatlands, much of which depends on 

shallow water tables. Both lowland buttongrass moorlands and alpine sphagnum peatlands 

provide significant moderation of surface flows (supporting a highly developed hydro-electric 

industry) and require careful management of fire in order to maintain their hydrological 

function and ecological value;  

 Tasmania has a large proportion of karstlands compared with other states; these areas 

generally have significant agricultural water deficits in summer months, and require specialise 

systems to support both  water supply and environmental protection; 
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 Tasmania possesses a very broad suite of groundwater dependent ecosystems, comprising 

vegetation and fauna communities (and geoconservation values) depending on the surface 

expression of groundwater (eg wetlands, baseflow dependent streams, springs), surface 

ecosystems depending on subsurface expression of groundwater (eg dryland communities 

reliant on groundwater in the root zone), and subsurface ecosystems (eg cave and aquifer 

systems). 

 

Based on these observations, the following specific principles have been developed to 

underpin an adaptively managed, risk based approach to conjunctive water management, 

appropriate to Tasmania. They have been grouped according to their value in guiding key 

stages of the adaptive management process, based on the process outlined in Fig. 11 (Part 1).  

For these principles, the term ‘Water Management Unit’ (WMU) is coined to describe the 

boundary (in three dimensions) of the connected water resource to be managed. Currently in 

Tasmania, WMU’s are defined by either single surface water catchments, or combinations of 

surface catchments – there is no reference to linked Hydrogeological Units (HGU’s). 

2.2.2.1. Legislation and policy 

 

Legislation and policy frameworks control the process of development and implementation of 

water management plans. Amendments to legislation and policy should be considered, in 

order to better address the need for conjunctive management: 

 

 The Water Management Act 1999 should adequately encompass all aspects of 

Tasmania’s conjunctive water management system, providing for key policy outcomes 

described above; 

 Water licensing and allocation provisions of the Act should adequately reflect the need 

for a conjunctive approach to water allocation, as outlined in Principle 3 of the draft 

Water Allocation Policy, and elsewhere in this Framework; 

 Remaining principles of the Water Allocation Policy should apply appropriately to 

management of both groundwater and surface water, and provide overarching 

principles for conjunctive management; 

 A consistent approach to the assessment, permitting and development of water 

infrastructure (principally dam and well construction) should be incorporated in 

appropriate regulations and policy under the Act;  

 Water access rules (including sureties) should encompass both surface water and 

groundwater sources, and their connected behaviour; 

 Provisions for water trading should address trading between all relevant groundwater 

and surface water sources within a water management unit; 

 A consistent approach to water access rules and penalties is required in regulations 

under the Act. 
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2.2.2.2. Identification of key conjunctive resource management issues 

 

Identification of key issues will depend on the context provided by each Water Management 

Unit. Each suite of social, economic and environmental values requires definition (and, if 

possible, prioritisation) for each unit. This process will define key user groups and key 

environmental values for consideration in the conjunctive management process. 

 Key issues for management planning require definition early in the planning process. 

Issues will differ according to catchment context and vary between WMU’s but, for 

example, may include (amongst others): 

o Protection of baseflows; 

o Access to flood flows; 

o Achieving equity between water users; 

o Protection of key environmental values (surface and groundwater dependent 

ecosystems); and 

o Salinity management. 

 Agreement on an approach to quantify the sustainable yield for the connected water 

resources of each water management unit is required - a generic approach may not 

appropriately reflect conditions in individual WMU’s; 

 Identification of key high-value uses of water within the management unit is critical. 

These should include economic, social and environmental values; 

 The risk to water availability from each surface and groundwater source, given 

extraction from linked sources, should be assessed; 

 An assessment of water availability for key uses under current and predicted future 

climate regimes (whether under, optimally or over-allocated) will provide critical 

information to underpin suture sustainable use; 

 Assessment should include the need for protection of stream baseflows from 

groundwater extraction as well as the need for protection of groundwater recharge 

from surface water extraction/diversion; 

 Understanding natural and current variability in streamflow and groundwater flux 

(frequency, timing and duration) is critical to underpin approaches to determination of 

sustainable yield from yearly to decadal timescales; 

 Mapping and predicting saline discharge areas and areas susceptible to waterlogging 

are necessary where irrigation is currently undertaken or planned; 

 The effects of likely water allocation scenarios on other elements of integrated 

catchment management (e.g. water quality and pollution, streambed and bank 

erosion, and management of estuarine and coastal zones) should be flagged and, if 

appropriate, dealt with under complementary legislation and policy. 
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2.2.2.3. Technical assessment  

 

Technical assessment and data management define the range of options available for water 

management planning. The quality of investigation, mapping and modelling programs should 

reflect an assessment of the risk to economic, social and environmental aspects of water 

development and use. The critical role of technical investigation and modelling is to provide 

information which will allow assessment of the sustainable yield of the connected resource. It 

will define the area within which allocations up to sustainable yield may be made. Monitoring 

and appropriate data management allows the ongoing iteration and adaptive management of 

water where an original plans lack in appropriate data, interpretation and linked assessment of 

acceptable extraction levels. Monitoring is critical in ensuring compliance to provisions of water 

licences, as defined by management plans. 

 

Investigation, classification and mapping 

Investigating the behaviour of surface streams, wetlands and aquifers within WMU’s is an 

ongoing process, evolving from reconnaissance mapping and spot sampling to detailed analysis 

of landscape character. Geomorphology, hydrology, hydrogeology are the key integrating 

disciplines, supported by climatology, pedology, botany and zoology. 

 

 Water resource investigations should include the following basic components: Knowledge 

Generation; Conceptualisation; Modelling of system behaviour; and Reporting; 

 Levels of investigative effort for connected surface and groundwater resources should be 

prioritised according to risk to the conjunctive resource; 

 A minimum necessary level of data for each water management unit requires definition 

prior to management planning; 

 A consistent and appropriate approach to delineation and mapping of surface catchments 

and linked hydrological units should define the context for all water resource 

assessments; 

 Linked water assessment units should be investigated according to one-resource (or 

whole of catchment) water balances, including both groundwater and surface water 

fluxes. Investigation effort for one source should not dominate another. 

 An appropriate aquifer classification system should be developed and amalgamated to 

define Hydrogeological Units for Tasmania; 

 An appropriate stream and wetland classification system (based on geomorphological 

and hydrological character) should be developed and applied for each water 

management area; 

 Each assessment should contain a judgement of the robustness (the ratio between 

recharge and storage for undeveloped systems, and between sustainable yield and 

storage for developed systems) of the combined resource, from both resource security 

and environmental perspectives; 
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 Assessment of stream-aquifer interaction should be underpinned by robust scientific 

methods (eg groundwater flow dating – CFC’s, Tritium etc, groundwater recharge points – 

radon analysis) and hydrographic analysis (e.g. development of baseflow indices for key 

reaches); and 

 Site-specific assessment may be required if justified by the importance of the issue. 

 

Monitoring 

Monitoring of linked hydrological and hydrogeological systems is the best way to support 

refinement of our understanding of processes within WMU’s. This will allow ongoing 

development of sustainable yields and the capacity to manage takes over various timescales, 

from annual allocation through to responses to multi-year drought events.  

 A statewide strategy is required to prioritise staged development of groundwater 

monitoring systems; 

 An appropriate conjunctive monitoring plan should be produced as part of each 

integrated water management plan; 

 Monitoring systems should be ‘fit for purpose’ i.e. they should be tailored to reflect both 

natural variation in groundwater and surface water systems, and the effects of 

development and use; 

 Monitoring sites should be chosen according to the landscape character of water 

management units, based on a system of landscape classification; and 

 Frequency of monitoring should capture critical elements of system variation; 

 

Modelling 

Hydrological and hydrogeological models (and, ideally linked surface/groundwater models) allow 

extrapolation of point data from monitoring stations across entire WMU’s, and allow 

extrapolation over time to predict future scenarios – for example the effects of predicted climate 

change. Models range from simple conceptual representations of connected systems through to 

detailed, calibrated, transient models which characterise seasonal variation in water resources. 

Each type of model has its place, and models should be carefully chosen to suit the landscape 

context of each WMU. Where data is poor, models provide the best method to extrapolate from 

known data points to unknown parts of the system. 

Where possible, surface and groundwater models should be linked for each assessment 

unit, and include both conceptual and statistical components; 

 Where numerical modelling for any source is deficient, a good conceptual model, defining 

linkages should be mandatory; 

 Measurement and/or modelling of surface water and groundwater fluxes form a critical 

component of assessments;  
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Definition of sustainable yield 

Definition of the sustainable yield of a water source, and connected water sources within 

WMU’s, provides the fundamental link between technical assessment and achievement of key 

objectives of the Act – sustainable management of economic, social and environmental values of 

water. Principles supporting assessment of sustainable yield for connected systems are currently 

poorly known and undergoing rapid development. Arguably, they will provide the most 

important principles underpinning conjunctive water management. 

 

 Assessment of the sustainable yield of the combined surface and groundwater 

resource should be undertaken for each water management unit, using best available 

scientific data. Where data is limited, a precautionary approach is required, combined 

with formal monitoring and adaptive management; 

 Agreed minimum datasets should be constructed prior to estimation of sustainable yields; 

 Appropriate technical investigations should provide the basis for estimation of the 

sustainable yield available for consumptive water use from the connected resource; 

 In all cases, where HGU’s and surface catchments do not align, conjunctive water 

balances should take account of surface catchment gains or losses to linked groundwater 

systems; 

 Where catchments are ‘closed’ (i.e. no leakage of groundwater to neighbouring 

catchments or the sea) sustainable yield should be calculated according to an 

acceptable percentage of stream discharge at the lowest gauge; 

 Where catchments are ‘open’, appropriate, conservative adjustment of sustainable 

yields should reflect losses (or, where relevant, gains) of groundwater; 

 For ‘open’ systems, significantly extra effort may be required at the conceptual modelling 

stage;  

 Currently, the draft Water Allocation Policy defines sustainable yield according to sureties 

– based on the nominal reliability of average annual catchment yield. For general 

commercial allocations (the most common commercial allocation) surety 5 provide for 

use of 20% of surface water available with 80% reliability, however no attempt is 

currently made to define a similar surety for linked groundwater, or connected water 

resources. If possible, the 80/20 rule should be tested to assess its applicability to linked 

systems and the results applied to estimation of conjunctive sustainable yields for 

WMU’s; and 

 Being an island state, groundwater discharge to the sea is often considerable in Tasmania, 

and must be taken into account in whole-of-catchment water balance modelling, and 

estimation of sustainable yields in coastal catchments. 
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Data Management and reporting 

Monitoring needs must be effectively supported by data management systems. This includes 

monitoring of both resource information and administrative data such as licence and allocation 

records. Resource databases should combine recording of both surface water and groundwater 

information in real time, supported by field checking to ensure ongoing calibration of 

instruments. Water management databases should be functionally linked to resource databases 

to enable cross-checking of environmental and allocation records. Reporting functions should be 

similarly integrated to allow easy comparison of environmental and water management data. 

 

 Minimum reporting standards and peer review of assessment and modelling programs 

should be required; 

 Linked databases should be developed for both departmental use and public access via a 

web interface, allowing forprotection of confidential data. 

 

2.2.2.4. Assessment of impacts of water developments 

 

Formal triple bottom line (economic, social and environmental) impact assessments are 

commonly used to underpin risk assessments and cost-benefit analysis when apportioning 

water use. Formalising these assessments allows informed input by stakeholders with 

competing values, and assists with the process of balancing these values in plans. 

 

The nature of these assessments will be driven by the context of each WMU, however they 

will typically include: 

Social and economic impact assessment  

 Assessment of opportunities for regional development; 

 Consideration of social wellbeing; 

 Assessment and documentation of ecosystem services; 

 Assessment of conservation opportunities; and 

 Assessment of recreational opportunities. 

Environmental impact assessment  

 Assessment of potential impacts of water development to both groundwater and 

surface water dependent ecosystems, high value ecosystems, important landforms 

and rare/threatened/vulnerable species and communities; 

 The environmental water requirements for key groundwater and surface water 

dependent ecosystems and special values should be investigated and, where 

insufficient information exists to guarantee their resilience, a precautionary approach 

should be applied; and 
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 Landscape-scale processes should be documented and assessed, and principles 

adopted to minimise risk of landscape scale environmental harm (e.g. salinity, 

waterlogging and land subsidence); 

 

Cost-benefit analysis 

 Formal assessment of costs and benefits of a suite of approaches to conjunctive water 

management should be used as a tool to reconcile competing demands identified by 

the environmental/economic/social impact assessment. This analysis should ideally 

extend beyond the focus on water allocation required by the Water Management Act 

1999, linked with relevant elements of Integrated Catchment Management as outlined 

in Tasmania’s Natural Resource Management Framework and Resource Management 

and Planning System 

 

2.2.2.5. Assessment of water users and water use  

Once sustainable yields have been calculated for each relevant time period in a WMU it is 

critical to assess the amount of water currently extracted from each source, and the amount 

necessary to sustain ecological processes. This may then be compared to established amounts 

available from connected sources. Information may then be used to establish whether further 

allocation is possible for various timescales and sources, and to underpin an approach to 

trading between sources where further allocation would compromise sustainable yields. The 

level of certainty in assessment of water use will vary considerably depending on the accuracy 

of records – ranging from fully metered systems to estimates based on industry standards 

relevant to each WMU. Environmental water requirements are particularly difficult to 

quantify as little research is generally available, with conceptual models providing the best 

estimates. The availability of information will directly affect the reliability of technical 

assessments and definition of user provisions. 

 As part of the planning process, a survey of historic, current and potential future 

surface and groundwater extraction and demand should be undertaken, in order to 

assess issues related to maintenance of sustainable yields; 

 A register of both groundwater and surface water use should be established as part of 

a linked data management system; 

 Assessment should cover: drinking water supply; domestic; stock; commercial (e.g. 

irrigation, dairying and commercial cattle raising); urban supplies and other industrial 

supplies; 

 The certainty of estimates of historical and current water use will vary widely. Often, 

high-value commercial use will be metered, but in other case estimates should be 

based on average industry standards for the region; 
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 Assessment of Environmental Water Requirements (EWR) for both groundwater and 

surface water sources (and of cultural and recreational needs) should complement 

assessment of consumptive (and other non-consumptive – e.g. hydro-electric 

generation) use; 

 The Environmental Water Requirements of most ecosystems and special water-

dependent conservation values will generally be difficult to quantify or unknown, so 

estimates will need to be based on extrapolation from published sources (where 

available); 

 EWR’s of groundwater Dependent Ecosystems (GDE’s) are particularly poorly 

understood; provision of water will require a precautionary approach until better 

information is available; 

 The fact that ecosystems relying on baseflow-dominated streams are in fact GDE’s is 

not well understood in either the scientific or general community.  

 

2.2.2.6. Planning systems  

Water Management Plans allow implementation of legislation and linked policy. Plans 

combine all of the elements of environmental, economic and social investigation listed above, 

to provide workable outcomes which reflect the objectives of the Act. Conjunctive water 

management plans should focus equally on groundwater and surface water management, and 

on their management as a single resource. General guidelines for water management 

planning in Tasmania are provided in Water Resources Policy #2005/1. Principles specifically 

supporting conjunctive management objectives are outlined below: 

General principles for conjunctive water management planning 

 In order to realise key objectives of the Act, conjunctive planning should be based on 

integration of:  

o Appropriate application of key legislation and policy; 

o Assessment of key issues; 

o Appropriate technical assessment, monitoring, modelling and data 

management; 

o Appraisal of the social and economic context of conjunctive water 

development; 

o Assessment of Environmental Water needs for both groundwater and surface 

water; 

o Assessment of current and likely future water needs 

o Appropriate provision of water to users and the environment, based on a 

system of sureties; 

o Realistic implementation schedules, including detailed requirements for 

compliance and enforcement. 
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 Plans should ensure that water allocation rules complement Integrated Catchment 

Management plans, regional development strategies and Natural Resource 

Management strategies; 

 Effective water management planning integrates all key factors at a relevant scale. The 

social, economic and environmental context provided by each water management unit 

should be clearly defined; 

 User provisions and operating rules should be clear, and relevant to environmental, 

social and economic context of individual water management units; 

 Plans should clearly define the boundaries of individual groundwater sources, linked 

surface water resources, and their regulation status (i.e. regulated and unregulated 

rivers, lakes and wetlands, managed (i.e. artificially recharged) and un-augmented 

aquifers. As a minimum, aquifers should be broadly classified as alluvial and fractured 

rock as appropriate, to allow zoning of groundwater extraction provisions based on 

transmissivity. Members of individual classes should form the basis of allocation units; 

 Zoning of groundwater extraction points (with potential reference to a classification of 

stream reaches) should be undertaken, and appropriate extraction rules developed; 

 Planning timeframes for each source should be appropriate to the transmissivity of 

aquifers which both supply adjoining aquifers, and provide baseflow to streams and 

wetlands; 

 The planning time horizon (not the same as plan duration) should be at least as long as 

the longest connection time lag.  

 Where aquifers are artificially managed (recharged), response times in the aquifer and 

linked surface and groundwater sources should be assessed; 

 Water allocation plans should clearly outline the level of scientific rigour that has been 

used to develop user provisions and operating rules;  

 Plans should appropriately assess the level of uncertainty in hydrological and 

hydrogeological data, natural and artificial variability in streamflows and groundwater 

levels, and clearly relate these to a risk analysis for allocation from each water source 

and effects on neighbouring sources;  

 Where any of these inputs is currently inadequate, a risk-based adaptive management 

approach will be undertaken, with frequent plan review. This must be backed up by 

appropriate monitoring and response protocols, in order to feed-back into ongoing 

iteration of plans; 

 

Definition of Water Management Units  

Water Management Units in Tasmania have historically been defined by single surface 

catchments, or combinations of catchments. They do not have a depth dimension which 

includes linked aquifers. In many cases it is possible to account for subsurface gains and losses 
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to WMU’s defined by surface catchments. However, in some areas (particularly those with 

karstic or alluvial substrates) it may be necessary to review WMU boundaries. 

 Water Management Units should be defined according to connectivity between 

surface catchments and aquifers. Currently, all Tasmanian water management 

planning units are comprised of single surface water catchments or combinations of 

catchments. These combinations (or the need to re-define units according to both 

surface catchments and aquifers) should be reviewed to better reflect connectivity; 

 Where significant inconsistencies occur, and groundwater transmission forms a major 

proportion of catchment flux, consideration should be given to amalgamation of 

surface catchments to better align with HGU’s.  Whilst aquifers and HGU boundaries 

do not generally co-incide with surface catchment boundaries in Tasmania, the degree 

of overlap is often minor. In these cases existing surface catchment planning 

boundaries should suffice. 

 Ideally, WMU’s should define a depth dimension, most easily achieved by inclusion of 

linked Hydrogeological Units; 

 If a decision is taken to continue to base water management units solely on surface 

catchments, combinations of catchments and sub-catchments should take into 

account distribution and connectivity with adjacent aquifers, and a commitment made 

to better understand the contribution of portions of aquifers to defined planning 

catchments; and 

 Where HGU’s extend beyond the plan boundary of WMU’s this must be explicitly 

recognised and accounted for in technical investigations which lead to estimation of 

conjunctive sustainable yield. 

 

Risk assessment  

Risk assessment systems are generally applied where data gaps prevent development of a 

fully informed approach to management, but where stress on water resources is approaching 

a stage where management intervention is required. Most Tasmanian catchments in 

agricultural areas are at or approaching full allocation for the direct (summer) take period, 

and a moratorium on further takes has been in place since 1995. Given that unlicensed 

extraction of connected groundwater has the potential to impose further stress on connected 

resources, a comprehensive risk assessment should guide prioritisation of introduction of 

groundwater regulation. Typically, risk assessments combine data and expert opinion on the 

likelihood and consequence of certain actions occurring. They are often scenario-based, and 

necessarily linked to a well defined economic, social and environmental context. Two scales of 

risk assessment are proposed for Tasmania – a statewide, regionally based assessment linking 

the inherent geomorphic, hydrological and hydrogeological character of different landscapes, 

and a more detailed assessment at the WMU scale. Risk assessment is the first stage of 
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implementing adaptive management systems which iteratively improve management as 

better data is obtained.  

 

 Where data and modelling are not sufficient to underpin confident assessment of 

water availability and sustainable yields at the WMU scale, a risk-based, adaptive 

management system should be implemented, supported by appropriate monitoring 

systems; 

 The risk assessment should be initially undertaken at the State scale through 

development of a manageable number of ‘connected water regions’ then, as 

resources permit, at the WMU scale. Prioritisation of planning for WMU’s within those 

regions should be guided by the statewide assessment, based on the likely impacts of 

water affecting activites on connected water sources within each region. This should 

assist prioritisation of economic, social and environmental values. A similar process of 

risk assessment may, if necessary inform planning activities at the water management 

unit scale; 

 Risk assessments should be based on the likelihood and consequence of various 

scenarios under a range of potential prescriptions. An integrated risk assessment 

combines the various risks for each region (or WMU), with regions or WMU’s at 

highest risk prioritised for development (or review) of plans. 

 

2.2.2.7. User provisions  

 

Water Management Plans interpret legislation and policy to provide prescriptions supporting 

allocation water for various uses. They specify the conditions for allocation of water from 

minor infrastructure (such as wells, farm dams and wiers), and potentially allocations for 

major infrastructure developments (e.g. irrigation or drainage schemes, hydro-electric 

developments, urban water supply systems and managed aquifer recharge programs).  

 

Typically, Tasmanian water management plans developed under the Water Management Act 

1999 focus on water allocation to individuals and smaller companies, with a focus on small-

scale developments. Whilst allocation of water for all purposes is implemented through 

licensing under the Act, licenses for large scale infrastructure are generally developed 

independently from the water management planning process (e.g. licensing provisions for 

Hydro-electric developments). General conditions on the management of larger infrastructure 

developments are applied through either a Development Plan and Environmental 

Management Plan (DPEMP) process, administered under provisions of the Environmental 

Management and Pollution Control Act 1994, the Projects of State Significance process (under 

the State Policies and Projects Act 1993) or the Projects of Regional Significance process 

(under the Land Use Planning and Approvals Act 1993). These are not considered as part of 

this draft framework.  
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Licensing and allocation of water 

Division of water resources is the basis of any water management plan. There are two main 

user provision issues to resolve: 

 The proportion of the available consumptive water that is to be extracted from the 

combined groundwater and surface water resources (the sustainable yield); and 

 The allocation of the water amongst the various user groups, including urban and 

domestic, industrial, mining, stock, irrigation, environmental and downstream 

requirements. (REM 2004). 

Licensing and allocation provisions under Tasmanian Water Management Plans are developed 

through a process of technical investigation, (mapping, monitoring, modelling, definition of 

sustainable yields), user consultation, and finally development of agreed trade-offs. These 

trade-offs guide detailed water sharing arrangements within the planning area. Currently 

WMU’s are not divided into individual groundwater and surface water sources (other than 

potential definition of surface water sub-catchments, which may have separate provisions), so 

extraction is generally managed from the total combined consumptive pool. 

 

Allocation of water in Tasmania will be undertaken in accordance with the draft Water 

Allocation Policy. This policy sets out the principles applying to the allocation of new 

entitlements to water under licence in Tasmania, for any purpose. The goals of the draft 

policy are to: 

 provide a consistent, clear and transparent basis for:  

o setting allocation limits at catchment and sub-catchment level in water 

management planning;  and 

o assessing applications for water allocations through water licences.  

 maximise water availability and responsible water use through legal allocations that 

recognise the need for long-term social, economic and environmental sustainability; 

 provide a clear framework that fosters environmental sustainability through 

protection of environmental values and maintenance of environmental services 

provided by fresh water resources; 

 minimise the risk of water allocation decisions that may not meet user expectations 

with regard to volume and availability, thus exposing users to business and other 

unacceptable risks; 

 provide equity for water users in accessing their legal entitlements to the water 

resource; 

 raise awareness in the community and among water users about the value of water, 

water allocation and management issues, level of reliability and likely availability of an 

approved allocation from year to year in different seasonal conditions; 

 improve understanding of the risks of and opportunities for further water allocation, 

use, management and development; 
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Principles of the draft policy are provided in Table 5. They move from high-level and 

overarching allocation issues (principles 1-3), through to principles outlining the basis on 

which allocation decisions are made (Principles 4 to 9) and how allocations are managed 

(Principles 10 and 11). 

Principle 1: This water allocation policy fosters sustainable development of Tasmania’s water resources 
and a fair and equitable allocation of water to support and enhance environmental, social and 
economic values. 

Principle 2: Water allocation decisions take into consideration the need to protect environmental values 
strategically at different spatial scales at a low level of risk. 

Principle 3: Each surface water and adjacent groundwater system in Tasmania is assumed to be a single, 
inter-connected unit unless there is specific evidence that they are not connected. 

Principle 4:  Priority of access to a water entitlement including a licensed allocation is determined through 
the level of surety of the water allocation.  

Principle 5: Where practicable, the level of surety also indicates the notional reliability with which a water 
allocation is expected to be available in any one year, taking into consideration natural 
variability in the supply of water. 

Principle 6: Total allocations allowable over a year may be prescribed within seasonal and/or daily 
volumetric allocation limits that are generally identified for two ‘take’ periods for ‘reliable’ 
water or, for less reliable water, when specific conditions are met. 

Principle 7: As a ‘rule of thumb’, up to 20% of the total available yield of ‘reliable’ water in any catchment 
or sub-catchment may generally be made available under licence, with allocation limits and 
takes managed to retain natural flow variability over the year. 

Principle 8: An assessment of risk to other water users and the environment within the zone of influence 
of the proposed off-take point guides the setting of allocation limits at the local scale and 
decisions on whether specific allocations at the off-take point should be made available 
through a water licence.  

Principle 9: Dam permits and water licences specify conditions including passing flow requirements to 
allow the Department and water user to manage risks to downstream entitlements and 
environmental needs from any allocation.  

Principle 10: The level of extraction of water by a licensee must not exceed the licensed allocation. 

Principle 11: The rules for determining whether a licensed allocation may be taken or not are based on 
local conditions within the catchment and sub-catchment, and seasonal factors. 

Table 5.  Principles of the draft Water Allocation Policy 

Table 6 provides an overview of the relationship between surety, relative priority, notional 

reliability and other key features of water allocations that stem from Principles 4, 5, 7 and 9. 

These clarify the level of risk for the water user and the issues requiring consideration in 

making a decision about applying for a water allocation or assessing an application for a water 

licence.  
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Surety Water uses and users 
(Relative priority) 

Notional reliability Other key features 

1 

 ‘Essential’ town water 
supplies 

 Stock and domestic 
users 

 Other ‘Part 5 rights’ 
 

Likely to be available 
most of the time, at 
greater than 80% 
reliability 

Formal allocation and water 
licence generally not required, 
except for town water supplies.  

2 
Water for ‘the environment’ 
 

Undefined Non-consumptive use 

3 

Holders of ‘replacement’ 
rights for Prescriptive Rights 
issued under previous 
legislation 
 

Undefined No new Surety 3 water licences 
will be issued 

4 
Special licensees and 
‘statutory rights’ holders 
 

Undefined Defined on Special licence 

5 

 All other commercial 
water users (including 
irrigators and 
aquaculture) 

 The balance of town 
water supplies 

 

Likely to be available 
with at least 80% 
reliability.  Regarded as 
‘reliable’. 

 Volumetric allocation within 
catchment limit of 20% of 
total available yield 

 Passing flow required 

6 

As for Surety 5, but with 
lower priority 

Likely to be available 
with reliability between 
50% and 80%.  Regarded 
as ‘reliable’. 

 Volumetric allocation based 
on 20% of catchment yield 
between 50% and 80% 
reliability 

 Passing flow required 
 

7 

As for Surety 6, but with 
lower priority 

Likely to be available 
with reliability between 
20% and 50%.  Regarded 
as ‘unreliable’. 

 Volumetric high flow 
allocation 

 Can only be taken when flows 
reach a site-specific local 
threshold level  

 

8 

As for Surety 7, but with 
lower priority 

Likely to be available 
with reliability between 
20% and 50%.  Regarded 
as ‘unreliable’. 

 Volumetric high flow 
allocation 

 Can only be taken when flows 
reach a catchment-wide 
threshold level set at the 
catchment gauging station 

 

Opportunistic 
takes 

Any licensee.  Lowest 
priority. 

Highly unreliable 
because depend on true 
flood (over-bank) flows. 

 Non-volumetric take 

 Threshold level for taking 
water must be set in a water 
management plan 

 Can only be taken by licensees 
in accord with strict recording 
and reporting requirements  

 

Table 6. An overview of key features of water allocations stemming from the principles of the draft Water 

Allocation Policy. 
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These principles will apply to new allocations and will be implemented progressively, 

according to a suite of associated guidelines (currently draft). A discussion of the application 

of these principles to groundwater and conjunctive water management is provided in Part 1 

of this paper, for consideration in future iterative development of the Water Allocation Policy. 

 

The following principles should be considered in association with the WAP principles, as an 

aid in development of water management plans: 

 Assessment of the long-term effects on future streamflows of seasonal groundwater 

takes, or depletion beyond recharge during drought, should inform both permanent 

and temporary allocation protocols for all sources;  

 There should be consistency in regulation of the use of surface and groundwater 

systems to allow for water trading. If one part of the system is regulated (effectively 

creating property rights), the other part should also be regulated. 

 Allocation rules developed under the Water Allocation Policy, including sureties,  

should be equally applicable to both surface and groundwater users, and where they 

are not, this should be clearly stated; 

 Where full allocation is likely, the scope for trading between, or within groundwater 

and surface water sources should be clearly defined; 

 Allocation of opportunistic surface water extraction should adequately take potential 

losses to groundwater recharge into account. 

 In losing streams, upstream surface water takes should take potential reduction of 

downstream groundwater recharge into account. This is particularly important in karst 

and alluvial systems; 

 User allocations should incorporate the need for protection of high value groundwater 

and surface water dependent ecosystems, as determined individually for each water 

management unit; 

 

Integrated allocation of groundwater and surface water 

As outlined by GHD, Hamstead Consulting and O’Keefe (2011), development of rules to 

integrate allocation and trading of water between surface and groundwater sources is in its 

infancy, with formalised trade arrangements applied in very few areas. However, approaches 

must be developed in order to rationalise issues associated with double allocation of sources.  

 

A draft Waterlines report - National Framework for Integrated Management of Connected 

Groundwater and Surface Water Systems: Policy and planning guidelines (SKM 2011) - 

provides general principles and guidelines for assessment and implementation of rules which 

should be considered as Tasmania introduces groundwater management systems. The 

authors provide a series of principles for selecting and assessing integration strategies, 

outlined in Table 7. 
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 Allocation management approach 

Integration strategy Operational 

management 

Long-term 

allocation 

management 

Caps on water entitlements in both systems    

Caps on abstraction (in addition to entitlement) in both 

systems 
   

Linked seasonal water allocation determinations    

Linked short-term access restrictions    

Allowing movement of water entitlements or 

allocations (permanent or temporary trade) across the 

connection 

   

Locational constraints to increase time lag of impacts 

and reduce volumetric impacts 
    

Co-ordinated reduction in abstraction    

Maintaining inundation of groundwater recharge areas    

Investment on offsetting measures     

Investment in research, monitoring and investigation to 

improve knowledge of connection behaviour 
    

Table 7.  Assessment of strategies to support conjunctive allocation with regard to operational management and 
long-term allocations (from SKM 2011). 

 

SKM (2011) also provide a suite of principles and guidelines for selecting and assessing 

integration strategies. These are scenario-based (so may be usefully incorporated in risk 

assessment systems) and provide advice regarding selection of appropriate strategies to link 

local connectivity with strategies at the WMU and zone scale: 

“ Scenario Development Principles 

 In developing management scenarios to achieve plan objectives, appropriate 

strategies and rules for integrated management of abstraction across connected 

systems should be included. 

 Strategies for mitigating cross connection impacts should be considered as an 

alternative to constraining groundwater abstraction solely to prevent them. 

 Strategies to address impacts that have long time lags should be considered in 

management scenarios. 

 Whenever both systems are fully allocated, cross connection trade should be 

enabled to the extent possible and practicable. 
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Scenario Assessment Principles 

 An estimate of the volume and significance of changed cross connection impacts of 

each management scenario should be included within scenario impact 

assessments. In doing so the approach to addressing uncertainty set out under 

situational analysis should be applied. 

 Cross connection impacts should not be ignored simply because they have long 

time lags. 

 Where any of these impacts are significant further assessment should consider the 

overall costs, benefits to consumptive water users and risks to ecosystems across 

the connected systems. 

Decision Making Principles 

 The decision on the management scenario (i.e. the set of strategies and rules) to be 

adopted should include optimising overall costs, benefits, risks and addressing 

equity across the connected systems. 

 The burden of cross connection impacts should be shared consistent with the risk 

assignment principles in the National Water Initiative: 

o Cross connection impacts of current or past water abstraction should be 

borne by the impacted parties. 

o Mitigating any cross connection impacts of additional water abstraction 

that is allowed should be the responsibility of the beneficiary, even if those 

impacts are years in the future. Government may choose to contribute to 

these costs if it is considered to be a public good. 

o Costs of impacts on water entitlement holders resulting from changes to 

water plans (post 2014) to reflect improved knowledge on connectivity are 

to be shared between water entitlement holders and governments 

consistent with the NWI formula. This guides the extent to which 

governments might fund impact reducing or offsetting measures.” (SKM 

2011 p. 49). 

These principles are generally appropriate to Tasmanian conditions, and should be consulted 

when developing future Water Management Plans. 

This report also provides a series of scenarios generally relevant to Australian systems, which 

may be used to broadly model the effects of cross-connection transfer of water on Tasmanian 

connected water systems. These scenarios provide background for decision-making in various 

contexts and form a useful resource for introduction of conjunctive management systems in 

Tasmania. An example is provided in Fig. 12. 
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Fig. 12. Selected scenarios for cross-connection allocation and trading (from SKM 2011).  
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Zoning 

Zoning of both groundwater and surface water offtake points is an important management 

tool for conjunctive planning (Evans 2007a), both for volumetric assessment and to underpin 

water trading arrangements (GHD, Hamstead Consulting and O’Keefe 2011). Whilst NWI 

provisions suggest that allocations should not generally be tied to a specific location, zoning 

allows some flexibility in prescriptions to assist with prevention of over allocation of the 

connected resource through double allocation of groundwater and surface water. Evans 

(2007a) suggests that zoning of wells should be related to potential impacts on streams 

through an assessment of aquifer transmissivity and distance between wells and streams (Fig. 

13). SKM (2006) provides guidance on the type of investigation necessary to determine zone 

boundaries in various cases (Fig. 16). Where detailed investigations are necessary, Pattle 

Delamore and Environment Canterbury (2000) provides guidelines for local assessment of 

connectivity processes to enhance the accuracy of zone boundaries (Fig. 17).  

 

For Tasmania, it is suggested that a further input to zoning should include an assessment of 

stream character (which is likely to be closely related to the style of stream-aquifer 

connectivity – particularly gaining and losing behaviour). The upper levels (Valley 

Confinement; Gradient; Floodplain Relationships) of the physical form component of the 

Tasmanian River Condition Index (TRCI) would form an appropriate classification to 

incorporate the character of surface streams in the zonation. This is illustrated in Fig. 15. 

 

SKM (2006) provides a method to develop management provisions associated with these 

zones (Fig. 14). This method provides a suitable approach for assessment of new well-works 

applications and development of conjunctive licensing rules, which would be generally 

suitable for many of Tasmania’s narrow, shallow connected systems (e.g. the middle Derwent 

Valley and Mersey Valley). Further assessment of these proposals is likely to be necessary in 

broader landscapes where processes of connectivity are less well defined (e.g. Bothwell and 

the northern Midlands). 

 

Zoning is also critical for the introduction of water trading arrangements. A sustainable 

approach to groundwater trading  (and trading between groundwater and surface water 

sources) requires that trading only occurs within well connected water sources. Significant 

environmental issues and trading imbalances may result from trading between unconnected 

sources (GHD, Hamstead Consulting and O’Keefe 2011). Principles related to zoning of 

connected water sources to support trading are discussed in sections below. 

 

General principles relating to zoning include: 

 Where water sources are connected, water allocation plans should be based on a suite 
of zones, reflecting the likely impact of water extraction from each water source on its 
neighbour; 
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Fig. 13.  Suggested approach to zoning of groundwater extraction points in relation to streams (Top – section, 

bottom – plan) (From Evans 2005). 



 

 
 

 
Fig. 14. Flowchart illustrating potential approaches to determination of zone boundaries for groundwater extraction rules, and potential management arrangements (From SKM 2006). 
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Fig. 15a. Suggested stream classification to assist zoning of groundwater-surface water connectivity within Water Management Units (Confined and 
Partly-confined streams) - appropriate levels highlighted. (From Houshold et al. 2009). 
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Fig. 15b. Suggested stream classification to assist zoning of groundwater-surface water connectivity within Water Management Units (Laterally 
Unconfined streams) - appropriate levels highlighted. (From Houshold et al. 2009). 



 

 
 

 

Assessment Tool Likely Assessment Tool to be Applied to Assist in 

Determining Zone Boundaries 

 

 
Zone 1 Zone 2 Zone 3 Zone 4 

Existing hydrogeological knowledge        

"Back-of-the-envelope" calculations        

Field testing       

Analytical modelling       

Numerical modelling       

Fig. 16. Type of assessment necessary to assign zone boundaries (From SKM 2006). 

 

 

Fig. 17. Detailed investigations appropriate for local definition of zone boundaries (From Pattle Delamore and 

Environment Canterbury 2000). 

 

 Zoning should classify potential connectivity types, guided by the transmissivity of 
aquifers and distance between surface and groundwater sources; 

 Zoning should also be guided by a surface stream classification, based on River Types 
developed for the Tasmanian River Condition Index, where these types may aid in 
further definition of connectivity processes; 

 Zones should determine permanent and temporary allocation rules for all sources, 
with similar cease to take provisions applied to both surface water and linked, 
adjacent, transmissive groundwater sources. 

Zoning should underpin the sustainable trading of water within (or more rarely) between 

defined sources. 

Information Required Recommended Field Test 

Interaction between the stream 
and the aquifer 

Gauging and piezometer survey and/or  

A detailed pumping test with several observation 

bores  

Improved definition of the aquifer 
Transmissivity (T) and/or Storage 
Coefficient (S) 

A detailed pumping test with several observation 

bores  

Improved definition of streambed 
conductance (X) 

Gauging and piezometer survey 

Infiltration tests in reaches which are dry or have 

calm, shallow water 

Seepage meter surveys  in reaches with slow moving 

deep water 

A detailed pumping test with several observation 

bores 
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Dam and well-works permits 

Applications for dam permits are currently assessed through processes managed by the 

Assessment Committee for Dam Construction (ACDC). Terms of Reference for this process 

may be found at http://www.dpiw.tas.gov.au/inter.nsf/WebPages/RPIO-4YG57U?open. The 

terms of reference for ACDC are: 

 to consider applications for permits, grant or refuse permits under Division 4 and 
determine any conditions to which the permits should be subject;  

 to determine the size, type, location or purpose of dams in respect of which the grant 
or refusal of an application for a permit may be delegated;  

 to determine what type of additional information is to be provided under section 152 
by an application for a permit;  

 to provide for the conciliation of any matter arising from an application for a permit;  

 to report or make recommendations to the Minister or any other person in respect of 
applications for permits;  

 to perform such other functions as are conferred or imposed on the Committee by or 
under this or any other Act; and 

 to do such supplemental, incidental and consequential acts as may be necessary or 
expedient for the performance of its functions. 

The current process for assessment of applications for well works is supported by a series of 

fact sheets available on the DPIPWE web site:  

http://www.dpiw.tas.gov.au/inter.nsf/Attachments/JMUY-

7UE35W/$FILE/Well%20Works%20Permits_Info%20Sheet.pdf  

Whilst these guidelines were initially produced to assist mitigation of pumping affects on 

connected surface water resources, they may potentially be improved by addressing zoning 

provisions and definition of water sources (as described above) 

An example of assessment rules developed for the Peel River Water Sharing Plan (DOW 2010) 

is provided in Fig. 18. Whilst it is likely that specific distances (or conditions) quoted will 

require modification in Tasmanian water management plans to account for variability in local 

landscape character, these rules provide a useful model for development of access conditions 

in this state. 

As groundwater management is introduced in Tasmania, it would be beneficial to fully 

integrate the assessment process for all water storage and extraction points. In order to avoid 

issues related to management of connected water and to streamline assessments, a 

combined dam and well works assessment process should be considered. 

  

http://www.dpiw.tas.gov.au/inter.nsf/WebPages/RPIO-4YG57U?open
http://www.dpiw.tas.gov.au/inter.nsf/Attachments/JMUY-7UE35W/$FILE/Well%20Works%20Permits_Info%20Sheet.pdf
http://www.dpiw.tas.gov.au/inter.nsf/Attachments/JMUY-7UE35W/$FILE/Well%20Works%20Permits_Info%20Sheet.pdf
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Fig. 18. Rules for assessment of well-works applications taking into account both conjunctive zoning and 

definition of water source (after DOW 2010).  

WELL DEVELOPMENT RULES FOR THE PEEL RIVER WATER SHARING PLAN, NEW SOUTH WALES 

Rules for alluvial groundwater sources: 

 Wells must be greater than 200m from adjoining production wells; 

 Wells must be greater than 200m from an existing  water supply well (Surety 1 under Tasmanian policy); 

 Wells must be greater than 100m from a property boundary (unless written advice is obtained stating 
no objection from the neighbouring landowner); 

 Wells must be greater than 500m from a local water supply utility source (groundwater and/or surface 
water); 

 Wells must be greater than 400m from a monitoring bore, ‘riparian’ (ie Surety 1 under Tasmanian 
policy), or replacement wells, or monitoring bores; and 

 Exemptions from the above rules can only granted when based on an appropriate hydrogeological study 
and process for remediation provided (if monitoring suggests that development was inappropriate). 

Rules for fractured rock groundwater sources: 

 Wells must be greater than 400m from adjoining production wells; 

 Wells must be greater than 200m from an existing  water supply well (riparian right); 

 Wells must be greater than 100m from a property boundary (unless written advice is obtained stating 
no objection from the neighbouring landowner); 

 Wells must be greater than 500m from a local water supply utility source (groundwater and/or surface 
water); 

 Wells must be greater than 400m from a monitoring bore, ‘riparian’ (ie Surety 1 under Tasmanian 
policy), or replacement wells, or monitoring bores; and 

 Exemptions from the above rules can only granted when based on an appropriate hydrogeological study 
and process for remediation provided (if monitoring suggests that development was inappropriate). 

Contamination: 

 Wells must be greater than 500m from contamination source (if between 100 and 500m a 
hydrogeological study and approval is required); and 

 Provisions do not apply when wells  are for monitoring, environmental management or remediation. 

Sensitive environmental areas - alluvial groundwater sources: 

 Wells for commercial purposes must be greater tha 200 metres from a sensitive Groundwater 
Dependent Ecosystem, or if wells are likely to cause drawdown in vicinity of a sensitive GDE an approved  
hydrogeological study and recommendations are required); 

 Wells must be greater than 40 metres from top of bank of any stream; 

 Wells must be greater than 100 metres from a riparian GDE (an application for relaxation must be based 
on approved study); and 

 Exemptions may be granted for monitoring, environmental management or remediation purposes. 

Sensitive environmental areas - fractured rock groundwater sources: 

 Commercial wells must be greater than 200 metres from a sensitive GDE; 

 Wells must be greater than 500 metres from a karst system; 

 If wells are likely to cause drawdown in the vicinity of a sensitive GDE an approved hydrogeological 
study is required; 

 Wells must be greater than 40 metres from the top bank of 3
rd

 order or higher stream;  

 Wells must be greater than 40 metres from the top of high bank 1
st

 or 2
nd

 order stream unless the bore 
is screened in underlying parent material and deeper than 30 metres, or an approved hydrogeological  
study demonstrates no effect on streamflow; 

 Wells must be greater than 100 metres from a riparian GDE (an application for relaxation must be based 
on approved hydrogeological study); 

 Exemptions may be granted for monitoring, environmental management or remediation purposes. 
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Water trading 

Groundwater and conjunctive water trading in Tasmania may be established or amended as 

required, or as part of the general introduction of groundwater management regime. Ideally, 

all necessary provisions should be in place in Tasmania prior to implementation of these 

processes. Water trading provisions of the Water Management Act are currently supported 

by the Guiding Principles for Water Trading in Tasmania (Policy #2003/2). These principles are 

outlined in Part 1 of this paper. 

 

GHD, Hamstead Consulting and O’Keefe (2011) provide a recent discussion of issues, and 

propose principles to underpin groundwater and conjunctive water trading in Australian 

jurisdictions. The authors recommend that a suite of fundamental elements should be in 

place when initiating and administering trade in groundwater and between groundwater and 

surface water sources, including basic statutory enabling provisions, administrative 

guidelines, procedures and systems, suggesting that state policies should include the 

following provisions: 

 Overall objectives of groundwater trading; 

 The legislative and policy context; 

 Statewide principles to guide the regulation and management of groundwater 
trading; 

 Articulation of policies and approaches to defining market boundaries, 
including: 

 Groundwater systems—their spatial boundaries and volumetric limits; 

 Limits on entitlements or shares in groundwater systems; 

 For intersystem trade (between groundwater systems, between surface water 
and groundwater, and interstate); 

 Triggers and prerequisites for groundwater trading; 

 Transaction types; 

 Transaction processes; 

 Policies for managing third-party, resource and dependent ecosystem impacts; 
and 

 Information management. 
 

Whilst the current Guiding Principles for Water Trading in Tasmania outline some of these 

provisions, it is possible that amendment of the policy and provision of more detailed 

guidelines will be required as groundwater (and potentially connected water) trading 

becomes established in Tasmania. 

 

GHD, Hamstead Consulting and O’Keefe (2011) provide a range of principles to support 

introduction of trading, which should be considered in the Tasmanian context (Fig 19). 
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Fig. 19. Suggested principles for the introduction of groundwater and groundwater-surface water trading, 

potentially applicable in Tasmania (from GHD, Hamstead Consulting and O’Keefe 2011).  

Principle 1. Groundwater systems should be based on physical aquifers or groups of aquifers. They 
should have clearly defined boundaries based on hydrogeological features such as geological units, 
groundwater flow 'catchments' and groundwater quality discontinuities, and should be vertically delineated 
into separate systems in cases where the vertical connection between adjoining aquifers is low. Processes for 
adjustment of boundaries should be transparent and clearly articulated. 

Principle 2. Groundwater systems should be as large as possible, subject to hydrogeological 
connectivity limitations and discontinuities. 

Principle 3. Where a groundwater system is not adequately hydraulically connected to other systems, 
trade into or out of the system should be prohibited. However, trading between groundwater systems that 
are part of a larger connected aquifer system (e.g. one that spans a state boundary) should be enabled. 

Principle 4. Trading may be enabled between a groundwater system and a connected surface water 
system where there is an adequate level of connectivity and mechanisms are in place to minimise 
environmental and other third-party impacts. 

Principle 5. Entitlement and extraction limits should be clearly specified. Processes for change in long-
term limits, determining annual allocations or restricting extraction in times of water shortage should be 
transparent and clearly articulated. 

Principle 6. Potential market activity can be assessed based on the level of scarcity (or competition for 
groundwater rights), and the potential market size (indicated by the number of entitlements on issue). 

Principle 7.  The level of investment in the groundwater trading management regime should be 
commensurate with potential market activity. 

Principle 8. NWI-consistent products and transactions should be instated as a priority in groundwater 
systems where potential market activity is high and in other cases where it is cost-effective. 

Principle 9. System-specific trading rules should be based primarily around the management of trade to 
and from the system (if and as permitted under jurisdictional or basin principles), the establishment of zones 
and management of trade between these, and establishment of and management to local density limits and 
bore proximity limits. Such rules should be objective and easily understood and implemented. 

Principle 10. Trading rules should be used to manage potential impacts of changes to the location of 
water extraction and not for other purposes. 

Principle 11. Assessing authorities should have standard, publicly documented, assessment requirements 
for trades involving change of location of extraction. These would include appropriate methods and protocols 
for assessment, and pre-determined thresholds for the level of impact considered unacceptable. The levels of 
investment required in assessments should be tailored to the level of risk. 

Principle 12. Investment in information and technical support tools for assessment in individual 
groundwater systems should increase with potential market activity. 

Principle 13: For all markets, jurisdictions should make publicly available complete and up-to- date 
information on groundwater systems, tradeable products and their management, market activity, and trade 
assessment requirements and administrative processes. 

Principle 14. Metering of extraction should be introduced in all groundwater systems where trading is 
possible, and should be a mandatory prerequisite for participants in a temporary (seasonal allocation) trade. 

Principle 15. Compliance management of water rights should be implemented in all systems, with 
monitoring effort (e.g. meter reading frequency, proportion of groundwater bores metered) increasing in 
proportion to scarcity regardless of market size. 
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2.2.2.8. Groundwater dependent ecosystems 

 

Currently, management of water to support environmental values and ecosystem processes 

in surface water is supported by the Water for Ecosystems Policy (Policy #2001/1). This  policy 

provides a number of principles related to timing and quantification of surface flows, stressed 

and unstressed systems, and for application of an appropriate risk assessment. It does not 

provide principles directly related to management of groundwater dependent ecosystems. 

 

Under this policy framework, the ecological requirements of surface water dependent 

ecosystems is assessed under the Tasmanian Environmental Flows Framework: 

http://www.dpiw.tas.gov.au/inter.nsf/WebPages/RPIO-4YD6S7?open. This comprehensive 

framework supports assessment and recommendation of sustainable flow regimes necessary 

to support aquatic ecosystems in rivers and streams. At this stage there is no corresponding 

framework to support groundwater dependent ecosystems (apart from those baseflow 

dependent rivers which have been assessed according to their surface flow requirements) or 

lakes and wetlands.  

 

There is clearly a need to better integrate the assessment of all surface and groundwater 

dependent ecosystems in Tasmania, potentially under a conjunctive environmental water 

policy framework. 

 

Such a framework may be based on assessment of Environmental Water Requirements and 

associated Environmental Water Provisions, for both surface and groundwater dependent 

systems. Objectives for the groundwater component are provided in Fig. 20. 

 

Groundwater dependency 

 

Determine the important ecosystems whose 
ecological processes are at least partly 
sustained by groundwater, the nature of 
their dependency on groundwater and 
threats these ecosystems face. 

Environmental water requirement (EWR) 

 

Develop a process by which the water 
regimes needed to sustain key ecological 
values of groundwater dependent 
ecosystems at a low level of risk are 
determined 

Environmental water provision (EWP) 

 

Develop a process for groundwater 
allocation that balances water requirements 
to sustain key ecological values of dependent 
ecosystems and broader social and economic 
objectives for the resource. 

Fig. 20.: Allocating water to meet the environmental needs of groundwater dependent ecosystems - key stages 

(from Clifton and Evans 2000). 

http://www.dpiw.tas.gov.au/inter.nsf/WebPages/RPIO-4YD6S7?open
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These objectives have been addressed in only one state to date – New South Wales - through 

development of the New South Wales Groundwater Dependent Ecosystems Policy 2002. This 

provides general policy principles which should be considered for adoption in Tasmania (Fig 

21). 

 

 

Fig. 21.  General principles for management of Groundwater Dependent Ecosystems (from DOW 2002). 

 

More specific principles have been suggested by Clifton and Evans (2000) (Fig 22), which also 

have Tasmanian relevance, however it is likely that these may be modified by the results of a 

project currently under development to assess policy requirements to support determination 

and implementation of EWR’s and EWP’s for groundwater dependent ecosystems (Tomlinson 

in prep. 2011). 

 

Principle 1. The scientific, ecological, aesthetic and economic values of groundwater-

dependent ecosystems, and how threats to them may be avoided, should be identified and action 

taken to ensure that the most vulnerable and the most valuable ecosystems are protected. 
 

Principle 2. Groundwater extractions should be managed within the sustainable yield of 

aquifer systems, so that the ecological processes and biodiversity of their dependent ecosystems 

are maintained and/or restored. Management may involve establishment of threshold levels that 

are critical for ecosystem health, and controls on extraction in the proximity of groundwater 

dependent ecosystems. 
 

Principle  3. Priority should be given to ensuring that sufficient groundwater of suitable quality 
is available at the times when it is needed: 

 for protecting ecosystems which are known to be, or are most likely to be, groundwater 

dependent; and 

 for groundwater dependent ecosystems which are under an immediate or high degree of 

threat from groundwater-related activities. 

 

Principle 4. Where scientific knowledge is lacking, the precautionary principle should be 
applied to protect groundwater dependent ecosystems. The development of adaptive 
management systems and research to improve understanding of these ecosystems is essential to 
their management. 
 

Principle 5. Planning, approval and management of developments, water use and land use 

activities should aim to minimise adverse impacts on groundwater dependent ecosystems by: 

 maintaining, where possible, natural patterns of groundwater flow and not disrupting 

groundwater levels that are critical for ecosystems; 

 not polluting or causing adverse changes in groundwater quality; and 

 rehabilitating degraded groundwater systems where practical. 
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Fig. 22. Suggested principles for management of Groundwater Dependent Ecosystems (from Clifton and Evans 

2000). 

 

Both general and specific provisions should be assessed if current policy principles are 

updated to support both surface and groundwater dependent ecosystems. 

 

1. Groundwater abstraction and consumptive use, surface water regulation and 
consumptive use, as well as land use practices, should be recognised as potentially 
impacting on ecological values of groundwater dependent ecosystems. 

2. Provision of environmental water should be on the basis of the best scientific information 
available on the groundwater regimes, in terms of flux, level, pressure and/or quality, 
necessary to sustain the ecological values of dependent ecosystems. It must include the 
identification of key ecological values and processes for groundwater dependent 
ecosystems. Where relevant, provision of environmental water for groundwater 
dependent ecosystems should integrate groundwater and surface water requirements. 
Where information on environmental water requirements is limited, the precautionary 
principle should be adopted in setting interim environmental water provisions, should 
they be required. 

3. Environmental groundwater provisions should be legally recognised. They should form 
part of estimates of sustainable yield in groundwater management planning and not 
generally be tradeable in any water entitlement market. 

4. Where there are existing users of an aquifer or groundwater basin, provision of water for 
dependent ecosystems should go as far as possible to meet the water regime necessary 
to sustain their ecological values whilst recognising the needs of existing water users. 

5. Where environmental water requirements cannot be met due to existing uses, action 
(including reallocation) should be taken to meet environmental needs. If environmental 
water requirements cannot be met without substantially compromising the economic and 
social benefits of existing consumptive uses, the environmental risks of not meeting the 
ecosystem water requirements and the social and economic costs of meeting them 
should be identified and considered in water allocation planning decision making 
processes. 

6. Further allocation of water for any use should only be on the basis that natural ecological 
processes and biological diversity are sustained. 

7. In proposing environmental water provisions for groundwater dependent ecosystems, 
consideration will be given to environmental changes that have occurred with historical 
abstraction, resource management, land use, water quality impact and/or the capacity for 
restoration of altered ecosystems. 

8. Accountabilities in all aspects of management of environmental water provisions for 
groundwater dependent ecosystems should be transparent and clearly defined. 

9. Environmental water provisions should be adaptive, responding to monitoring, 
improvements in understanding of environmental water requirements and/or ecological 
significance of dependent ecosystems and to changing demand for consumptive use. 

10. All water uses should be managed in a manner that recognises ecological values. 

11. Appropriate demand management and water pricing strategies should be used to assist in 
sustaining ecological values of water resources. 

12. Strategic and applied research to improve understanding of environmental water 
requirements of groundwater dependent ecosystems is essential. All relevant 
environmental, social and economic stakeholders will be involved in water allocation 
planning and decision-making on environmental water provisions for groundwater 
dependent ecosystems. 
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2.2.2.9. Compliance 

 

Compliance and enforcement activities support the on-ground application of all principles 

outlined in this paper. Currently, guidelines to support the enforcement of compliance are 

provided by the (Interim) Enforcement Policy for the Water Management Act 1999 (Policy 

#2004/1). This policy focusses strictly on decision-making about the application of 

enforcement measures under the Act. It does not relate to decisions about the suite of other 

instruments and tools related to the Act, that can be used to achieve compliance in 

partnership with water users and dam permit holders. For this reason, it forms only a part of 

the tools available to inform and educate communities about provisions of the Act. 

 

The policy recognises that main purpose of enforcement is to achieve compliance with the 

legislation by: 

 identifying breaches of the Act; 

 bringing them to the attention of the offender; 

 applying penalties (either directly or through the courts); and 

 providing deterrence. 

Enforcement should be undertaken by the Crown (through DPIPWE) where required, in the 

public interest to protect the State’s water resources from the impact on the rights of other 

water users and the environment and to minimise the risk of a dam safety incident. The 

principles of the policy are directly applicable to the management of both groundwater and 

surface water under the provisions of the Act. 

 

Beyond enforcement, a range of activities may be undertaken to inform and educate 

communities about the objectives of the Act, and appropriate management of groundwater 

and surface water. Currently a series of web pages and fact sheets are available, describing 

DPIPWE water administrative systems:  

http://www.dpiw.tas.gov.au/internnsf/ThemeNodes/DREN-4VH8C4?open  

 

Activities of key compliance staff – Regional Water Management Officers and Water Rangers - 

which help avoid the need for strict enforcement procedures should be supported. These may 

include educational tools to explain processes of groundwater-surface water interaction and 

appropriate management: 

 Developing educational materials (generally fact sheets and web pages) to cover key 

themes and issues in conjunctive water management: 

o Groundwater-surface water connectivity in various landscape contexts; 

o Environmental Water Requir3ements of Groundwater Dependent Ecosystems; 

o Legal obligations relating to groundwater extraction: licensing, allocation, 

trading, environmental assessment; 

o  Resourcing of water management administration; and 

http://www.dpiw.tas.gov.au/internnsf/ThemeNodes/DREN-4VH8C4?open%20
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 Development of educational material to explain the need to introduce formal 

regulation of groundwater extraction in Tasmania; 

 Involvement of the community in monitoring and survey activities.  

 

2.2.2.10. Resourcing 

 

The full cost of future groundwater and connected water management has yet to be 

determined and a fee structure has yet to be developed in Tasmania. Similarly, issues of long-

term funding and cost recovery strategies need to be addressed. 

 

General principles underpinning adequate resourcing of groundwater and conjunctive water 

management and administration are provided in the COAG (2004) reforms: 

“the adoption of pricing regimes based on the principles of consumption-based pricing, full-
cost recovery and desirably the removal of, cross-subsidies which are not consistent with 
efficient and effective service, use and provision. Where cross-subsidies continue to exist, 
they be made transparent.”  

 

and the 2004 intergovernmental agreement on a National Water Initiative: 

“Cost Recovery for Planning and Management  

67. The States and Territories agree to bring into effect consistent approaches to pricing and 
attributing costs of water planning and management by 2006, involving:  

i) the identification of all costs associated with water planning and management, 
including the costs of underpinning water markets such as the provision of 
registers, accounting and measurement frameworks and performance monitoring 
and benchmarking;  

ii) the identification of the proportion of costs that can be attributed to water access 
entitlement holders consistent with the principles below:  

a) charges exclude activities undertaken for the Government (such as policy 
development, and Ministerial or Parliamentary services); and  

b) charges are linked as closely as possible to the costs of activities or products.  

68. The States and Territories agree to report publicly on cost recovery for water planning 
and management as part of annual reporting requirements, including:  

i) the total cost of water planning and management; and  

ii) the proportion of the total cost of water planning and management attributed to 
water access entitlement holders and the basis upon which this proportion is 
determined. “ (p. 14). 

 

Currently all revenue below $400 000 that comes from water licensing activities in Tasmania 

is transferred to Treasury. The Department receives 55% of any revenue greater than $400 

000.  
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Ideally, pricing principles outlined in the COAG and NWI reforms should be considered for 

Tasmania. However, if this is not possible the following principles should be considered: 

 

 In general, groundwater licensing fees should ideally be incorporated in the existing 

threshold arrangement rather than be treated as a separate cost recovery vehicle for 

groundwater management; 

 A user (or beneficiary) pays system should be developed to adequately support 

management of groundwater and conjunctive water management in Tasmania; and 

 Cost-sharing arrangements should be implemented between local water management 

organisations and state government. 

 

2.2.2.11. Review and evaluation 

 

Review of each of the components of an integrated water management system is critical, 

particularly where elements have been introduced, using precautionary principles, before 

adequate information collection and management, policy, planning and implementation 

support has been developed.  

 

Situations where development has preceded effective management and administration are 

common throughout Australia. However, as Tasmania currently has the opportunity to 

develop an effective conjunctive management system from scratch, we can avoid potential 

problems facing reform of the large, often separate administrative structures for surface 

water and groundwater found in other states. 

 

Effective review of structures will best achieved if monitoring and evaluation provisions are 

made prior to implementation of management systems.  

 

Key elements of an effective monitoring and evaluation system for conjunctive water 

management are outlined by REM (2004). This document suggests that the evaluation 

framework is constructed around the water balance of both catchments and groundwater 

systems, appreciating the intimate linkages which frequently occur. Systems focussing on 

water management should also be nested within an overall framework for Integrated 

catchment management. 

 

The suggested approach sets firm natural resource management objectives along with a 

hierarchy of targets, indicators and monitoring protocols, each related to achievement of 

objectives and strategies. Key natural resource management objectives must align with those 

required by relevant legislation, in this case the Water Management Act 1999. REM (2004) 

suggest the following objectives may be most relevant to conjunctive water management: 
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 Maintenance of the condition of groundwater dependent ecosystems; 

 Maintenance of in-stream hydrology for river health initiatives and for maintenance of 

aquifer recharge; 

 Maintenance of groundwater supply relative to irrigation demand; 

 Compatibility with broader natural resource management issues related to reducing 

the impacts of development; and 

 Compatibility with broader natural resource management issues related to reducing 

the impact on irrigation development. 

General principles supporting these objectives include: 

 The establishment of baseline assessments against which progress can be measured; 

 A predictive framework that provides for the forecasting of outcomes under the 

 various intervention options; 

 A planning process that realises management responses; 

 Target setting for each resource management objective; 

 Setting indicators that support reporting against targets; and 

 Monitoring systems and protocols for each indicator that inform progress in realising 

targets and objectives. 

 

Specific principles for implementation, monitoring and evaluation are provided by SKM et al. 

(in press). They include: 

 “Metering and compliance should apply consistently across connected systems where 
integrated management applies. 

 Decisions regarding individual applications for new water entitlements or movement 
(trade) of entitlements should take account of possible impacts across the connection, 
to the extent that this is not addressed by rules set out in the water allocation plan. 

 Monitoring and investigation programs should address assumptions made concerning 
connectivity, where there is potentially a lot to be gained by reducing uncertainty, or 
where the plan has assumed a high-risk position regarding connectivity parameters. 

 Water accounting processes need to separate out cross connection flows from 
general unaccounted differences or losses, and incorporate the ability to handle 'in 
transit' cross connection flows, particularly where time lags are multiple years. 

 Caps on entitlement or abstraction should be adjusted as needed to reflect cross 
connection trade. 

 Evaluation of water allocation plans in relation to their achievement of objectives 
should also consider plans and management in connected water systems. 

 Separate entries for estimated inflows and outflows between connected water 
systems. These will only need to apply to connected water systems for which 
accounts are kept for both systems. Each will have matching entries for 



 
 

115 
 

inflow/outflows between the systems. For river systems this will replace a part of the 
'loss' entry. It is recognised that this is likely to be an estimated long term figure rather 
than an annually varying figure, though it is possible this could be refined a little for 
some cases in the future. The entries should include a note with source of the entry, 
and an indication of the uncertainty involved. 

 Provision for 'future liability' entries in surface water accounts for time lagged cross 
connection effects of groundwater extraction. Again these will be an 
estimate only, but they are important for transparency and accountability. The entries 
should likewise include a note with source of the entry, and an indication of the 
uncertainty involved. ” (SKM 2011 p. 76). 

REM (2004) suggests that monitoring data needs to be evaluated and stream/aquifer 

performance reviewed within a timeframe shorter than the planning review timeframe – 

generally to review the accuracy of sustainable yield assessments, and associated allocation 

rules. A general framework for evaluation of conjunctive water management programs is 

provided in Fig. 23. This system should be evaluated in the light of overarching Tasmanian 

resource management evaluation programs – an adaptive management structure relevant to 

Tasmania (including provision for iterative monitoring) is provided in the next section. 

 

 

Fig. 23. The elements of a generic benchmarking approach to natural resource management with application to 
the future management and evaluation of linked groundwater and surface water resources, and development 
impacts (from REM 2004). 
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2.3  Introduction of groundwater management and conjunctive water 

management in Tasmania 
 

2.3.1. Staged implementation of principles  

A key challenge facing Tasmania’s water managers is to support and progress conjunctive 

management.  

Implementation of integrated water management principles will not be simple.  Scientific 

understanding of connectivity processes is not well advanced, and there is a poor 

understanding of the need to develop appropriate management arrangements in the general 

community. 

As Tasmania has not yet developed advanced groundwater management systems we are 

perhaps more fortunate than other states, where groundwater and surface water 

management systems have developed in isolation from one another – there is an opportunity 

here to build on already well established surface water administration.  

In the face of a continued statewide moratorium on summer surface water takes, access to 

connected groundwater supplies remains essentially unregulated. Continuing essentially 

unregulated access to a high value, reliable, public resource such as groundwater is likely to 

increase current inequities in access to the combined consumptive pool. This is likely to 

significantly distort the emerging water trading market, and potentially put ecosystems 

dependent on the connected resource at risk. 

In order to ensure the fair, orderly and sustainable allocation of the State’s connected water 

resources, the following principles may be used to prioritise the introduction of groundwater 

and connected water regulation: 

 Adopt the precautionary position that, unless otherwise established, it should be 
assumed that all surface and groundwater systems are connected and that the 
eventual impact of groundwater pumping on surface water flow may be as high as 
100%; 

 As a consequence, in catchments where little groundwater loss occurs, the allocation 
limits set for surface water would also be the overall catchment allocation limit for 
both resources. In catchments with high loss (or gain) further work will be necessary 
to assess sustainable yields; 

 Water management plans or supporting documents should include a whole of 
catchment water budget, even if all the components of the budget have not been 
quantified accurately;  

 The Water and Marine Resources Division does not currently have the capacity to 
licence all significant groundwater use across the State.  It can only be done on an area 
by area basis, starting with catchments most at risk from effects of unregulated 
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groundwater extraction. A statewide risk assessment of the effects of water affecting 
activities on connectivity processes is a critical first step to prioritise the introduction 
of conjunctive water management plans. Regionalisation of areas with similar 
connectivity characteristics is the first stage in this process; 

 Each catchment (or Water Management Unit) should be appropriately zoned to: 

o delineate individual groundwater and surface water sources; and 

o delineate zones for application of conjunctive extraction rules, based on the 

transmissivity of aquifers and distance to surface streams and waterbodies. 

These zones will also support assessment of well-works permits. 

 Catchment (or Water Management Unit) – scale risk assessment, based on 
appropriate indicators, should be used to initially assess the sustainable yield  of each 
water source and the combined resource: 

o Surface water allocations should continue to be based on assessment of the 

proportion of water available at various notional reliabilities for each surety 

level; 

o For ‘closed’ catchments (i.e. little or no groundwater transfer or leakage), rules 

should be initially developed reflecting whole–of–catchment water balances to 

allow sharing of groundwater resources based on these ratios; 

o For ‘open’ catchments, a higher proportion of groundwater may be available 

(as long as effects on neighbouring catchments and marine ecosystems are 

acceptable); 

o The baseflow index should be used as a preliminary measure of the degree of 

connectivity between the groundwater and surface water and the contribution 

of groundwater to river flows. This may be used to help apportion shares 

between groundwater and surface water sources; 

o The ratio of groundwater extraction vs diffuse recharge, as a measure of the 

level of groundwater development and the risks of impacts on surface water; 

o  Assessment of lag times between recharge and discharge of groundwater, 

based initially on known properties of aquifers, supported by groundwater 

dating surveys. 

More formal modelling of connected systems should follow, allowing better 
quantification of the potential for double allocation and double accounting of 
groundwater and surface water. 

 In higher risk catchments, or where surface water allocation is approaching allocation 
limits, a moratorium should be placed on further surface water allocations and 
groundwater development at the start of the planning process.  This is to limit further 
water use until catchment limits and existing water use have been established. 

 In lower risk catchments Initial ‘safe yields’ of groundwater will be based on a 
precautionary proportion of diffuse and/or point recharge,  appropriate to the nature 
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of the risk. The amount of potential ‘double accounting’ between identified sources 
should be assessed through simple models; 

 Where both surface and groundwater sources are approaching full allocation, the 
Department should initiate processes to support water trading between sources as 
appropriate. A precautionary approach will be necessary when assessing applications 
to trade between groundwater and surface water sources; 

 As a minimum, for each water management plan an assessment of groundwater use 
may be made through a desktop assessment of known bores and their designated use. 
As resources become available or risks increase, formal use surveys will be conducted 
amongst commercial users in the first instance. 

 An adaptive management approach will be taken for connected water management 
due to the limits of current quantitative information available to set allocation limits.  
Indicators such as groundwater levels, combined with surface stream flows, will be 
used to determine management actions.  

Implementation of these principles should be undertaken in a way that provides sufficient 

flexibility to allow continuous improvement of our capacity to respond to demand for water 

allocation and use, whilst ensuring appropriate security of property rights associated with 

water. This balance must provide certainty for users who require assured, long-term access to 

water, whilst allowing for changes in water supply given current climate change predictions. 

 

2.3.2.  An adaptive management program for conjunctive water management in Tasmania  

Given the lack of data describing the character and behaviour of linked streams and aquifers 

in Tasmania, and uncertainties in the availability of future water resources, introduction of 

groundwater and conjunctive water management will require an adaptive management 

process.  

 

Typically, once a statewide risk assessment has prioritised WMU’s for attention (e.g. Sheldon 

2011), planning proceeds with the best available technical information underpinning agreed 

prescriptions. It is important that an agreed minimum level of technical input is established 

(to support both water resource assessment and user provisions), along with appropriate data 

quality assurance and control systems. Effective monitoring of the social, economic and 

environmental outcomes of these measures is critical, with results then used to iteratively 

improve the provisions of future plans.  

 

An adaptive management system suitable for Tasmania should reflect the feed-back loops 

incorporated in Fig 11 (Part 1), but reflect state needs. Based on this model, a checklist of 

activities to support conjunctive water management is presented in Fig.24. Which of these are 

chosen (and in what combination or sequence) will be determined by the risk associated with 

further development in the planning area.  
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Fig. 24. Draft components of an adaptive water management system for Tasmania. Components are listed in the best 

general sequence for  application. However, as linkages between key components and priorities are likely to be 

different for each WMU, this is presented as a checklist rather than a flowchart, to provide flexibility where necessary.  

AN ADAPTIVE FRAMEWORK FOR CONJUNCTIVE WATER MANAGEMENT IN TASMANIA 

 Assessment and review of current legislative and policy frameworks; 

 Identification of key management issues and risks; 

 Initial technical assessment:  

o Establishment of information management systems; 

o Reconnaissance field investigations, measurement, classification and mapping; of surface and groundwater 
resources; 

o Establishment of monitoring systems (including metering of extractions); 

o Establishment of stream and aquifer robustness; 

o Establishment of gaining and losing behaviour of streams and linked aquifers; 

o Assessment of stream (wetland)/aquifer connections; 

o Timing of groundwater and surface water fluxes; 

o Establishment of whole of catchment water balances (recharge - dispersed, linear and point; runoff; 
groundwater and surface water flux; connectivity; baseflow generation; and subsurface losses to sea or 
neighbouring catchments); 

o Initial development of groundwater, surface water and conjunctive water models; and 

o Establishment of sustainable yields for the conjunctive resource 

o Formal risk assessment to prioritise introduction of groundwater and conjunctive water management in key 
catchments/Water Management Units. 

 Water use surveys: 

o Identification of users (consumptive, non-consumptive and environment); 

o Quantification of current use; 

o Development and assessment of future use scenarios (in the light of climate change scenarios and demand for 
groundwater and surface water); 

 Environmental, social and economic impact assessment; 

 Cost-benefit analysis; 

 Development of conjunctive water management plans for Water Management Units: 

o Delineation of conjunctive Water Management Units; 

o Definition of individual groundwater and surface water sources; 

o Delineation of water allocation zones within units (or, where multiple WMU’s are linked to a single aquifer, rules 
for assessment of the connected source  ; 

o Statement of adaptive management process for each WMU; 

 Development of user provisions: 

o Development of rules supporting licensing and allocation of water; 

o Where multiple WMU’s connect to a single aquifer or groundwater source, development of rules to equitably 
divide that source between users in adjacent WMU’s; 

o Development of water trading provisions; 

 Implementation: 

o Appropriate timescale for introduction of key attributes of Water Management Plans; 

o Compliance and enforcement provisions; 

o Resourcing provisions. 

 Evaluation of the appropriateness and success of plans; 

 Iteration of the process (feed-back to the key components listed above, re-assessment, further development and 
modification where necessary.  
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2.4.  Priority actions 2012-2015 

This paper outlines a suite of principles and tools which may be combined to support the 

introduction of conjunctive water management in Tasmania. Discussion of their relative 

merits will provide the best approach for introduction of conjunctive groundwater and 

surface water management.  

 

Key activities supporting introduction of conjunctive management over the next three years 

are provided for discussion below (not necessarily in priority order): 

 

Legislation and policy 

 Amendment of Parts 5 and 6 of the Water Management Act 1999 to align provisions 

for commercial extraction and use of groundwater with those for surface water; 

 Consideration of amendments proposed by Knox (2010); 

 Review the draft Water Allocation Policy to better reflect requirements for conjunctive 

allocation (in the light of water sharing and trading rules). 

 

Identification of key issues 

Create a register of key statewide issues for conjunctive water management; 

 

Technical assessment 

 Development of a statewide aquifer classification system, and commence populate 

databases; 

 Development of Hydrogeological Units (HGU’s) statewide; 

o Aquifer classification and definition of HGU’s at the catchment (WMU) scale; 

 Development of a statewide groundwater monitoring strategy; 

 Development of a process to estimate and link sustainable yields of groundwater and 

surface water sources; 

 Development of systems to functionally link water resource, assessment and 

management databases; 

 Extend the groundwater database (GWIMS) to incorporate natural features (eg 

springs, karst features etc). 

Assessment of water users and water use 

 Undertake appropriate water use surveys for both groundwater and surface water for 

key catchments (WMU’s); 

 

Planning 

 Undertake a statewide and WMU scale risk assessment to prioritise and inform 

development of Water Management Plans; 
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 Review Water Management Unit boundaries (potentially including Hydrogeological 

Units) to better accommodate groundwater-surface water interaction; 

 If WMU boundaries are not reviewed, develop protocols to account for catchment 

gains and losses through groundwater flowpaths; 

 Develop an approach to define zones within WMU’s for conjunctive management:  

o water resource boundary definition for sharing and trading arrangements; and  

o delineation of groundwater extraction zones. 

User provisions 

 Develop a regional and catchments scale approach to assessment of the conjunctive 

sustainable yield for priority Water Management Units (WMU’s); 

 Develop a process to assist the introduction of connected water trading in key 

catchments (those approaching full allocation); 

 

Groundwater Dependent Ecosystems 

 Extend the Tasmanian Environmental Flows Framework (TEFF) to incorporate GDE’s in 

flow assessments and assessment of lakes and wetlands; 

 Link statewide spatial databases (eg CFEV, Natural Values Atlas) with the BOM Atlas of 

Groundwater Dependent Ecosystems; 

 Develop educational materials to support management of GDE’s. 

 

Compliance 

 Develop educational materials to support the introduction of groundwater regulation; 

 Review legislation and policy to clarify rules regarding the use of licensed drillers to 

excavate wells; 

 

Resourcing 

 Determine an appropriate fee structure for licensing and allocation of groundwater;  

 Re-assess the current approach to cost recovery for conjunctive water management. 

 

Review and evaluation 

 Develop a strategy for the review and iteration of an adaptive management strategy 

for conjunctive water management. 
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