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Executive summary

The National Water Initiative (NWI) provides a blueprint for the reform of Australia’s water management for the next 10 years and beyond. The NWI acknowledges that all water users require an equitable basis from which to share groundwater and surface water resources.  

The National Water Commission (NWC) recognises that groundwater use by mining operations needs to be managed rigorously and consistently. To address this challenge, the Commission contracted Sinclair Knight Merz Pty Ltd (SKM) and the Sustainable Minerals Institute (SMI) to develop a framework for assessing the potential local and cumulative effects of mining on groundwater resources and to develop tools to help predict and assess these effects.  

The project’s objectives were to: 

· Assist jurisdictions in ensuring that their land use planning and environmental assessment requirements, in relation to mining activities, are NWI compliant.

· Ensure that cumulative effects of mining on groundwater are considered in the mining project approvals process at jurisdictional and Australian Government levels. 

· Develop tools/methodologies that can be used in environmental reporting, permitting and planning processes for mining activities, to ensure that:
(i) the cumulative effects (positive as well as negative) of mining on groundwater resources are understood, documented and minimised
(ii) they take place within a consistent national framework. 

· Develop tools and guidelines that:
(i) account for cumulative effects on groundwater
(ii) minimise negative cumulative, and maximises positive, effects on groundwater
(iii) incorporate management and stakeholder engagement strategies
(iv) can be applied consistently across all existing and possible future mining regions (v) are complimentary to other NWI initiatives. 

· Assess the cumulative effects on groundwater, from a sustainability perspective, in four priority regions with existing or possible conflicts between resource users.

These objectives were met through a series of reports, guidelines and risk management based tools. The tools will be used to help mine planners and developers assess the cumulative effects of future mining activities on other water users.  
A key output of the project was the development of the mining risk framework. This framework offers a risk-based approach to managing cumulative groundwater affecting activities of mine operators. Tools developed for the project underpin the framework. They are the Groundwater and Resource Information for Development Database (GRIDD), the Multi-Mine Water Accounts Tool, and the Cumulative Impacts Assessment Tool (CIAT).

The sustainability of project outputs depends on addressing issues such as accessibility of the tools, data sharing and quality, and knowledge adoption. The project recommends ways to progress these issues.
This report provides an overview of the project’s approach and direction, presents the outcomes and findings, and identifies key issues to be considered in taking the framework forward.

1. Project overview
In many parts of Australia, the mining industry has co-existed with the broader community without significant conflict. It has also contributed substantially to establishing sustainable economies. Despite this, potential conflict exists between the mining industry and other water users in some places, sometimes in areas where sustainable economies have developed.

To help ensure that groundwater resources are used sustainably and fairly, the National Water Commission (NWC) contracted Sinclair Knight Merz (SKM) and the Sustainable Minerals Institute (SMI) to develop a framework which would assess and manage the potential local and cumulative effects of mining on groundwater resources.

The project had six distinct phases:

· initiating the project and planning its work which included developing a stakeholder and communications strategy

· reviewing jurisdictional processes to ascertain how widely the NWI has been incorporated into jurisdictional mine planning and approvals processes 
· selecting case study regions to ensure that the tools and methodologies developed as part of the project would be tested across a range of conditions 
· developing the framework and supporting tools

· testing case study regions, which included workshops in each area 
· finalising the project to refine and complete the tools and framework. 
A steering committee guided the project. Members included representatives of the Minerals Council of Australia (MCA), the National Farmers Federation, the former Australian Government Department of the Environment, Water, Heritage and the Arts, the Office of the Supervising Scientist, the Australian Government Department of Resources, Energy and Tourism, and Flinders University School of Chemistry, Physics and Earth Sciences. The Steering Committee met nine times. Members also reviewed and commented on project deliverables.

Key stakeholders were kept informed throughout the project and their feedback sought. They were engaged through:
· fact sheets providing progress updates at key milestones

· presentation of the framework at the Water in Mining Conferences in 2009 and 2010 
· face-to-face meetings with mining company representatives in the case study regions 
· face-to-face meetings with the WA Department of Water (DoW) to align the project with the department’s existing work on a Fortescue Marsh management strategy 
· project team attendance and involvement in a workshop to develop a management strategy for the Fortescue Marsh 
· presentations to the MCA’s Water Working Group 
· two meetings in Canberra with jurisdictional representatives from the case study regions (SA, NSW, QLD and WA)

· project workshops in NSW, QLD and SA to initiate framework testing in the case study regions

· discussions and liaison with mining industry representatives during case study region testing. 
1.1 Impacts versus effects

For the purposes of this project, a distinction has been drawn between the words ‘impact’ and ‘effect’. The word ‘impact’ often implies negative outcomes, whereas the ‘effect’ of mining on groundwater resources is not always associated with negative outcomes.

The reason for undertaking groundwater effects assessments in relation to mine developments is to identify any potentially harmful environmental, social and economic effects on existing groundwater users.  The focus on unacceptable effects means that mitigation and engineering design strategies can be implemented to appropriately manage any impacts.

It is also worth noting some of the beneficial effects that mining can potentially have on groundwater resources. They include:

· Groundwater exploration and development activities associated with mine development often contribute significantly to the scientific knowledge base and understanding of groundwater systems, e.g.:

· data collection and testing around aquifer parameters and behaviour that would not otherwise be available to the broader community

· interactions between groundwater systems

· providing better information about interactions with connected surface systems (ecological as well as hydrological)

· biodiversity (through supporting ecological assessments)

· sustainable yield estimates (contributing to sustainable management outcomes).

· By using saline to hypersaline groundwater, the mining industry provides economic value to water resources that would not otherwise exist.

· Mining enterprises facing surplus water management issues can contribute to sustainable economies by providing water to other types of industry (e.g. irrigation) and utilities.

· Approvals associated with mining projects often require environmental off-sets, typically leading to improved land and water management.  

· Rehabilitation works after mine closures can potentially improve land and water management compared to pre-mining times.

1.2 Project deliverables

The deliverables for the project include a series of reports, guidelines and risk management based tools. These are designed to help mine planners and developers assess the cumulative effects of future mining activities on other groundwater users.  

These tools include:
· Groundwater and Resource Information for Development Database (GRIDD): A GIS-based tool to categorise mining and water resources at a 100 kilometre by 100 kilometre grid scale. The tool also feeds into the risk framework, assisting at a broad level with the context setting phase.
This tool has for the first time brought together mining and water resources information. It makes it easier to foster links between mining and water management, and so can contribute significantly to achieving the NWI.

Figure 1: National GRIDD system overlying the geological provinces of Australia
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· Multi-Mine Water Accounts Tool: A software tool to enable integrated management and accounting of water resources across multiple mines sites. This supports the sustainable and efficient use of water resources by the mining industry. It also includes a scenario engine and uncertainty analysis (ability to undertake ‘what if?’ simulations).
This tool provides for the first time a nationally consistent approach to dealing with cumulative water use questions associated with the water balance for mine sites.  This can support the implementation of the NWI by assisting cross-border assessments and allowing benchmarking of water balances for nodes of mulptiple mine sites.

Figure 2: Multi-Mine Water Accounts Tool opening screen
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· Cumulative Impact Assessment Tool (CIAT): A software tool for assessing risk in relation to the impact that mining proposals may have on the condition of existing groundwater, and the interaction between different groundwater users. This makes it possible to devise appropriate mitigation steps.
This is Australia’s first nationally consistent groundwater assessment method. It is also in line with all state and territory assessment processes. The CIAT contributes to implementing the NWI by providing a risk based decision-making approach that is consistent across Australia.
Figure 3: Cumulative Impact Assessment Tool opening screen
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2. Key project findings 

An overview of the key project findings and outcomes is provided below.  These are discussed in greater detail in the project reports developed for the project.

2.1 Review of jurisdictional processes for inclusion of NWI

The project team assessed the inclusion and implementation of National Water Initiative objectives, and the consideration of cumulative effects of mining on groundwater resources.  
The review identified that all jurisdictions included the National Water Initiative in assessing the cumulative effects of mining on groundwater. However, opportunities for improvement were also identified and included:   

1. conducting environmental assessments of local and cumulative effects of mining on groundwater, taking a nationally consistent risk-based approach 

2. improving decision-making by communicating with and coordinating between agencies involved in planning and approvals 
3. strengthening existing legislation in some jurisdictions, and where necessary, developing new policies to deal with water management issues and to enhance regulatory powers to achieve National Water Initiative objectives
4. developing nationally consistent water accounting, data collection, storage and sharing protocols. 

Addressing these recommendations will help jurisdictions, mining companies and other groundwater users to better understand and manage the local and cumulative effects of mining on groundwater resources. 

Refer to Project report 1: Report on the inclusion and implementation of NWI objectives and consideration of cumulative effects for detailed task findings.
2.2 Selection of case study regions

The project team analysed a shortlist of geological provinces identified by the project steering committee to consider for case study regions.  A short list of 12 regions was assessed against eight primary criteria and four secondary criteria.  The aim of the selection process was to identify a range of conditions (commodity types, mining methods, water planning status etc.) to allow robust testing of the mining risk framework and tools, rather than to select regions under the greatest mining pressure.
Figure 4: Case study region selection criteria assessment results
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Four case study regions were selected:

· Coal mining
The Hunter Valley (Sydney Basin, NSW) was selected because of:
(i) the scale of development
(ii) the high potential for cumulative effects to arise from mining operations
(iii) proximity of other anthropological and environmental groundwater users. 
· Iron ore/bauxite
The Hamersley Region (WA) was selected because of: 
(i) data availability
(ii) maturity of/potential for mining operations
(iii) proximity of other anthropological and environmental groundwater users. 
· Precious and base metals
Charters Towers (Qld) Region was selected over Lachlan Fold Belt because of: 
(i) geographical/jurisdictional setting
(ii) the lack of sustainable yield estimate or formalised water planning (i.e. it will be important to test the framework in a range of policy settings). 
· Diverse minerals potential 
The Eromanga Region (SA) was selected because of its potential to become a diverse major mining region (note: underlying Gawler Craton rocks host most mineralisation).
Refer to Project report 2: Case study region selection for framework testing for more detail about the case study selection process.

2.3 The framework and supporting tools

The mining risk framework provides a risk-based approach to managing cumulative groundwater that affects the activities of mine operators. The proposed framework is illustrated in Figure 5.
Figure 5: Overview of proposed mining risk framework
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Dealing with cumulative effects is the most significant proposed departure of the mining risk framework from conventional risk assessment. While assessing cumulative effects is required in most jurisdictions for most types of development, little formal guidance exists on how this should be done.  

The mining risk framework identifies important issues to be considered when undertaking a cumulative effects assessment of mining on groundwater resources. Identifying key questions within the framework helps regulators and industry to carry forward the framework’s concepts even without using the software tools developed by the project.

Refer to Project report 3: Framework for risk-based assessment of cumulative effects to groundwater for a detailed description of the framework.

An independent technical review of the risk framework and tools was also undertaken, and the findings are presented in Project report 12: Independent technical review report.

Tools developed for the project underpin the risk framework and are outlined below. The framework testing reports for each case study region (Project reports 8–11) provide detailed results from testing the tools.

Groundwater Resource Information for Development Database (GRIDD)

GRIDD was developed to deal with a project task that needed a synoptic overview of existing groundwater development levels across Australia. It was also developed to compare the level of threat posed to groundwater resource condition in relation to mining activity.  

GRIDD is an interactive map of Australia that brings together existing published groundwater, natural resources and regulatory data with limited and defined GIS capabilities. Localised GRIDD reports (10,000km2 in area) are generated from a larger, Australia-wide GRIDD system (around 1800 cells). Each report contains underlying relevant and publically available information, much of which is based on Australian Water Resources (2005) and other national datasets, from either a geological province, or an individual cell perspective. The information in each report can assist decision making relating to the potential local and cumulative impacts of current and possible future groundwater development in the area of interest to the user (with a focus on mining, but also including other industry). 

It is intended that information within GRIDD can be used as an entry tool for regulators and existing or possible future mining operations to help identify possible implications of mine-related groundwater affecting activities.
GRIDD has been designed so that it can be updated when more current data become available.

Refer to Project report 7: National synoptic overview of groundwater resource condition – a mining perspective: Glossary for a detailed description of GRIDD outputs.

Multi-Mine Water Accounts Tool

The Multi-Mine Water Accounts Tool developed as part of the project:

· builds on the water accounting framework developed for the Australian minerals industry, through the Minerals Council of Australia
· includes a method to assess the potential for worked water sharing across a group of mines operating within a region
· includes a ‘what if’ scenario engine to allow simulations of potential expansions or new mines, to support water resource planning. 
Refer to Report 18: Water accounting methodologies for a description of the method with which mine water accounts can be generated, compiled at regional level and used to quantify the potential for sharing worked water.  Report 18 includes both a user manual and developer’s manual as appendixes.
Risk assessment tool 

The Cumulative Impact Assessment Tool (CIAT) is web-based software designed to guide the user through a cumulative impacts assessment.  The risk tool does not do the modelling rather it provides a place for the results of assessments to be stored, and kept consistent.  
The tool is available at http://cwimi-tools.smi.uq.edu.au:8080/rt-water4/.

The tool includes:

· a database of regional characteristics relevant to cumulative effects assessment 
· a facility for entering a proposed project (e.g. mine or mine expansion) characteristics and updating the region characteristics (where applicable) to view changes to the region 
· standard formats for reporting direct groundwater effects and indirect effects on receptors 
· risk assessment including threat and opportunity analysis, mitigation activities 
· detailed reports, background information (including GIS layers, assessments and analyses, groundwater modelling, spatial analysis, etc.) plus the ability to append other supporting information. 
A user manual for the tool is provided as Project report 17: Cumulative Effects Assessment Tool manual.

2.4 Project workshops in case study regions

Community and mining industry representatives attended four workshops in the Hunter Valley (Singleton), Sydney, Adelaide and Brisbane. They received the draft framework and tool, and were invited to provide feedback from both the industry and community end-users. A key outcome of these workshops was that community members, regulators and the mining industry generally accepted the risk framework. However, stakeholders still had some way to go to develop a deeper understanding and appreciation of the benefits offered by the framework and tools.  
Stakeholders were also concerned about gathering, sharing and maintaining data, as it would be critical in maintaining the validity of assessments using the framework and tools. 
Western Australia’s Department of Water (DoW) has been considering cumulative effects assessment procedures for the Pilbara iron ore industry for some time. In the lead up to workshops for the Commission’s Fortescue Marsh strategy, an attempt was made to align the DoW and NWC cumulative effects assessment processes. The project team participated in a Fortescue Marsh Strategic Planning Workshop in Perth led by DoW to assess whether the framework and tools could assist with developing the Fortescue Marsh Strategy. 
The workshop demonstrated the importance of setting management objectives. These included defining components/aspects of the water regime to be protected and providing a basis from which to measure the success of any management strategies that are implemented. Following the workshop, the ‘setting management objectives’ step was incorporated into the framework (see Figure 5). 
2.5 Case study region testing

The framework and its associated tools have been tested in four regions:
· Hunter Valley region, NSW 

· Hamersley region, WA 

· Charters Towers region, Qld 

· Eromanga region, SA. 

Key outcomes and findings of the case studies are presented below under four groupings: regulatory, mining industry, water accounting, and risk assessment.
· Regulatory

· A streamlined, standardised national framework for assessing the cumulative effects of mining on groundwater and connected systems is generally recognised as having merit. In most cases it is felt the framework can be aligned with jurisdictional processes.

· Agencies require a deeper understanding of the framework to appreciate any benefits that might arise through its application.

· Responsibility for managing data and maintaining databases is a significant issue, as too is the need for mining companies to ‘share’ water-related data and information.

· Applying a modified form of the framework and tools to other industries (e.g. coal seam gas, irrigation) may have benefits.

· Mining industry

· The step-by-step approach to cumulative effects assessments as outlined within the framework has merit, and will assist in establishing consistency across the industry.

· Some concern exists that the framework will add another level of bureaucracy to the approvals process. This emphasises the need for developing a deeper understanding of the framework to appreciate any benefits that might arise through its application.

· Assessing cumulative effects in areas where concurrent development applications/approvals are in progress will not be straightforward using the risk assessment tool, as it looks at regional risk on a single case-by-case basis.

· Water accounting

· Water accounting is seen as an effective approach to encouraging and communicating water use efficiency across and outside the industry.

· Mine water accounting should be encouraged. However, a regional mine water account needs to be viewed in terms of the entire third party water use within a region, including other industry and municipalities.

· Trading water within the mining industry is not always allowed under regional water planning frameworks.

·  Risk assessment

· The framework and risk assessment tool provide a sound basis for taking account of cumulative effects while development proceeds within a region. Tool outputs can be a valuable resource for approvals documentation.

· Some work is required to build a cumulative effects database for regions where mine development is well advanced.

3. Future priorities for cumulative effects

This section highlights the key issues and research priorities to be considered in order to sustain and improve the existing framework.
3.1 Sustainability of project outputs

Jurisdictional regulators will need to adopt the approaches outlined in the documentation supporting the framework if the framework and supporting tools are to be taken forward to integrate into mine planning processes, environmental impact assessments or compliance reporting, In addition, proponents and technical personnel, such as consultants acting on behalf of mining proponents, will need to be aware of the framework when planning investigations and studies for mine approvals.

To move the framework forward, the following issues have been identified as important:

· Availability of tools
A key objective for the project was to develop tools and methodologies that would be freely available to those wanting to use them. A key consideration therefore is that the tools be hosted by an appropriate entity in the short, medium and long term. 
· Data sharing and control of data quality
The project tools provide a consistent approach to developing regional water accounts and undertaking risk assessments that consider cumulative effects.  However, to take advantage of this, it is important to develop and maintain a central data repository. This raises several key issues: 
· a willingness is essential among mining companies to share data, particularly relating to developing regional mine water accounts

· the data need to be held by an appropriate body

· a mechanism is needed to screen the quality of data 
· resources are needed to maintain the subsequent databases.

· Implementing an appropriate and targeted knowledge adoption process
It is evident through the case study and engagement process that in some cases, senior management is likely to adopt the framework only if it becomes mandated. It is vital that regulators drive adoption of the framework and tools.
3.2 Priorities for future research
Many issues relating to addressing cumulative effects of mining on groundwater resources need to be addressed in the future (e.g. including other industries). During the project, key priorities for further research were identified to move the framework forward:

1. Defining a ‘region’ by which to consider cumulative effects. This should be consistent with that finally adopted by the Bureau of Meteorology (BoM) for the National Water Accounts.

2. Developing a nationally consistent approach to collecting and reporting water data in particular surface water and groundwater use data. While BoM is responsible for developing national water accounts, it is suggested that it would be necessary to address a number of issues in this effort, e.g.:
· Water volumes managed needs to be clearly distinguishable from water volumes used (e.g. where mines abstract groundwater for dewatering purposes and divert this water away from the mine, rather than use it).

· Re-use and recycle volumes need to be clearly distinguishable in the data, so that water use efficiency can be assessed.

3. Updating GRIDD which, as it stands, is a platform for informing the mining industry in particular, of water information pertinent to the industry (e.g. allocation/entitlement status, groundwater dependent ecosystems). Prior to BoM developing a similar platform, GRIDD should be updated to incorporate:
· jurisdictional databases, such as South Australia’s ObsWell and SA Geodata databases

· the datasets from the next Australian water resources assessment (to replace the 2005 datasets already incorporated)

· datasets developed as part of the recently NWC commissioned project GDE Atlas
· mine water use data sourced directly from licences or company developed water accounts

· other relevant data/information.

4. Initiate the risk assessment tool database for each defined region (see point 1, above).

5. Bring the Coal Seam Gas (CSG) industry into the framework. Management strategies are possibly being adopted by the CSG industry that would also inform how cumulative effects should be addressed and managed. This might be a regions-based entity responsible for bringing together relevant data from all companies to assist with cumulative modeling effects and reporting.

6. Incorporating other industries into the framework, so that the same level of scrutiny could be applied to all industries that contribute to cumulative effects. 
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