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Executive Summary 

This report collates existing connected water information and provides a first pass risk assessment 

of water development on the connectivity of Tasmania’s water resources. It identifies key areas 

within regions and catchments for further assessment, planning and second pass risk assessments. 

Groundwater-surface water interaction has been recognised as a key issue at State and National 

levels, however understanding and appreciation of connected water in Tasmania is in its infancy. 

This report reviews existing information on the interaction of groundwater and surface water and 

compiles new information to increase our understanding of connected water resources in Tasmania. 

Understanding the nature of groundwater-surface water interaction will allow the development of 

effective strategies to manage these interactions, and the development of integrated water 

management plans for key catchments. Previous connected water studies (e.g. Tasmanian 

Sustainable Yields Project, Tasmanian Groundwater Models) are reviewed and results summarised. 

Previous baseflow separation analyses are collated and new analysis undertaken in order to 

determine the various levels of connectivity in catchments across Tasmania. The results of the 

Lyne and Hollick digital filter method undertaken for the Sustainable Yields Project are collated as 

are the baseflow indices acquired as part of the Groundwater Modelling Project. A new tracer 

approach using river conductivity and flow from selected stream gauges was used to compare 

baseflow index relationships for Tasmanian catchments.  

Connected water regions (regions with similar connected water behaviour) were developed for 

Tasmania, then classified and characterised. Various regionalisations were reviewed and three 

selected (surface water, physiography, and hydrogeology) for input to a GIS-based analysis. 

Thirteen regions in all resulted from the approach. Once developed, these regions were 

characterised using existing spatial information and classified by applying the recently developed 

classification system included in the National Water Commission’s Groundwater/Surface Water 

Connectivity Guidelines Project. Tasmania’s connected water regions fitted into four classes of 

connectivity, with Karst and Coastal Sands regarded as the most highly connected, followed by 

Northwest Basalt Plateaus and Valleys, and Basins. All of Tasmania’s water resources are however 

considered to be connected; only the level of connectivity varies across the state. 

These regions were then used as inputs to a connected water risk assessment. The risk assessment 

was undertaken in two parts: the first assessed the sustainability of current water extraction across 

the state (i.e. current surface water and groundwater extraction relative to water availability – the 

risk of over/double allocation); the second assessed the risk of current water development on the 

connectivity of Tasmania’s water resources (i.e. the risk posed to surface water resources from 

groundwater development, and vice versa). This assessment confirmed our knowledge of some of 

our key water risk areas and priorities for management, however it also highlighted some high risk 

areas of the state which have previously gone unnoticed. Parts of the highly connected water 

regions were determined to be priorities for ongoing connected water assessments and for the 

inclusion of provisions to manage connected water in water management plans.  
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1. Introduction 

Groundwater-surface water interaction has been recognised as a key issue at the State and National 

level. Groundwater management in Tasmania is in its infancy, as surface water sources have 

previously been regarded as a more visible and obvious source for agricultural, urban and industrial 

purposes. Groundwater extraction/pollution has not been widely recognised as a cause of 

degradation in surface water environments.  

This is not to say that groundwater extraction has been negligible. In certain high value agricultural 

regions groundwater extraction is likely equal to surface water extraction. The reliance of many of 

Tasmania’s rivers on groundwater to provide river baseflows (and the potential for double 

allocation of the connected water resource) has only recently been recognised.  

With the predicted effects of climate change, water development will increasingly focus on 

groundwater resources, as surface supplies are currently approaching optimum allocation. The 

imminent introduction of a regulatory system for groundwater extraction will require good 

scientific support in order to facilitate acceptance of appropriate regulation. This science will need 

to focus both on aquifer systems as well as the connected surface streams, wetlands and estuaries 

which they supply. 

Understanding the nature of groundwater-surface water interaction will allow for the development 

of effective strategies to manage these interactions, and the development of integrated water 

management plans for key catchments.  

1.1. Scope 

This report is one of three undertaken for the National Water Commission (NWC) funded 

“Tasmanian Strategic Assessment and Management of Priority/Stressed Groundwater Catchments: 

Groundwater – Surface Water Interactions Sub-Project.” The overarching project is focused on 

improving the knowledge and management of connected water in Tasmania through a variety of 

investigations at both the state and regional levels.  

This report explores the meaning of connected water, its importance for consideration in water 

management, as well as connected water classification methods. Previous works investigating 

connected water in Tasmania are reviewed and results collated and compared. Several connected 

water assessment approaches employed in this project are presented in detail and include baseflow 

separation methods, mass balance methods and the classification of connectivity. Finally the 

development of connected water regions for Tasmania is discussed. These regions are then used as 

a basis to assess the risk of various water affecting activities on Tasmania’s connected water 

resources. 

The two other project reports are focused on regional connected water investigations, one each on 

the Wesley Vale – Sassafras and Smithton areas (the Smithton report presents the combined 

findings of this project and that of the Smithton Syncline Groundwater Project, also funded by the 
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NWC and undertaken by Donald Rockliff, DPIPWE). Connected water policy and planning 

recommendations will be summarised from these reports and incorporated into the Draft Integrated 

Water Management Framework for Tasmania (Figure 1).  

 

 Figure 1  Report structure for the overarching Groundwater - Surface Water Interactions 
Project. 

 

1.2. Objectives 

The key objectives of this report include the following: 

 Determine the level of connectivity throughout catchments in Tasmania; 

 Characterise and classify key groundwater – surface water relationships; 

 Develop connected water regions for Tasmania; 

 Conduct a first pass risk assessment on connected water resources of Tasmania; and 

 Determine priority areas in Tasmania for connected water management and planning. 
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2. Groundwater and Surface Water Connectivity 

2.1. What is Groundwater and Surface Water Connectivity? 

Connectivity refers to flows between surface water and groundwater sources. As the development 

of land and water resources increases, it is apparent that the development of either of these 

resources can affect the quantity and quality of the other (Winter et al 1998). Groundwater can 

contribute to and increase streamflow when the water table is higher than the level of the stream 

(i.e. gaining stream). The quantity of groundwater contributing to streamflow is called baseflow. If 

the water table is below the stream level the stream water will tend to recharge groundwater (i.e. 

losing stream) (Figure 2) (Evans 2007a). Along a river’s length, only certain reaches may receive 

baseflow, while other parts may lose water to groundwater, and some may have variably gaining 

and losing reaches.  

 

 Figure 2 Conceptual models showing gaining and losing stream conditions (Winter et al 
1998). 

The connectivity between groundwater and a stream depends on the permeability of the aquifer 

(extent and nature of the saturated material between them). Groundwater and surface water are 

regarded as being poorly or indirectly connected if they constantly differ in water level and are 

separated by a layer of material with low permeability. Research however shows that over time, 

most streams are connected with groundwater (Evans 2007a). In fact nearly all surface-water 

features (streams, lakes, reservoirs, wetlands, and estuaries) interact with groundwater in some 

way. 

Withdrawal of water from streams can reduce groundwater recharge or conversely, pumping of 

ground water can deplete water in streams, lakes, or wetlands. Groundwater pumping can lower the 

flow of groundwater into stream and also increase the rate at which surface water leaks into the 

groundwater resulting in a drained stream (Figure 3). Pollution of surface water can cause 

degradation of groundwater quality and conversely pollution of groundwater can degrade surface 

water. Often there are considerable time lags between groundwater extraction in a catchment and 

reduced streamflow which has in the past facilitated double accounting of water in other areas of 

Australia.  
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 Figure 3 Well interception of stream baseflow (Winter et al 1998). 

Surface water and groundwater connectivity is poorly understood, difficult to measure and 

somewhat complex to manage. However, acknowledging and understanding these linkages is 

critical for effective and integrated water management and water allocation planning.  

 

2.2. Why Should We Manage Connectivity? 

Any abstraction of groundwater can be expected to result in reduced surface water flows at some 

time in the future. Similarly a change in surface water management can impact on groundwater 

recharge. Connected groundwater and surface water systems are often managed separately. This 

can lead to the same parcel of water being allocated to different users (i.e. double allocation). As 

water resources become over allocated and streamflow and groundwater levels decline, 

environmental, economical and social implications begin to be realised as does the requirement for 

integrated water management.  

This issue is recognised in the National Water Initiative (NWI) and a fundamental objective has 

been agreed to, being “the recognition of the connectivity between surface water and groundwater 

resources and connected systems managed as a single resource”. The equitable distribution of 

water to all users including the environment is paramount and security of supply in both the short 

and long terms needs to be provided for. Tasmania as signatory to the NWI has agreed to identify 

situations where interactions between groundwater aquifers and streamflow exist and implement 

systems to integrate the accounting of groundwater and surface water extraction.  
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3. Connected Water Assessments 

Numerous approaches are available for determining the presence and level of connection between 

groundwater and surface water systems, both in a spatial and temporal context (i.e. Brodie et al 

2007; SKM 2010a). These can include baseflow separation techniques, hydrochemistry and 

hydrogeological mapping. Connected water assessments have been undertaken extensively 

throughout Australia, some of which are summarised in Evans (2007b). This chapter reviews 

approaches undertaken to assess connected water systems in Tasmania, both past and present. 

3.1. Previous Studies 

3.1.1. Tasmanian Sustainable Yields Project  

The Tasmanian Sustainable Yields Project (CSIRO 2009) focused on water availability 

assessments under various climate change scenarios for the majority of the state (i.e. Arthur-Inglis-

Cam, Mersey-Forth, Pipers-Ringarooma, South Esk, and Derwent-South East). The West Coast, 

HydroTas managed region was omitted from the project (Figure 4).  

 

 Figure 4 CSIRO Tasmanian Sustainable Yields Project regions (CSIRO 2009f). 

Twenty-one groundwater assessment areas (GAAs) were developed across these five regions. 

Within these GAAs surface and groundwater interactions were mapped to show gaining and losing 

river reaches (maps presented in regional reports 3-7). These interactions were mapped from 

inferred and assumed information from a mixture of modelled data and conceptual understanding. 

Schematic diagrams of each catchment are also included in the regional reports and denote 

hydrological processes at the broad landscape scale. A summary of the surface water/groundwater 

interaction information presented in the regional Sustainable Yield Reports is presented in Table 1. 

Baseflow indices (BFIs) were also derived for select stream gauge flow data (unpublished data). 

These BFIs are presented and discussed in more detail in Section 3.2 below.   
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 Table 1 Summary of connected water information presented for Tasmanian Sustainable Yield Project regions. 

Connected Water Maps Associated Notes 

Arthur-Inglis-Cam Region (Report 3) 

 

Reference: CSIRO 2009a and Harrington et al 2009 

Throughout the region, the middle and lower reaches of most streams are highly connected with 
groundwater in the adjacent aquifers. This is vital for maintaining streamflow in summer months 
to support instream and riparian ecosystems. Rivers that incise basalt aquifers are particularly 
reliant upon inputs from groundwater, and thus extraction near these rivers may reduce 
streamflow. All watercourses in the Inglis-Flowerdale (Inglis-Cam GAA) and Cam-Emu-Blythe 
(Cam-Emu-Blythe GAA) catchments are gaining groundwater, and flow from springs is common 
on valley sides. Groundwater actively discharges into the Duck River and its tributaries in the 
dolomitic terrain of the Mella GAA. Complex surface–groundwater interactions occur where the 
dolomite is karstic as the direction and magnitude of flow between the stream and aquifer may 
change significantly over short distances and timeframes. 

Groundwater discharges to rivers in the south and west of Flinders Island. Groundwater level 
elevations are mostly above the water levels of streams flowing across the coastal sedimentary 
plains, indicating gaining streams. It is likely that losing streams occur in the steep slopes of the 
upper reaches of the catchment where surface water levels are higher than groundwater levels. 

On King Island it is likely that both streams are losing streams in their upper reaches and gaining 
streams in their lower reaches. Groundwater commonly discharges to Bass Strait from coastal 
springs emanating from the Quaternary dune systems overlying the fractured bedrock. 

Mersey-Forth Region (Report 4) 

 

Reference: CSIRO 2009c and Harrington et al 2009 

In the basaltic terrain of the Wesley Vale, Leven-Forth-Wilmot, Sheffield-Barrington and 
Kimberley-Deloraine GAAs, groundwater discharge to streams via springs and seeps is common. 
The rivers in the Leven-Forth-Wilmot and Sheffield-Barrington GAAs are also deeply incised with 
adjacent groundwater levels rising away from the river channel, suggesting groundwater 
discharge to streams. Groundwater recharge via leakage from any of the main rivers is most 
likely to occur in the upper portion of the catchments where surface water elevations are higher 
than groundwater elevations. In the Mole Creek GAA, the Mersey River and a significant number 
of other permanent surface water features occur in a region characterised by karstic limestone. 
In general, karstic systems have highly interconnected surface and groundwater. Groundwater 
will discharge into surface water systems when watertables are higher than surface water 
elevations. Conversely, groundwater recharge via stream leakage will occur when surface water 
levels are higher than the watertable. Spring discharge is also a feature of this region. The 
Leven-Forth-Wilmot GAA includes the Leven, Forth and Wilmot catchments where most 
watercourses are gaining. 
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Connected Water Maps Associated Notes 

Pipers-Ringarooma Region (Report 5) 

 

Reference: CSIRO 2009d and Harrington et al 2009 

Very little is known about the nature and importance of surface–groundwater interactions in the 
region; however the sparse groundwater monitoring data available for Scottsdale and 
Ringarooma GAAs suggest the main rivers in these areas are gaining groundwater. Spring 
discharge is also a feature of the region and can occur at the base of Tertiary basalt unit where 
thick clay layers impede the downward movement of water. Variably gaining/losing streams may 
occur on the flat, sedimentary plains of coastal zones throughout the Region. Losing streams are 
most likely to occur in the steep, high relief, portion of the upper catchments where surface water 
elevations are greater than groundwater elevations. 

South Esk Region (Report 6) 

 

Reference: CSIRO 2009e and Harrington et al 2009 

No previous studies of surface–groundwater interactions have occurred in the South Esk region. 
The deeply incised nature of many of the streams within the region suggests they may be in 
close connection with the watertable. The streams will be losing (allow recharge to the aquifer via 
leakage) when surface water levels are above the watertable, which often occurs during high 
flow periods. Streams will be gaining (receive groundwater discharge from the aquifer) when the 
watertable is higher than surface water levels, which often occurs during low flow periods. 
Observations from other river systems in Northern Tasmania, for example, the Scottsdale GAA, 
suggest many of the streams will be gaining. Some losing streams may occur in the steep terrain 
catchment headwaters. Variably gaining/losing streams may occur in parts of the sedimentary 
plains of the Longford GAA. 
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Connected Water Maps Associated Notes 

Derwent – South East Region (Report 7) 

 

Reference: CSIRO 2009b and Harrington et al 2009 

In the Sorell GAA, streams that are connected to the groundwater system are generally gaining 
in their upper and middle reaches, and losing in their lower reaches, although these reaches may 
be periodically gaining. Springs are very common throughout the Coal River GAA and often 
occur at the contact between Jurassic dolerite and Triassic sedimentary rocks, or where 
topographic depressions intersect the watertable. The widespread occurrence of springs 
suggests that groundwater discharge to streams is significant. The Mountain and Huon rivers in 
the Mt Wellington-Huonville GAA are perennial and gaining along their entire length. As in other 
areas of Tasmania where the watercourses occur in deeply incised valleys, many of these 
streams are likely to be gaining. 
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3.1.2. Development of Models for Tasmanian Groundwater Resources Project  

The Development of Models for Tasmanian Groundwater Resources Project (REM/ 

Aquaterra 2008) focused on collating data, developing conceptual models, catchment water 

balances, field investigations, and numerical model development where relevant, for nineteen 

catchment areas. The study catchments were split into three classes and the contents of reports 

reflected this: A – conceptual models, B – non calibrated models, C – calibrated models. A 

summary of connected water investigations and findings is provided below and in Appendix A. 

Conceptual Model Reports 

Conceptual Model Reports were developed for all nineteen study areas. 

 Class A catchments included: Leven-Forth-Wilmot, Spreyton, Smithton Syncline, Cygnet-

Cradoc, Flinders Island, Kimberly Deloraine, King Island, Mole Creek, Mount Wellington-

Huonville, and Sorell. 

 Class B catchments included: Cam-Emu-Blyth, Inglis-Cam, Sheffield-Barrington, 

Ringarooma, Togari, and Swansea – Nine Mile Beach. 

 Class C catchments included: Wesley Vale, Scottsdale, and Mella. 

In the conceptual model reports some desktop groundwater and surface water elevation data was 

analysed for major rivers to infer groundwater flux to rivers (e.g. Figure 5). Major findings from 

these analyses are summarised in Appendix A. HydroTas modelled flow data was also used to 

determine BFIs for some rivers on average daily and monthly bases (e.g. Figure 6) (these are 

discussed further in Section 3.3 below).  

 

 Figure 5 Surface and groundwater elevations for Great Forester River (Harrington and 
Currie 2008c). 
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 Figure 6 Average monthly flow and baseflow component for the Brid River (Harrington 
and Currie 2008c). 

For Class C catchments, surface water and groundwater were sampled for the purpose of using 

geochemical methods to provide an indication of the nature of the interaction between rivers and 

shallow aquifers. Sites were selected upstream and downstream of tributaries (where access was 

possible) and from river sections that represented flows through distinct geologic environments. 

Surface water sampling locations were also selected based on proximity to groundwater sampling 

sites. Radon, conductivity (EC) and Strontium activity in major rivers, with respect to distance 

from the coast, were assessed for some catchments; pH and temperature were also recorded (e.g. 

Figure 7). Catchment maps showing sampling sites and results are available in relevant Conceptual 

Model Report appendices (e.g. Figure 8). 

 

 Figure 7 Radon activity (Rn-222, Bq/L) and EC (µS/cm) in the Great Forester River with 
respect to distance from the coast (Harrington and Currie 2008c). 
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 Figure 8 Surface water – groundwater interactions Radon-222 activity for Scottsdale 
(Harrington and Currie 2008c). 

Model Calibration and Prediction Reports 

For six of the nine Class B and C catchments (all except Swansea and Cam-Emu-Blyth/ Inglis-

Cam) modelled steady state gaining and losing reaches were mapped (Figure 9). These model 

outputs were generated independently of the conceptual model reports but tend not to be 

contradictory to catchment conceptualisations. 
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a)                                                                     b) 

 
b)                                                                     d)   
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        e) 

 Figure 9 Modelled steady state river losing and gaining distribution (ML/yr), a) Wesley 
Vale (Georgiou 2008), b) Scottsdale (Weatheril and Riches 2008), c) Sheffield-Barrington 
(Weatheril and Bond 2008), d) Ringarooma (Georgiou and Bond 2008), e) Mella-Togari 
(Stadter 2008). 

 

3.2. Concurrent Investigations 

As discussed in Section 1.1, there are two regional reports associated with this project which focus 

on detailed water connectivity investigations at Smithton (Rockliff and Sheldon 2011) and Wesley 

Vale (Sheldon 2011). These reports present and discuss the methods and key findings of connected 

water investigations in those regions. 

3.3. Baseflow Separation 

Baseflow separation is a method previously used by both the Tasmanian Sustainable Yields Project 

and Tasmanian Groundwater Modelling Project to determine the degree and extent of connection 

between groundwater and surface water resources throughout Tasmanian catchments. Baseflow 

separations using the Tracer, and Lyne and Hollick Filter methods were recommended by SKM 

(2010a) as a cost effective first pass at investigating connected water relationships in unknown 

circumstances. Baseflow separation was unable to be applied to all Tasmanian catchments due to 

limitations in historical flow records, however the following sections provide a collation and 

comparison of previously generated BFIs and the results of a newly applied Tracer method for 

catchments where EC is continuously monitored.  

3.3.1. Lyne and Hollick Filter Method 

The Lyne and Hollick Filter method uses continuous river flow data and separates the rapid river 

responses (usually associated with surface runoff) from more delayed responses (usually associated 

with groundwater processes). The delayed response is a combination of many processes, of which 
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groundwater discharge is the most significant. Baseflow estimates from this method must be 

considered as a conservative estimate and in practice almost always result in larger estimates of 

baseflow compared to the Tracer Method. The accuracy of these methods is dependent on the 

length and integrity of historical river gauge records and end member values selected (SKM 

2010a). Results of this method are also sensitive to the alpha parameter used which can range from 

0.9 to 0.99 but a default of 0.925 is often used. SKM (2010a) found that an alpha value 0.98 

generally produced results closer to the more accurate Tracer method. A baseflow index (BFI) is 

simply generated by dividing the volume of baseflow by the total volume of flow. BFI values range 

between 0 and 1, with lower values indicating a lower baseflow contribution to total flow.  

Sustainable Yields Project 

Baseflow separation was completed as part of the Sustainable Yields Project but not published in 

the final reports due to the uncertainty inherent in the approach and the lack of robust river or 

groundwater models with which to compare or calibrate derived baseflow volumes (G.Harrington, 

CSIRO, pers.comm. 13
th
 January 2010). It was based on real/observed gauge data (1974 – 2007) 

for 89 gauges across the state (i.e. all those with gauges and adequate flow records) (Figure 10).  

 
 Figure 10  Streamflow gauges analysed for baseflow in the Sustainable Yields Project. 
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The Lyne and Hollick digital filter was used with an alpha value of 0.97. This approach seems to 

produce conservative estimates of baseflow when compared to other techniques (discussed below); 

however it provides the largest BFI dataset for Tasmania to date and was considered to be 

relatively comparable between catchments (Table 2). 

Resultant BFIs were split into three categories using Jenks natural breaks within ArcGIS and 

mapped to the sub-catchments they occur in (CFEV_subcatchments). All sub-catchments above the 

gauge from where the BFI was calculated are also attributed with the same BFI category, as it is 

unknown where in the catchment above the gauge groundwater inputs are most prevalent (where 

multiple gauges were assessed within a catchment, subcatchments related to each gauge were 

mapped accordingly) (Figure 11). 

BFIs ranged from 0.002 in the Ouse River to 0.326 in Ransoms River. Reaches in the Inglis-

Flowerdale, Blythe, Duck, North Esk, Great Forester, Brid and George River catchments tended to 

have higher BFIs than others assessed. Many of the low BFIs are attributable to ephemeral streams 

and drier catchments of the Midlands and East Coast (i.e. Orielton, Clyde, Macquarie, Swan 

Apsley, Coal and Prosser) (Table 2).  

 

 Figure 11 BFIs generated as part of the Sustainable Yields Project attributed to 
assessed stream gauges and subcatchments above them. 
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Many of the gauges used to estimate baseflow in the above analysis are based low in the catchment 

which makes it impossible to determine where in the catchment above that gauge groundwater is 

discharging. However some catchments have two gauges which were assessed. This then provides 

us with more information on where in that catchment groundwater is discharging to streams (i.e. 

the Huon catchment has 5 stream gauges however the upper reaches of the Huon River seem to 

have greater groundwater discharge than other reaches – site 6200 compared to 119, 6202, 1012 

and 7200). The South Esk catchment is also a combination of low and medium BFIs dependent on 

readings from each gauge within the catchment.  

Areas of high baseflow typically include the upper reaches of catchments and include the following 

catchments of part thereof: George, Great Forester, Brid, North Esk, Blythe, Leven, Inglis, Duck, 

upper Huon and upper Florentine and Tyenna Rivers (Figure 11). Low baseflow catchments appear 

to be concentrated in the midlands region and include the Ouse, Clyde, Jordan Macquarie, Little 

Swanport and Prosser catchments. The remainder of the state appears to have moderate baseflow 

contributions.  
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 Table 2 BFIs generated as part of the Sustainable Yields Project for Tasmanian stream gauges (CSIRO 2009 – unpublished data). 

Site 
Number 

Site Name Upstream 
Development 

Record 
Start 

Record 
End 

Years % Total Flow 
(ML) 

Baseflow 
(ML) 

BFI 

22 Mersey at Kimberley Hydro Diversion 8/01/1969 1/01/2008 39 97% 14136906.19 2124579.22 0.15 

25 Nile River at Deddington Natural 4/06/1982 1/01/2008 25.6 78% 2222468 208888.15 0.094 

40 Florentine above Derwent Natural 30/10/1921 1/01/2008 86.2 79% 23798934.53 6563524.49 0.276 

46 GORDON RIVER BELOW HUNTLEY Natural 22/12/1952 15/03/1979 26.2 97% 18818480.23 2051139.75 0.109 

54 Clyde River at Bothwell Irrigation Dam 15/03/1979 24/12/2007 28.8 51% 663792.86 19984.9 0.03 

61 Hellyer River at Guildford Junction Natural 26/01/1922 1/01/2008 85.9 97% 11746946.52 2164307.92 0.184 

76 North Esk River at Ballroom Extractions 20/03/1923 2/01/2008 84.8 99% 14331046.09 3270062.41 0.228 

78 KING RIVER AT CROTTY Natural 6/03/1924 31/12/1990 66.8 86% 62383460.06 6167111.58 0.099 

119 Huon River a/b Frying Pan Creek Hydro Diversion 1/01/1973 2/01/2008 35 97% 86235469.95 12786416.8 0.148 

141 Dee River above Derwent Hydro Diversion 1/06/1994 31/10/2007 13.4 43% 227564.33 12089.02 0.053 

145 FRANKLIN RIVER AT Mt.FINCHAM TRACK Hydro-Diversion 11/04/1953 1/01/2008 54.7 93% 76582141.4 10348674.03 0.135 

148 MURCHISON RIVER ABOVE STERLING Natural 9/02/1955 24/08/1982 27.5 100% 42809759.91 4148585.83 0.097 

150 South Esk River at Llewellyn Extractions 19/11/1952 1/01/2008 55.1 72% 23182868.4 3309832.08 0.143 

159 Arthur River below Rapid River Interbasin Diversion 26/05/1955 12/09/1996 41.3 96% 68982141.92 11321587.26 0.164 

164 Liffey River @ Carrick Extractions 20/02/1982 2/01/2008 25.9 80% 1580791.48 156832.34 0.099 

181 South Esk River at Perth Extractions 20/12/1956 2/01/2008 51 100% 37706792.5 5246054.46 0.139 

191 Break O’Day at Killymoon Extractions 5/11/1983 2/01/2008 24.2 99% 1187781.55 92902.77 0.078 

350 WHYTE RIVER ABOVE ROCKY CREEK Natural 6/05/1960 17/06/1992 32.1 91% 13738670.84 1719288.71 0.125 

399 STITT RIVER ABOVE ROSEBERY Natural 22/02/1991 1/01/2008 16.9 93% 1217585.12 125352.22 0.103 

450 Forth River above Lemonthyme Power 
Station 

Natural 13/12/1962 1/01/2008 45.1 100% 20411863.67 2627955.51 0.129 

465 Clyde River a/b Hamilton Irrigation Dam 18/04/1979 23/11/2001 22.6 50% 667352.34 31910.92 0.048 

472 QUE RIVER BELOW BULGOBAC CREEK Natural 23/10/1963 4/10/1995 32 96% 4628291.01 657673.94 0.142 

473 DAVEY RIVER B/L CROSSING RIVER Natural 27/02/1964 2/01/2008 43.8 97% 61128777.82 6454068.24 0.106 

497 Nive Rv at Gowan Brae Natural 7/05/1964 1/01/2008 43.7 100% 8421809.57 1373500.54 0.163 

499 Tyenna at Newbury Natural 18/03/1965 2/01/2008 42.8 98% 7061024.34 1581365.84 0.224 
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Site 
Number 

Site Name Upstream 
Development 

Record 
Start 

Record 
End 

Years % Total Flow 
(ML) 

Baseflow 
(ML) 

BFI 

516 HENTY RIVER AT ZEEHAN ROAD BRIDGE Natural 20/03/1965 15/02/2002 36.9 78% 8435360.92 796869.55 0.094 

524 Wilmot River a/b Forth Hydro Diversion 12/03/1970 1/01/2008 37.8 54% 1603274.53 99009.28 0.062 

624 ARM RIVER ABOVE MERSEY Natural 12/01/1972 17/12/2007 35.9 95% 3212624.37 453548.25 0.141 

799 COLLINGWOOD RIVER Natural 19/12/1980 1/01/2008 27 99% 13971967.53 2005508.69 0.144 

807 HUSKISSON RIVER BELOW QUE - 
HATFIELD CON 

Natural 16/04/1994 1/01/2008 13.7 92% 4989405.29 860094.78 0.172 

815 Iris River at Middlesex Plains Natural 22/04/1994 1/01/2008 13.7 100% 764709.47 111317.22 0.146 

826 Ouse River at 3B weir Hydro Diversion 3/06/1986 25/12/2007 21.6 35% 365549.95 585.74 0.002 

852 Meander River @ Strathbridge Extractions 29/08/1985 2/01/2008 22.3 98% 9565963.41 860787.41 0.09 

854 LOST CREEK ABOVE HENTY RIVER Natural 9/05/1986 18/10/1996 10.4 99% 484727.26 38964.41 0.08 

1012 Peak River 3.5km u/s Esperance River Natural 18/04/1975 17/07/1997 22.3 97% 890547.04 119741.23 0.134 

1200 South Pats River at Whitemarks WS Natural 10/06/1969 5/11/1990 21.4 95% 82016.97 5499.03 0.067 

1204 Samphire River Natural 18/04/1980 7/08/1996 16.3 98% 131613.75 7829.01 0.059 

1307 Nelson Bay River at Temma Road Bridge Natural 2/02/1995 2/01/2008 12.9 99% 600466.82 44037.21 0.073 

1369 Florentine River at Eleven Road Bridge Natural 31/03/1995 1/01/2008 12.8 100% 1731280.63 400107.2 0.231 

2200 Swan River at The Grange Extractions 30/05/1964 2/01/2008 43.6 93% 4678124.76 247485.51 0.053 

2202 Prosser R. u/s Lower Dam Extractions 12/02/1965 2/01/2008 42.9 72% 2993548.48 118031.07 0.039 

2203 Iron Creek Extractions 25/05/1962 1/07/1992 30.1 98% 432894.79 10355.96 0.024 

2204 Apsley River u/s Coles Bay Road Bridge Extractions 30/05/1968 2/01/2008 39.6 76% 1567335.01 52915.34 0.034 

2205 George River at St Helens WSI Extractions 11/04/1968 1/10/1990 22.5 93% 4019747.72 1184640.19 0.295 

2206 Scamander River Upstream of Scamander 
Water Supply 

Natural 11/04/1968 2/01/2008 39.7 79% 1819875.03 225105.16 0.124 

2207 Little Swanport River U/S Tasman Hwy Extractions 12/06/1971 21/02/1990 18.7 100% 1453426.43 64679.77 0.045 

2208 Meredith River at Swansea Natural 19/03/1970 2/01/2008 37.8 97% 621791.86 24724.98 0.04 

2209 Carlton River Extractions 24/03/1970 2/01/2008 37.8 79% 693446.9 20133.77 0.029 

2210 Great Musselroe River, 6.5 km u/s Mouth Extractions 25/09/1969 7/02/1989 19.4 97% 1839458.12 313779.87 0.171 

2211 Orielton Rivulet upstream of Brinktop Road Extractions 23/08/1972 12/12/1996 24.3 97% 77318.87 1937.74 0.025 

2214 Ansons River (d/s Big Boggy Creek) Natural 24/05/1979 2/01/2008 28.6 81% 1207440.05 124961.39 0.103 
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Site 
Number 

Site Name Upstream 
Development 

Record 
Start 

Record 
End 

Years % Total Flow 
(ML) 

Baseflow 
(ML) 

BFI 

2216 Allans Rivulet u/s Taranna Natural 22/03/1983 2/01/2008 24.8 100% 68448.12 9923.17 0.145 

2217 Ransoms River at Sweets Hill Natural 17/02/1983 2/01/2008 24.9 95% 310860.16 101396.25 0.326 

2219 Swan River u/s Hardings Falls Natural 1/07/1983 2/01/2008 24.5 98% 326781.82 18296.55 0.056 

3203 Coal River at Baden Extractions 14/07/1971 2/01/2008 36.5 99% 227592.59 8021.16 0.035 

4201 Jordan River at Mauricetown Extractions 30/11/1965 2/01/2008 42.1 99% 761697.28 49102.71 0.064 

5202 Snug Rivulet upstream Snug Tiers road 
Bridge 

Natural 13/02/1975 2/01/2008 32.9 94% 165713.29 9263.71 0.056 

6200 Mountain River downstream of Grundy’s 
Creek 

Natural 20/03/1968 29/04/1996 28.1 96% 735969.4 146366.98 0.199 

6201 Huon River u/s Sandfly Creek Natural 9/11/1978 8/02/1990 11.3 100% 622119.79 82418.94 0.132 

6202 Rileys Creek u/s Dam Extractions 25/11/1977 30/09/1997 19.8 66% 78006.06 8063.62 0.103 

7200 Esperance River at Dover Water Supply Natural 31/03/1965 2/01/2008 42.8 72% 4044633.88 475066.12 0.117 

10202 Savage River downstream of Doodies Creek Mining Dam 20/04/1979 25/09/1990 11.4 94% 4144630.4 708598.45 0.171 

13200 Ettrick River u/s Southroad Extractions 1/02/1981 20/09/1994 13.6 92% 129957.32 17154.49 0.132 

14200 Montagu River at Montagu Road Bridge Extractions 28/05/1965 2/01/2008 42.6 79% 3796517.76 386159.93 0.102 

14206 Sulphur Creek upstream of mouth Extractions 24/01/1964 2/01/2008 43.9 63% 326567.97 90863.17 0.278 

14207 Leven River at Bannons Bridge Extractions 19/06/1963 2/01/2008 44.5 99% 21385587.37 4201347.64 0.196 

14209 Claytons Rivulet downstream of Bass 
Highway 

Extractions 1/01/1970 26/07/1995 25.6 62% 360195.48 55286.26 0.153 

14210 Inglis River above Flowerdale Natural 7/06/1967 7/02/1989 21.7 98% 2937456.06 587475.8 0.2 

14212 Cam River u/s Somerset WSI Water Supply 
Diversion 

21/03/1968 1/01/2008 39.8 97% 5839947.05 1096229.3 0.188 

14213 Black River at South Forest Extractions 29/05/1968 2/01/2008 39.6 96% 7519090.27 1011521.3 0.135 

14214 Duck River upstream Scotchtown Road Extractions 23/04/1966 2/01/2008 41.7 99% 7308504.42 1591714.88 0.218 

14215 Flowerdale River at Moorleah Extractions 22/03/1966 2/01/2008 41.8 88% 4048031.71 906768.82 0.224 

14221 Blythe River at Ironmine Rd Extractions 5/11/1977 10/10/1990 12.9 93% 2238053.73 453921.34 0.203 

14223 Welcome River at Woolnorth Extractions 6/04/1981 2/01/2008 26.7 90% 1143439.4 87254.52 0.076 

16200 Don River (u/s of Old Bass Hwy) Extractions 22/07/1967 2/01/2008 40.5 58% 1445310.74 194957.28 0.135 

16201  Fisher River u/s Lake Mackenzie Natural 6/12/1972 1/01/2008 35.1 97% 1805817.81 213401.25 0.118 
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Site 
Number 

Site Name Upstream 
Development 

Record 
Start 

Record 
End 

Years % Total Flow 
(ML) 

Baseflow 
(ML) 

BFI 

17200 Rubicon River at Tidal Limit Extractions 23/06/1967 2/01/2008 40.5 98% 2734790.85 148511.17 0.054 

17201 Franklin Rivulet upstream of Tidal Limit Extractions 1/01/1975 9/02/1994 19.1 87% 641586.96 46319.49 0.072 

18200 Andersons Ck u/s Kelso Rd Extractions 3/06/1964 11/09/1990 26.3 97% 515662.87 41954.28 0.081 

18210 Macquarie River d/s Longmarsh (Historical) Natural 23/05/1975 5/10/1990 15.4 100% 435278.71 19739.24 0.045 

18217 Macquarie River at Trefusis Irrigation Dam 13/07/1979 9/11/2007 28.3 84% 1095643.19 41216.29 0.038 

18220 Middle Arm Ck Extractions 18/12/1980 11/06/1992 11.5 99% 113198.83 14684.29 0.13 

18226 Quamby Brook @ Eden (D/S Eden Rt) Extractions 21/12/1984 30/11/1996 11.9 97% 318284.23 34070.56 0.107 

18311 St Pauls River u/s of South Esk Extractions 5/05/1988 2/01/2008 19.7 94% 1770168.28 108326.77 0.061 

18312 Macquarie River d/s Elizabeth River Irrigation Dam 26/01/1989 24/09/1996 7.7 68% 793017.06 24420.83 0.031 

19200 Brid River upstream of Tidal Limit Extractions 27/06/1965 2/01/2008 42.5 97% 1746140.21 507942.03 0.291 

19201 Great Forester River upstream Forester 
Road 

Extractions 20/02/1970 2/01/2008 37.9 97% 2886192.47 759056.06 0.263 

19202 Tomahawk River at Tidal Limit Extractions 5/04/1973 13/09/1990 17.4 99% 420711.69 39400.67 0.094 

19204 Pipers River d/s Yarrow Creek Extractions 27/04/1972 2/01/2008 35.7 99% 3105461.54 252277.87 0.081 

 



Groundwater and Surface Water Connectivity in Tasmania 

DPIPWE       

 

M:\WRM_Water_Resources\WWM_Water_Mgmt\WWM_Groundwater\GW_SW Project\Deliverables\Reg_RA\Final_RegRA.docx PAGE 24 

Groundwater Modelling Project 

HydroTas calculated baseflow separations for some modelled catchments as part of the Groundwater 

Modelling Project. The baseflow estimates shown in Table 3 are based on modelled data from 1900-2008 

using a Lyne and Hollick Filter (alpha value of 0.925), and follow the baseflow separation technique 

described in Nathan and McMahon (1990). These BFIs are much higher than those calculated for the 

Sustainable Yields Project and the spread of data only ranges from 0.43-0.63, however these are all 

relatively wet catchments (i.e. none of the midlands catchments included in the Sustainable Yields Project 

are included in Table 3). They may overestimate the baseflow component through a number of issues 

including the unreliability of modelled data prior to the 1960-70s and the inability of the models to 

adequately account for low flows in real data, a key element of baseflow (B.Graham, DPIPWE, pers.comm. 

February 2011). However some consistency with the Sustainable Yields BFIs remains for the higher BFI 

values (i.e. this method also shows higher BFI values for the Brid, Duck, Inglis catchments). 

 Comparisons between baseflow separation techniques and results are discussed further in Section 3.3.3.  

 Table 3  HydroTas baseflow estimates using modelled data 

Catchment Location 
Ave Daily BFI 
(ML/day) 

Cam 
Cam Surface Water Catchment - intersection with Cam-Emu-Blyth GW 
catchment 

0.52 

Emu 
Emu Surface Water Catchment - intersection with Cam-Emu-Blyth GW 
catchment 

0.58 

Leven 
Leven Surface Water Catchment - intersection with Leven-Forth-Wilmot GW 
catchment 

0.56 

Forth 
Forth Surface Water Catchment - intersection with Leven-Forth-Wilmot GW 
catchment 

0.5 

Claytons 
Claytons Rivulet Surface Water Catchment - intersection with Leven-Forth-
Wilmot GW catchment 

0.62 

Mersey Mersey Surface Water Catchment - intersection with Spreyton GW catchment 0.6 

Meander 
Meander Surface Water Catchment - intersection with Mole Creek GW 
catchment 

0.47 

Mountain 
Mountain Surface Water Catchment - intersection with Mt Wellington-Huonville 
GW catchment 

0.47 

Panatana Unknown 0.43 

Great Forester 
Great Forester Surface Water Catchment - intersection with Scottsdale GW 
catchment 

0.48 

Brid Brid Surface Water Catchment - intersection with Scottsdale GW catchment 0.63 

Mersey 
Mersey Surface Water Catchment - intersection with Sheffield-Barrington GW 
catchment 

0.6 

Forth 
Forth Surface Water Catchment - intersection with Sheffield-Barrington GW 
catchment 

0.5 

Welcome Welcome Surface Water Catchment - intersection with Smithton GW catchment 0.48 

Duck Unknown 0.56 

Inglis/Flowerdale Inglis/Flowerdale Rivers @ Catchment Outlet 0.59 

Montagu Montagu River @ Catchment Outlet 0.5 

Ringarooma Ringarooma River @ Catchment Outlet 0.5 
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3.3.2. Tracer Method Using River EC  

Baseflow separations using the tracer method were considered the most accurate of low cost methods for 

estimating the groundwater discharge component of river flow based on field trials in NSW and QLD 

(SKM 2010a). This method is based on a continuous historical record of river flow and electrical 

conductivity (EC) data at a river gauge. The tracer method requires the selection of representative EC 

values for two end members, surface runoff and regional groundwater, which are considered the two 

simplest components of flow. Using continuous flow data the proportion of groundwater in river flow can 

be calculated at any point in time. End member selections are generally based on lowest river ECs (for the 

runoff end member) and mean groundwater bore ECs where available (for regional groundwater end 

member). If groundwater data is unavailable, maximum river EC can be used as a substitute, although this 

will result in overestimates to groundwater discharge (SKM 2010a). The method assumes river flow is 

derived from two sources, surface runoff and regional groundwater. The method determines relative 

proportions of surface runoff and groundwater inflow based on EC (i.e. groundwater tracer) of river flow 

over time. At any point in time the proportion of river flow that is due to groundwater discharge is 

calculated using the mass balance equation: 

Qg = c-cr 
Qt    cg-cr 

Where c, cr and cg are the tracer concentrations in the river, runoff and groundwater respectively, Qt is the 

total measured river flow and Qg is the volume of groundwater inflow (SKM 2010a). The success of the 

Tracer method relies on the adequate differentiation of the source waters and quantification of end member 

concentrations.  

Continuous river flow and EC gauging occurs at 37 state surface water monitoring sites across Tasmania 

(Figure 13). Historical data records were downloaded from Hydstra TM for each of these gauge locations 

and was limited to the length of the EC record (i.e. flow records are much longer than EC records but due 

to the requirement to have an EC record for each flow data point, the flow record was often limited to that 

of the more modern EC record – generally six years). EC and flow were then analysed and graphed to 

explore relationships between them (see examples in Figure 12).  
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a) 

 

b) 

 Figure 12 Example of strong and weak relationships between EC and flow for a) Duck River 
(station 14214) – strong and b) Back Creek (station 18219) – weak.  
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 Figure 13 Streamflow gauges with continuous EC monitoring used in the Tracer method for 
baseflow separation. 

Two approaches were undertaken to determine baseflow contribution using the Tracer method and 

involved applying the mass balance equation using 1) regional mean groundwater EC and 2) maximum 

river EC, as groundwater end members.  

Mean groundwater EC was based on available state bore EC data (bores shapefile) within relevant 

catchments (Figure 13). TDS within the statewide bore dataset was converted to EC where required using a 

factor of 0.678. There was significant variability in the groundwater EC data from catchment bores, which 

is a primary source of error in applying this method. It is however not unexpected since the depth beneath 

the watertable, location relative to the river, geological properties and recharge processes influencing each 

groundwater bore sample are also likely to be variable. Tasmania’s high geological diversity at the sub-

catchment scale often leads to a large variation in groundwater EC within catchments. Hence the selection 

of a groundwater end member must be within the context of the conceptual understanding of the 

hydrogeology. 
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An alternative approach using maximum river salinity was undertaken as a comparison. This resulted in 

much higher baseflow estimates and was representative of regional groundwater flow in conjunction with 

bank storage and other sources. This method was used because it was unknown if the mean groundwater 

EC was representative of the regional groundwater end member. 

A comparison of the approaches used to select the groundwater end member and resultant BFIs is shown in 

Table 4 and Figure 14. BFIs were applied to subcatchments in which associated gauges existed and any 

subcatchments above those gauges which may be contributing to the BFI reading at the gauge. BFIs for 

those subcatchments were then mapped according to Jenks natural breaks within ArcGIS. 

 
a)                                                                           b) 

 Figure 14 Mapped outputs of BFIs calculated using the Tracer method and EC with different 
groundwater end members; a) using mean groundwater EC and b) using maximum river EC. 

The maximum river EC was greater than the mean groundwater EC at three gauges including Montagu (site 

14200), Jordan (site 4201) and Rubicon (site 17200). The Montagu River maximum EC and mean 

groundwater EC were comparable (1,088 versus 1,012 µS/cm); however for the other two sites the 

maximum river EC was almost double the mean regional groundwater EC (Table 4). It is unknown how 

this may have influenced output BFIs. For the Rubicon this may be due to tidal influence, given the gauge 

is installed at the tidal limit and for the Jordan, this may be an indication of increased salt loads in 

waterways due to secondary salinity impacts. Mean groundwater EC was typically much higher than 

maximum river EC which explains the much lower BFIs generated using mean groundwater EC as an end 

member.   
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 Table 4 Summary of results for calculating baseflow separation using the Tracer method and EC with different groundwater end members. 

Site 
No Site Name Start End 

EC % 
missing 

Flow % 
missing 

EC 
min 

EC 
max 

GW EC 
mean 

GW EC 
min 

GW EC 
max 

No. GW 
Points 

Total 
Flow ML  

Baseflow 
ML_mean GW EC 

BFI_mean 
GW EC 

Baseflow ML_max 
River EC 

BFI_max 
River EC 

25 NILE RIVER AT DEDDINGTON 2/07/2002 31/08/2010 41.26 4.19 8 158 2873 79 11622 53 415505 4999 0.01 95477 0.23 

30.2 RINGAROOMA RIVER AT MOORINA 1/01/2004 9/12/2009 45.18 6.09 25 106 300 47 2123 62 741748 122902 0.17 417259 0.56 

76 NORTH ESK AT BALLROOM 2/05/1996 25/02/2010 13.1 1.05 31 133 1485 94 2876 4 1524046 35478 0.02 505725 0.33 

164 LIFFEY RIVER AT CARRICK 25/11/2004 15/04/2010 32.2 0 16 216 933 60 4288 75 226335 14678 0.06 67298 0.3 

181 
SOUTH ESK ABOVE MACQUARIE RIVER 
(AT PERTH) 30/05/1994 1/07/2010 18.56 0.2 3 197 2873 79 11622 53 7266234 226819 0.03 3355516 0.46 

191 BREAK O"DAY RIVER AT KILLYMOON 11/05/2004 31/08/2010 18.59 0.3 74 307 2873 79 11622 53 246771 5589 0.02 67123 0.27 

447 MERSEY RIVER AT LATROBE 11/04/1996 26/08/2009 40.21 1.82 40 283 550 85 2905 46 3193896 485847 0.15 1019678 0.32 

499 TYENNA RIVER AT NEWBURY 1/01/2004 21/04/2010 21.63 1 41 291 1818 103 5678 27 853150 31265 0.04 222230 0.26 

635 HUON RIVER AT JUDBURY 21/06/1996 19/08/2010 22.6 15.06 27 230 1048 200 5348 73 28392153 1194563 0.04 5984527 0.21 

852 MEANDER RIVER AT STRATHBRIDGE 3/06/1994 9/07/2010 26.59 0.54 23 393 933 60 4288 75 5140844 444104 0.09 1092254 0.21 

2202 
PROSSER RIVER UPSTREAM LOWER 
DAM 8/12/2004 20/11/2009 16.21 1.44 100 984 2780 490 9535 21 80713 3903 0.05 11832 0.15 

2205 
GEORGE RIVER AT St.HELENS WATER 
SUPPLY  8/08/2006 31/03/2010 29.62 1.41 58 114 4261 110 54572 27 389878 2434 0.01 182665 0.47 

2206 
SCAMANDER RIVER UPSTREAM 
SCAMANDER WATER SUPPLY 1/01/2004 25/02/2010 51.49 6.41 95 177 1236 191 8889 31 121795 3940 0.03 54806 0.45 

2209 CARLTON RIVER AT TIDAL LIMIT 1/01/2004 24/02/2010 58.99 0.49 358 2499 3166 170 20648 101 17454 2821 0.16 3699 0.21 

2212 
LITTLE SWANPORT 800 METRES D/S 
EASTERN MARSHES RVT. 21/01/2004 19/02/2010 27.12 0 155 1938 4949 1342 9498 10 64730 2673 0.04 7185 0.11 

2218 
DOUGLAS RIVER UPSTREAM TASMAN 
HIGHWAY 1/01/2004 25/02/2010 60.79 1.51 32 214 1236 191 8889 31 26514 1461 0.06 9665 0.36 

2219 
SWAN RIVER UPSTREAM HARDINGS 
FALLS 1/01/2004 24/02/2010 46.26 0.22 44 168 2897 265 15191 17 29098 181 0.01 4172 0.14 

2235 
LITTLE SWANPORT RIVER 3 km 
UPSTREAM TASMAN HWY 23/03/2004 28/06/2009 41.45 39.73 165 1937 4949 1342 9498 10 67676 1761 0.03 4753 0.07 

3206 
COAL RIVER DOWNSTREAM 
CRAIGBOURNE DAM 22/09/2004 18/09/2009 5.27 5.82 275 2029 3135 17 19504 183 27054 2229 0.08 3634 0.13 

3208 COAL RIVER AT RICHMOND 25/01/1995 4/11/2009 20.53 3.67 59 2693 3135 17 19504 183 166116 21965 0.13 25650 0.15 

3209 WHITE KANGAROO RIVULET 27/08/2004 18/02/2010 12.85 0.15 70 1996 3135 17 19504 183 35227 1242 0.04 1976 0.06 

4201 JORDAN RIVER AT MAURICETON 29/10/2004 1/07/2010 44.13 0.05 248 2886 1728 100 5882 102 27565 5131 0.19 2899 0.11 

7200 
ESPERANCE RIVER AT DOVER WATER 
SUPPLY INTAKE 1/01/2004 22/04/2010 21.04 0.04 18 173 1048 200 5348 73 668560 25468 0.04 169236 0.25 

14200 MONTAGU RIVER AT STUARTS RD 1/01/2004 25/08/2010 4.74 0.58 152 1088 1012 285 2428 20 488334 156405 0.32 143724 0.29 

14207 LEVEN RIVER AT BANNONS BRIDGE 13/02/2003 11/06/2010 28.72 4.04 25 260 314 47 1622 20 1958784 329440 0.17 405141 0.21 

14214 
DUCK RIVER UPSTREAM 
SCOTCHTOWN ROAD 27/03/1996 24/08/2010 5.76 0.32 108 641 805 100 11862 41 1917022 506851 0.26 662805 0.35 

14215 FLOWERDALE RIVER AT MOORLEAH 1/01/2004 10/06/2010 20.88 1.15 51 303 314 47 1622 20 496267 86217 0.17 89981 0.18 

17200 RUBICON RIVER AT TIDAL LIMIT 13/05/1994 15/04/2010 7.91 0.22 81 775 474 70 3569 64 711411 114278 0.16 64768 0.09 

18217 MACQUARIE RIVER AT TREFUSIS 3/12/2004 3/09/2009 11.82 6.86 62 303 3304 191 17500 177 150447 23284 0.15 49568 0.33 

18219 BACK CREEK U/S WILMORES LANE 17/02/2005 20/05/2009 50.29 1.28 10 1226 1707 265 6758 29 37572 5005 0.13 6984 0.19 

18221 
JACKEYS CREEK DOWNSTREAM 
JACKEYS MARSH 18/03/2005 16/04/2010 5.23 1.13 31 75 933 60 4288 75 65728 1071 0.02 21932 0.33 

18311 
St. PAULS RIVER UPSTREAM SOUTH 
ESK 1/03/2004 1/07/2010 43.38 3.76 58 737 2873 79 11622 53 199937 3047 0.02 12626 0.06 

18312 MACQUARIE RIVER DOWNSTREAM 18/11/2004 13/08/2009 21.83 1.1 96 428 3304 191 17500 177 236374 7802 0.03 75386 0.32 
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Site 
No Site Name Start End 

EC % 
missing 

Flow % 
missing 

EC 
min 

EC 
max 

GW EC 
mean 

GW EC 
min 

GW EC 
max 

No. GW 
Points 

Total 
Flow ML  

Baseflow 
ML_mean GW EC 

BFI_mean 
GW EC 

Baseflow ML_max 
River EC 

BFI_max 
River EC 

ELIZABETH RIVER 

18313 
MACQUARIE RIVER 1.25KM U/S OF 
ELIZABETH R JUNCTION 26/07/2004 2/09/2009 49.06 1.18 125 669 3304 191 17500 177 98840 4332 0.04 25316 0.26 

19200 
BRID RIVER 2.6 km UPSTREAM TIDAL 
LIMIT 1/03/1994 25/08/2010 37.56 2.56 101 590 697 66 8864 77 318601 33813 0.11 41211 0.13 

19201 
GREAT FORESTER RIVER 2 km 
UPSTREAM FORESTER RD BRIDGE 1/01/2004 24/03/2010 44.55 4.62 38 214 697 66 8864 77 178950 16447 0.09 61579 0.34 

19204 
PIPERS RIVER DOWNSTREAM 
YARROW CREEK 19/03/1996 24/08/2010 40.02 1.16 85 453 888 103 5189 112 668554 52696 0.08 114986 0.17 

 

The minimum and maximum river EC recorded at some gauges was fairly similar (i.e. less than 300 µS/cm difference), particularly in catchments where groundwater is fresh (i.e. sites 30.2, 76, 447, 14207 and 14215). This may 

mean that the end members were not differentiated enough to result in a robust output. Although many catchments are coded differently in Figure 14, there are some consistencies between the two methods. The upper Ringarooma 

and Duck gauges have consistently higher baseflows than other catchments. The Mersey, Meander, Montagu, upper Macquarie and Huon gauges are relatively consistent in having moderate baseflows and the Little Swanport and 

parts of the South Esk are consistent in having lower BFIs than other catchments. 

The collection of more groundwater data in each catchment and investigation of bore stratigraphy / construction, together with the application of conceptual understanding to delimit relevant bore ECs, would greatly improve the 

confidence in the groundwater end member selection and increase the accuracy of results.  

  



Groundwater and Surface Water Connectivity in Tasmania 

DPIPWE       

 

M:\WRM_Water_Resources\WWM_Water_Mgmt\WWM_Groundwater\GW_SW Project\Deliverables\Reg_RA\Final_RegRA.docx PAGE 31 

3.3.3.  Comparison of Baseflow Separation Studies 

Various automated baseflow separation approaches were conducted and compared for Tasmanian 

streamflow data in DPIPWE (2010). The purpose of the paper was to investigate the generation of different 

BFI values for the same datasets using different software packages. They concluded that separated flow 

volumes resulting from filtering methods should not be regarded as true amounts of baseflow and 

quickflow from catchments. Rather that they provided a consistent and objective index related to the long-

term baseflow response within a catchment (Grayson et al 1996; Nathan and McMahon 1990). Different 

filtering techniques produce different BFIs and hence they are not directly comparable. It should also be 

noted that applications of baseflow separation are not valid for some catchments i.e. for losing streams or 

highly regulated ones (DPIPWE 2010). This was not considered for the baseflow separation analyses 

reported above. DPIPWE (2010) contrasts modelled natural daily streamflow datasets for twelve stream 

gauges using four software packages: RAP, Tallaksen BFI, AquaPak and BaseJumper. Filter values of 0.9, 

0.925 and 0.975 were used in analyses. BFI values produced by each program were clearly different; 

however the distinction between higher and lower baseflow sites was similar across approaches. 

The Lyne and Hollick baseflow method estimates the conservative maximum baseflow component and as 

such should probably not be compared to regional groundwater discharge methods (i.e. Tracer method). 

The filter method was found to always overestimate groundwater discharge when compared to the Tracer 

method in SKM (2010a), although using the filter method with an alpha of 0.98 was closest to what was 

believed to be accurate given conceptual understanding of the catchments assessed. The Lyne and Hollick 

Filter method is known to also commonly overestimate baseflow during storm events (SKM 2010a). The 

Sustainable Yields Project used an alpha value of 0.97 and the range of BFI values seems consistent with 

the range of BFI values obtained through the application of the Tracer method. 

Issues with the Tracer method, as previously discussed, emerge when the river EC is low and comparable 

with surface water runoff (i.e. EC < 200-300 µS/cm). It becomes difficult to adequately differentiate 

between end members and this ultimately affects the BFI outcome. Ensuring that the EC of source waters is 

accurate and differentiated is integral to the process and the inability to address these issues in the above 

analyses may have impacted the validity of results. 

The HydroTas generated BFIs are much higher than those obtained via any other separation process. They 

used modelled data which may have led to an overestimation of BFIs due to the unreliability of modelled 

data (pre 1970s), and the inability of the models to accurately model low flow periods (this is being 

addressed through a current national low flows project). These were not included in Table 5 because the 

calculation point was not comparable with that of the other assessments. 

Table 5 presents BFIs attained under several baseflow separation methods and software packages. Some 

consistencies exist between baseflow separation techniques where the relative pattern of BFIs between 

catchments is similar although actual BFI values are different. For example, apart from the Tracer method 

where mean groundwater EC was used, the George River gauge (site 2205) has consistently higher BFIs 

than other sites. The Leven and Duck River sites (sites 14207 and 14214 respectively) consistently have 

medium to high BFIs, whereas the Rubicon and Macquarie Rivers typically have low BFIs (sites 17200 
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and187312). The Brid and Great Forester Rivers typically have moderate to high BFIs and the Pipers River 

low to moderate BFIs. The assumption is that where consistent patterns emerge from different separation 

approaches, this leads to more credible results. BFIs resulting from both filtering methods and tracer 

methods should not be regarded as true amounts of baseflow; however they provide a consistent and 

objective index related to the long-term baseflow response within a catchment. BFIs are most useful for 

deriving relative information about baseflow and enabling comparisons between catchments over time 

(DPIPWE 2010). 

 Table 5 Comparison of BFI values obtained by various baseflow separation approaches 
(colours are used to indicate pattern from lowest to highest BFI value for sites where data for 
all approaches was available). Note: BJ = BaseJumper, SY = Sustainable Yields. 

Colour 
Codes 

1 - Low 2 3 4 5 - Med 6 7 8 9 - High 

         
 

Site 
No Site Name 

BFI_mean 
GW EC 

BFI_max 
River EC BJ BFI 

RAP 
BFI SY BFI 

25 Nile River at Deddington 0.01 0.23 

  

0.094 

76 North Esk at Ballroom 0.02 0.33 

  

0.228 

164 Liffey at Carrick 0.06 0.3 

  

0.099 

181 South Esk above Macquarie River (Perth) 0.03 0.46 

  

0.139 

191 Break O’Day River at Killymoon 0.02 0.27 

  

0.078 

499 Tyenna River at Newbury 0.04 0.26 

  

0.224 

635 Huon River at Judbury 0.04 0.21 0.37 0.25 

 852 Meander River at Strathbridge 0.09 0.21 

  

0.09 

2200 Swan at Grange 

  

0.18 0.122 0.053 

2202 Prosser River u/s lower dam 0.05 0.15 

  

0.039 

2205 George River at St Helens water supply  0.01 0.47 0.44 0.314 0.295 

2206 Scamander River u/s Scamander water supply 0.03 0.45 0.25 0.173 0.124 

2208 Meredith at Swansea 

  

0.12 0.082 0.04 

2209 Carlton River at tidal limit 0.16 0.21 

  

0.029 

2219 Swan River u/s Hardings falls 0.01 0.14 

  

0.056 

4201 Jordan River at Mauriceton 0.19 0.11 

  

0.064 

7200 Esperance River at Dover water supply intake 0.04 0.25 

  

0.117 

14200 Montagu River at Stuarts Rd 0.32 0.29 

  

0.102 

14207 Leven River at Bannons bridge 0.17 0.21 0.44 0.304 0.196 

14214 Duck River u/s Scotchtown Rd 0.26 0.35 0.43 0.285 0.218 

14215 Flowerdale River at Moorleah 0.17 0.18 

  

0.224 

17200 Rubicon River at tidal limit 0.16 0.09 0.19 0.24 0.054 

18217 Macquarie River at Trefusis 0.15 0.33 

  

0.038 

18311 St. Pauls River u/s South Esk 0.02 0.06 

  

0.061 

18312 Macquarie River d/s Elizabeth River 0.03 0.32 0.166 0.22 0.031 

19200 Brid River 2.6 km u/s tidal limit 0.11 0.13 0.342 0.53 0.291 

19201 Great Forester River 2 km u/s Forester Rd bridge 0.09 0.34 0.32 0.48 0.263 

19204 Pipers River d/s Yarrow Creek 0.08 0.17 0.203 0.27 0.081 
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3.4. Key Findings for Tasmania’s Connected Water Resources 

A summary of the existing knowledge of Tasmania’s connected water resources is provided. This combines 

information gained from both the Groundwater Modelling and Sustainable Yield Projects, together with the 

baseflow separation analyses conducted for this report. 

Key findings include: 

 Deeply incised basalt aquifers typically have high groundwater inputs in mid and downstream 

reaches and upstream reaches are likely to be losing. Significant spring flows are also common on 

valley sides (e.g. Cam, Inglis, Flowerdale, Emu, Blythe, Wesley Vale, Leven Forth, Wilmot, 

Sheffield, Barrington and Ringarooma catchments).  

 Complex and highly connected groundwater and surface water resources occur in karstic systems 

i.e. limestone and dolomite (e.g. Duck, Mole Creek and Mersey catchments). 

 Variably gaining/losing streams often occur on the margins of flat, sedimentary basins and flat 

areas of coastal zones (e.g. Flinders Island, Ringarooma and Longford catchments). 

 Groundwater often recharges from streams during high flow periods, in the very upper reaches of 

catchments and over flat areas of Quaternary sediments.  

 BFIs are generally higher in areas of high relief and rainfall (i.e. north east highlands, northwest 

basalt plateaus, southern plateaus and escarpments, and western ridges and valleys).  

 Lower BFIs seem to occur in the mid north, midlands and central east coast districts (i.e. areas of 

lower terrain and lower rainfall). 

 Connections can be both spatially and temporally variable within catchments and are influenced by 

a wide variety of controls such as topography, climate and geology.  

 Baseflow separation techniques can provide very different results. BFIs should be calculated using 

the same method and regarded as a relative rather than an absolute baseflow estimate for first pass 

and state-wide assessments. Calculating BFI for just one catchment could be problematic if not 

assessed in context and by someone who has specialist knowledge of that catchment and its 

hydrological processes. 
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4. Connected Water Regionalisation, Classification 
and Characterisation 

Connected water regions are areas where the processes of interaction between surface and groundwater 

systems are essentially similar. Development of connected water regions for any jurisdiction in Australia 

has not yet been attempted, although connected water mapping has been undertaken in some catchments 

(i.e. Ransley et al 2007). Numerous other regionalisations exist, particularly for water, climate and ecology, 

however these are generally created to fulfil other specific aims. A key objective of this project was to 

develop, classify and characterise connected water regions for Tasmania, to provide a broad guide to 

understanding and prioritising future research, planning and management for connected water resources. 

This section reviews existing regionalisation work and provides a method to develop connected water 

regions for Tasmania. The method is then applied to develop, describe and classify regions. 

4.1. Review of Relevant Regionalisations  

Various regionalisations exist for Tasmania’s resources which may be relevant to either directly adopt or 

include in some form of analysis to develop connected water regions for the state. These are explored and 

summarised in Appendix B. An attempt has been made to develop an ecohydrological regionalisation for 

Australia (Pusey et al 2009) and this, together with Sinclair Knight Merz’s development of ecohydrological 

zones for the National GDE Atlas Project (SKM 2011a) probably represent the closest regionalisations to 

that which is required for Tasmania. However, the first of these is surface water and ecology focused and 

the second, whilst attempting to include groundwater, is also ecology focused.  

Ideally we wanted to create a connected water regionalisation based solely on the water resource 

(groundwater and surface water), with state-coverage and a practical number of regions (trade-off between 

a practical number for management and a rigorous number based on science). From the list of potential 

input regionalisations tabulated in Appendix B, those with less than state-wide coverage were generally 

dismissed as were those with too many classes/regions. The other consideration was that many of these 

regionalisations were developed from various input layers – so they were already the product of an overlay 

analysis and/or a surrogate for other potential input layers. In addressing this issue we decided to include 

data in its rawest form, and that which was critical to the behaviour of water resources in Tasmania. 

4.1.1. Connected Water Regionalisation for Tasmania 

Tasmanian landscapes are characterised by a wide variety of geological, geomorphological and climatic 

drivers, creating a diverse range of river types and connected aquifers. The regionalisation will delineate 

areas with similar combinations of these drivers. 

Based on the approach described above, three statewide input spatial layers were selected for inclusion in 

analysis: 

 Surface water regions, based on a combination of Hine and Graham (2003) and Hughes (1987); 
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 Broad hydrogeological units developed by Lloyd Matthews, Rick Donaldson and Miladin 

Latinovic (based on groundwater management unit data layer); and 

 Physiographic units developed by Ian Houshold and Kath Storey (based on fluvial mosaic 250k 

data layer).  

Input layer manipulations in preparation for analysis are detailed in Table 6. 

 Table 6 Summary of data used and manipulations undertaken to finalise input layers for the 
regionalisation analysis. (* Metadata for final input data layers is included at Appendix C). 

Original Data Layers/References Summary of Data Manipulations Final Input Data Layers* 

Surface Water Regions 

Hughes (1987); Hine and Graham 
(2003) – associated spatial data 
layers (see Appendix B). Data 
based on cluster analyses and 
characterisation of hydrometric 
variables. 

 

CFEV subcatchments spatial data 
layer (DPIPWE 2008). 

The original data layer did not have 
state-wide coverage. Areas of 
missing data were infilled with 
additional input from Bryce Graham, 
DPIPWE and using CFEV 
subcatchments.  

 

The classification of King and 
Flinders Islands are estimates 
based on little or no empirical 
information. 

 

Hydrogeological Regions 

1:250k Digital Groundwater 
Prospectivity (DPIPWE 2010) and 
Physiographic Regions (DPIPWE 
2011) spatial data layers. 

 

NLWRA (2001) GMU and 
Groundwater Provinces spatial 
data layers. 

Hydrogeological regions were 
modified from the original GMU and 
Groundwater Provinces spatial data 
layers which were created for the 
2001 National Land and Water 
Resources Audit.  

 

Tertiary basins were derived from 
the 1:250k Digital Groundwater 
Prospectivity (DPIPWE 2010) and 
Physiographic Regions (DPIPWE 
2011) spatial data layers and were 
combined into 1 class. 
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Original Data Layers/References Summary of Data Manipulations Final Input Data Layers* 

Physiographic Regions 

Fluvial Mosaic Tas 250k spatial 
data layer (DPIPWE 2009). 

Physoiographic regions represent a 
reclassification of Tasmanian 
landforms derived from the State’s 
Fluvial Mosaic 250k dataset.  

 

It provides a simplified classification 
system to delimit the number of 
classes from the original dataset 
(from >90 mosaic classes to 9 
landform classes).  

 

The process of reclassification was 
guided by specialist input from 
original dataset co-author Ian 
Houshold, DPIPWE.  

 

 

Once input layers had been finalised they were overlaid in an attempt to derive connected water regions. 

Options for assessing and interpreting the overlaid data included: 

1. Spatial intersection technique (GIS approach);  

2. Detailed ‘random forest’ cluster analysis (specialised GIS approach undertaken by Arko Lucieer, 

University of Tasmania); or 

3. Expert delineation of regions based on input layers and analysis outputs. 

Due to the complexity inherent in overlaid data all three of these analyses were undertaken.   

1. Spatial Intersection Technique 

The following preliminary map was created by overlaying the three input layers and creating an intersect 

layer based on new polygons formed by the intersection of the input layers (Figure 15). These small 

polygons were then amalgamated up into what seemed a practically workable number of regions based on 

similarities in the intersected polygon attributes. Boundaries of several layers, including CFEV sub-

catchments, were used to create new linework for these regions. Shaun Thurstans of DPIPWE undertook 

this GIS analysis based on input from Ian Houshold (DPIPWE) and created the draft connected water 

regions shown below (Figure 15). 
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 Figure 15 Draft connected water regions based on the spatial intersection technique. 

 

2. Random Forest Clustering Algorithm 

This approach is detailed in Shi and Horvath (2006) although that application is in the medical field. We 

believe it may be the first time that it has been used in the environmental field, although the results seem 

promising. A random forest predictor is an ensemble of individual tree (dendrogram) predictors. The 

random forest predictors lead to a dissimilarity measure between observations/data. Random forest 

dissimilarity is attractive because it can handle mixed variables amongst other things (categorical and 

continuous). It can also deal easily with a large number of variables.  

Arko Lucieer of the University of Tasmania ran an unsupervised random forest clustering algorithm on the 

intersect dataset created in the analysis described above. Various class solutions were trialled ranging from 

3 – 14; however a 12-class solution appeared to best fit a manual interrogation completed earlier. The 12 

class cluster-generated map shows similarities with the map created using the intersection approach, 
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however there are still areas (shown in aqua) remaining which have not been forced into a class throughout 

much of the state and particularly the central, south and north regions (Figure 16). It was thought that 

forcing higher class solutions may further split these areas into classes but that was not the case. It was due 

to this that a combination of these methods was used to develop the final connected water regions map.  

This novel spatial / statistical approach showed promise and helped to improve the robustness of the final 

map by supporting the initial intersect process and expert delineation, whilst providing objective input. An 

option in future would be to revisit this analysis and use the dissimilarity statistics for each polygon to see 

how much each is like or unlike a particular class. Within the GIS, the approach was unable to assign every 

polygon into a class, this may be manually achieved in future by analysing the dissimilarity data and 

forcing a class resolution. This would likely result in a more comprehensive and accurate classification for 

the state.  

 
 Figure 16  Draft connected water regions using an unsupervised random forest clustering 

algorithm and 12 classes. 
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3. Expert Delineation of Regions 

This approach was used to bring the outputs of the former two approaches together and to finalise 

connected water regions for Tasmania. The final regions are based on a combination of the manual 

intersection of input layers and spatial statistics. The final connected water regions represent a broad scale, 

first pass approach to identifying the types of surface/groundwater connectivity across Tasmania (Figure 

17). They represent a trade-off between science, the actual water resource, and practicality for 

management. These regions will be classified and characterised in further sections and used as the basis of 

the risk assessment undertaken in Section 5. 

 

 Figure 17 Final connected water regions map for Tasmania based on a combination of 
approaches detailed above. 
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4.2. Connected Water Classifications 

Various classifications of connected water exist internationally and are focused on several scales from 

national and state-wide to regional and local. Dahl et al (2007) developed a typology as a multi-scale 

classification system based on eco-hydrological concepts. It uses three scales of information and focuses on 

processes which control interactions: landscape type, riparian hydrogeological type and riparian flow path 

type. Stream mapping in some parts of Australia has classified reaches into gaining, losing, variably 

gaining and losing using a range of field and remotely-based techniques. Currently there are no schemes or 

guidelines to classify surface water – groundwater connection and interpret the risk associated with 

different types of connection, on a nationally consistent basis. A number of projects have been carried out 

to either assess or quantify connection, or provide guidance in managing connected systems. Yet no 

scheme is available which provides a national framework to both assess connectivity and manage 

connected systems (SKM 2010b). Connected Water (2006) provides guidance on classifying connected 

water systems based on: 

 The combination of contiguity; 

 The direction of seepage; 

 The degree of conductance between surface water and groundwater; and 

 The potential impact on the combined water resource extraction and development.  

Determining some of the inputs to this classification scheme is difficult, especially in data poor areas. What 

is considered a high, medium or low impact is also debatable. Connected Water (2006) suggest that a 

highly connected system is characterised by short time lags (i.e. a fast response of surface water to 

groundwater pumping, or vice versa) of days to months, or having a significant (>10%) impact on 

catchment management targets. Conversely a weakly connected system is characterised by long time lags 

in the order of decades, or having no significant impact (<1%) over the long term (50 years). Significance 

of connectivity has also been previously explored by SKM (2006). Again this is difficult to estimate given 

the limited knowledge of connectivity for Tasmania’s water resources. The classification developed by 

SKM (2010a) offers a simple scheme which may be used to classify connected water systems, assess risk 

and impact within the connected water source, and develop a framework around the management of 

connected water systems, on a national basis. 

4.2.1. Connected Water Classification for Tasmania 

At the first pass, state-wide level of connected water assessment in Tasmania, we did not have the 

resources to map or classify connectivity at the local or sub-regional scale. We could, however, classify 

Tasmania’s newly developed connected water regions in terms of their dominant stream/aquifer interaction 

characteristics. The classification system developed as part of the National Water Commission’s 

Groundwater/Surface Water Connectivity Guidelines Project (SKM 2011b) was adopted to provide this 

broad classification and characterisation. The results of the classification scheme will enable water 

managers to better understand and estimate the potential impact upon the availability, reliability or volume 

of water from connected water resources as systems are developed, and may be iteratively defined as more 

detailed information is gathered, and interpretation improved.  
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This scheme uses a three-part process in order to classify surface water – groundwater connection, 

including assessment of the physical surface water and geological environments, the time lag between 

extraction and impact, and more qualitative influences such as climatic conditions and level of water 

resource development. These factors are combined to form a ‘decision cube’ for final classification, which 

may be used by planners as part of a management framework. The decision cube and a summary of the 

process applied to determine a classification are provided (Figure 18).  

 

 

 Figure 18 Three dimensional classification decision cube and summary of classification 
scheme approach (SKM 2010b). 
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The classes (I to VI) on the decision cube are a relative, qualitative assessment of potential for connection. 

The classes reflect whether a system is a high or low priority for integrated management, with Class I 

usually requiring a low level of interactive management and Class VI requiring a very high level of 

interactive management of the connected surface water and groundwater resources. 

The scale that the scheme is meant to be applied to is at a system level, and is not aimed at a total 

catchment classification. For example a catchment with fractured rock units, alluvium, a regulated river and 

unregulated creeks will need to apply this classification scheme to the individual physical components 

within the overall catchment. Due the high level and broad nature of this preliminary assessment the 

classification was applied at the connected water region scale and therefore the classification should only 

ever be used in broad terms. Any catchment or more local scale assessments should reapply the 

classification at an appropriate scale. 

In order to apply it to Tasmania’s connected water regions we used the resource-specific components and 

time to impact (i.e. x and y axis of the decision cube) and not the resource extraction aspects of the 

classification (i.e. the z axis). Initially we wanted to classify and describe the physical aspects of the 

resource and type of connectivity. The application and assessment of water resource extraction in 

association with this classification is undertaken as part of the risk assessment described in Section 5.  

Steps in the classification process are described in detail within SKM (2010a) and SKM (2011). The 

classification of connected water regions, together with their characterisation and risk assessment described 

below, will provide material to support appropriate planning approaches for Tasmania’s connected water 

resources at a broad scale. A summary of the application of the modified classification scheme to 

Tasmania’s connected water resources is included below (Table 7). 
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 Table 7 Classification of Tasmania’s connected water regions (via application of the scheme detailed in SKM 2011b). 

Region Aquifer 
Type 

Surface Water 
Environment 

Stream Class** Potential for 
Connection 

Probable 
Connectivity 
Process  

Outcome 
for x axis 

Time to impact 
(Outcome for y 
axis) 

Classification 

Basins Alluvium 
(alluvial 
basin) 

Perennial - 
ephemeral, 
regulated and 
unregulated 

Unconfined, low 
gradient 
Partly confined 
moderate 
gradient 

2 to 3 Contiguous 
connected - 2 

4 to 6 Medium to long 
term (years to 
decades) 

I to III 

Karst Conduit 
aquifer 
(karst) 

Perennial - 
ephemeral , 
regulated and 
unregulated 

Partly confined 
moderate 
gradient 

Unconfined low 
gradient 

3 to 4 Contiguous 
connected - 2 

6 to 8 Immediate term 
(< 1 month) 

VI 

North West Basalt 
Plateaus and 
Valleys  

Fractured 
rock 

Perennial - 
ephemeral, 
regulated and 
unregulated 

Confined steep 
gradient 

Partly confined 
low gradient 

2 to 3* Contiguous 
connected - 2 

4 to 6 Medium to long 
term  

I to III 

Coastal Sands Sands 
(coastal) 

Perennial - 
ephemeral,  
unregulated 

Unconfined low 
gradient 

2 to 4 Contiguous 
connected - 2 

4 to 8 Immediate to 
short term 
(weeks to a 
year) 

III to VI 

East Coast Rolling 
Hills 

Fractured 
rock  

Perennial 
unregulated 

Confined steep 
gradient 

Partly confined 
moderate 
gradient 

2 Contiguous 
connected - 2 

4 Medium to long 
term  

I to II 

Huon and Bruny 
Rolling Hills 

Fractured 
rock  

Perennial 
unregulated 

Partly confined 
moderate 
gradient 

2 Contiguous 
connected - 2 

4 Medium to long 
term  

I to II 

Mid North Rolling 
Hills 

Fractured 
rock  

Perennial 
unregulated 

Partly confined 
moderate 
gradient 

 

 

 

2 Contiguous 
connected - 2 

4 Medium to long 
term  

I to II 
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Region Aquifer 
Type 

Surface Water 
Environment 

Stream Class** Potential for 
Connection 

Probable 
Connectivity 
Process  

Outcome 
for x axis 

Time to impact 
(Outcome for y 
axis) 

Classification 

North East 
Highlands 

Fractured 
rock  

Perennial 
unregulated 

Confined steep 
gradient 

Partly confined 
moderate 
gradient 

2 Contiguous 
connected - 2 

4 Medium to long 
term  

I to II 

West Coast 
Plateaus 

Fractured 
rock  

Perennial 
unregulated 

Partly confined 
low gradient 

2 Contiguous 
connected - 2 

4 Medium to long 
term  

I to II 

Central Plateaus Fractured 
rock  

Perennial regulated Partly confined 
low gradient 

2 Contiguous 
connected - 2 

4 Medium to long 
term  

I to II 

South East 
Plateaus and 
Escarpments 

Fractured 
rock  

Perennial 
unregulated 

Confined steep 
gradient 

Partly confined 
low gradient 

2 Contiguous 
connected - 2 

4 Medium to long 
term  

I to II 

Southern 
Midlands Rolling 
Hills 

Fractured 
rock  

Perennial regulated Partly confined 
moderate 
gradient 

2 Contiguous 
connected - 2 

4 Medium to long 
term  

I to II 

Western Ridges 
and Valleys 

Fractured 
rock  

Perennial regulated Confined steep 
gradient 

Partly confined 
moderate 
gradient 

Unconfined low 
gradient 

2 Contiguous 
connected - 2 

4 Medium to long 
term  

I to II 

*   Potential for connection was scored 2-3 instead of the suggested 2 for basalt aquifers as although fractured rock they tend to be more connected than Tasmania's other granite or  

     dolerite fractured rock aquifers. 

** This field was added to SKM (2011b) classification in order to further characterise the nature of surface streams in relation to connectivity (after Tasmanian River Condition Index 

Physical Form classification (NRM South 2009). 
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The majority of Tasmania is underlain by fractured rock aquifers. These have differing levels of fracturing 

and therefore potential connection with surface water resources. Although still connected to surface water 

resources, in general terms, they are likely to require a lower level of investigation, planning and 

management, based on the connectivity of the resource alone. Karst and coastal sands aquifers, followed by 

alluvial basin and basalt fractured rock aquifers are likely to require a higher level of management due to 

the nature of connectivity with associated surface water resources. 

Tasmania’s stream systems vary from being perennial and unregulated in the western Tasmanian World 

Heritage Area (although some are highly regulated by hydro-electric development) through to being more 

ephemeral and regulated reaches in the midlands and northeast coast. Stream character ranges from low 

gradient confined and partly confined reaches on high plateaus, through to steep, confined reaches on 

escarpments and ridge/valley headwaters, to low gradient partly confined and laterally unconfined reaches 

in coastal plains and alluvial basins. It is likely that stream gradient and confinement are closely related to 

losing/gaining behaviour; however this has not yet been quantitatively demonstrated.  

General characteristics of Tasmania’s aquifer groups are presented in Table 8. The anticipated impacts of 

abstraction of one resource on the other are also described and time lags reiterated. A map of the connected 

water classification showing relative levels of connectivity is provided in Figure 19. 
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 Figure 19 Map of classified connected water regions for Tasmania. 
 

The priority and level of investigation, planning and management required needs to be determined in 

consideration of both the resource base and the current / future levels of resource development. Following 

the development and classification of connected water regions, they are next assessed in terms of current 

resource development and potential impacts through a process of risk assessment (Section 5). Based on the 

level of both surface and groundwater extraction and the level of general connectivity, connected water 

regions are prioritised for management and planning. 
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 Table 8 Summary characteristics of Tasmania’s key aquifer groups (after SKM 2011b). 

Aquifer Type General Characteristics of Aquifer Groups 

Alluvium (alluvial 
basin) 

Alluvial basin, moderate to very high storage volume and generally high to very high bore yields. 
Groundwater quality can be very good to saline, depending on the proximity to the recharge 
source. Where these are large they may be buffered against seasonal and medium-term climate 
changes (such as droughts lasting several years). Volumetric impacts of groundwater abstraction 
on connected surface water is moderate (UVI significantly less than 1.0) and time lags medium to 
long term (typically several years to decades). Groundwater levels/pressures can be affected by 
surface water abstraction if it significantly reduces duration or frequency of inundation of recharge 
areas (particularly overbank floods). 

Conduit aquifer 
(karst) 

Generally pertaining to caves, conduits and open cavities. Refers to cavernous limestone and 
dolomite formations, but can include lava tubes in basalt terrain and some sandstone cave 
formations. Storage volume can be low when assessed at the regional scale, but quite high due to 
the cavernous nature at the local scale, and has moderate to high yields from bores that intersect 
the open caverns. Groundwater quality is good where these areas are directly connected to 
surface water resources, and can often supply groundwater as base-flow to streams. A high 
proportion of GDEs due to cave environments. Volumetric impacts of groundwater abstraction on 
connected surface water is generally high (UVI close to 1.0) and time lags immediate (typically 
days to months). Impacts of surface water abstraction on groundwater can be very high where the 
surface water flows into or through the conduit system. 

Fractured rock Rock containing fractures with generally low primary porosity and low to moderate secondary 
porosity, defined by the level of interconnected fractures. Low storage and generally low bore 
yields (sometimes higher in basalts). These systems are generally not buffered against seasonal 
or climate impacts due to the low storage volume. Impacts of groundwater abstraction on surface 
water are generally medium to low (UVI closer to 0.0 than 1.0) and time lags medium to long 
(typically several years to decades). Groundwater levels/pressures generally insensitive to surface 
water abstraction. 

Sands (coastal) Shallow system, vulnerable to infiltration from contaminated surface water, and intrusion from 
surrounding saline aquifers. Low storage and low buffering from groundwater extraction, seasonal 
variation and longer term fluctuation in water levels due to climate variability. Generally moderate 
to high bore yields. Volumetric impacts of groundwater abstraction on connected surface water is 
generally high (UVI close to 1.0) and time lags immediate to short term (typically weeks to a year). 
Groundwater levels/pressures can be affected by surface water abstraction if it significantly 
reduces duration or frequency of inundation of recharge areas (including river beds). 

 

4.3. Connected Water Characterisation 

In order to accompany the classification applied above, a number of other existing information was 

reviewed and summarised to further characterise connected water regions. For each region we expanded on 

the underlying input layers and reviewed stream character, nature of connectivity, aquifer character, key 

values and threats, as well as water resource development and sustainability.  

The table below discloses the resources and reference material used to characterise regions for each of the 

fields of information (Table 9). The fields coloured grey were only populated for the most highly connected 

regions resulting from the risk assessment (i.e. Karst, Basins, North West Basalt Plateaus and Valleys and 

Coastal Sands). Non-coloured information fields were populated for all thirteen connected water regions. 

The regional characterisation summaries are included at Appendix D.  
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 Table 9 Information fields included in the region characterisation summary table and 
associated information sources. (Note: shaded cells indicate fields populated for highly 
connected regions only, i.e. Basins, Coastal Sands, NW Basalt Plateaus and Valleys and Karst). 

 Summary Table Field Information Sources 

Background 
Inputs 

Hydrogeology Geology 250k (DPIPWE) (geol250_poly.shp). Displayed 

categories based on the RCODE field. 

Groundwater Management Units (DPIPWE) (gmu.shp). Data 
layer created for the NLWA 2001. 

Groundwater Prospectivity (DPIPWE) (gw_pros.shp).Displayed 

categories based on the PROSCODE field. Data supported by 
Bacon and Latinovic (2003). Hard copy maps (1:250k) used as 
well. 

Groundwater Flow Systems (DPIPWE) 

(GFS_Tas_Shapefile.shp). Displayed categories based on the 
CLASS field. Data supported by Latinovic et al (2003). 

Physiography Fluvial Mosaics Tas 250K (DPIPWE) 

(Fluvial_Mosaic_250k_102008.shp). Data displayed on 
Mosaic_Class field. 

Riverstyles (http://www.riverstyles.com/). Brierley and Fryirs 
(2005). 

Ian Houshold, DPIPWE - specialist knowledge 

Surface Water Surface Water Regions (DPIPWE) – Data layer created for this 

project and based on Hughes (1987) and Hine and Graham 
(2003). 

Ecohydrological Regionalisation (Pusey et al 2009) 

(tas_demstreamsv293.shp) – particularly Janet Steins work 
(appendix 8) 

CFEV Catchments (DPIPWE) (CFEVCatchments.shp). 

Connectivity Baseflow Indexes - data analysed and collated for this report. 
Sustainable Yields Project (CSIRO 2009). Connectivity maps 

and literature. Gaining and losing spatial data where it existed 
(GW_SW_codes.shp for Arthur-Inglis_Cam, Derwent South East, 
Mersey-Forth, Ringarooma, and South Esk). 

Conceptual Model Reports (REM and Aquaterra 2008). 
Connectivity maps and literature. 

Issue 
Summaries 

Key Values Summary Summary of information gathered from sources discussed below 
in this table. 

Key Issues Summary Summary of information gathered from sources discussed below 
in this table. 

National Framework for Integrated Management of 
Connected Groundwater and Surface Water Systems (SKM 
2011b) – aquifer descriptions. 

Water 
Availability 
versus 
Extraction 

Surface Water Catchments Sustainable Yields Project (CSIRO 2009). Water extraction 

versus water availability estimates for surface water catchments, 
other than those in the west managed by Hydro Tasmania (see 
Section 5). 

CFEV Catchments (DPIPWE) (CFEVCatchments.shp). 

Groundwater Assessment 
Areas 

Sustainable Yields Project (CSIRO 2009). Groundwater 

extraction versus water availability estimates for Groundwater 
Assessment Areas (see Section 5). 

Groundwater Assessment Areas (CSIRO 2009) 
(GroundwaterAssessmentArea_boundaries.shp) 

Socio-
Economic 
Values 

Irrigation  Water Information Management System- WIMS (DPIPWE) – 

v_offtake and v_dam snapshot databases described below. 
Subsets created using Purpose fields. 

 

http://www.riverstyles.com/


Groundwater and Surface Water Connectivity in Tasmania 

DPIPWE       

 

M:\WRM_Water_Resources\WWM_Water_Mgmt\WWM_Groundwater\GW_SW Project\Deliverables\Reg_RA\Final_RegRA.docx PAGE 49 

 Summary Table Field Information Sources 

Water Supply  Water Information Management System- WIMS (DPIPWE) – 

v_offtake and v_dam snapshot databases described below. 
Subsets created using Purpose fields. 

Stock and Domestic  Water Information Management System- WIMS (DPIPWE) – 

v_offtake and v_dam snapshot databases described below. 
Subsets created using Purpose fields. 

Hydro Scheme  Water Information Management System- WIMS (DPIPWE) – 

v_offtake and v_dam snapshot databases described below. 
Subsets created using Purpose fields. 

Commercial  Water Information Management System- WIMS (DPIPWE) – 

v_offtake and v_dam snapshot databases described below. 
Subsets created using Purpose fields. 

Environmental 
Values 

Ramsar  Ramsar Wetlands (DPIPWE) 

(thelist_ramsarwetlands_gda94.shp)  

Directory of Important Wetlands 
(DIWA) 

Directory of Important Wetlands in Australia – DIWA 
(DPIPWE) (Wetlands_National_Sig_font_point.shp). 

TAS Significant Wetlands Significant Wetlands of Tasmania (DPIPWE) 

(Wetlands_State_Sig_point.shp). 

World Heritage Area (WHA) World Heritage Area (DPIPWE) (thelist_wha_gda94.shp) 

CFEV – VH ICVs CFEV Database (DPIPWE) – record subsets for VH ICV ratings 

from each of these CFEV spatial data layers: saltmarshes, 
wetlands, rivers, waterbodies, estuaries, karst.  

Threatened Water Dependent 
Vegetation 

GDE Vegetation Community List – GDE vegcodes list 

developed for CFEV GDE layer (GDE TASVEG codes 2011.xlsx). 

 CFEV Vegetation Communities (DPIPWE) - vegcodes used for 

incorporating vegetation communities into CFEV (minus DOV and 
DOW). 

Threatened Water Dependent 
Species 

CFEV Threatened Species (DPIPWE) – National and State 

threatened species records created from the Natural Values Atlas 
Database (NVA) for use in CFEV (NVAplusfishFeb2011.shp).. 

GDEs CFEV Database (DPIPWE) – GDE layer (CFEVGDEs.shp).  

DPIPWE Projects - Information collected in concurrent projects 
for Smithton and Wesley Vale. 

National GDE Atlas Project - preliminary information. 

Water 
Affecting 
Activities 

Climate Change Flow Stress Ranking Grids (DPIPWE) – taken from the FSR 

Database created by DPIPWE as part of the TAS SY Project. 
Amid, Cmid and Dmid scenarios were used to assess changes in 
FSR under various climate change scenarios. See maps p. 18 in 
Ecological Impacts of Water Availability for Tasmania (Graham et 
al 2009). 

Number of Dams Water Information Management System- WIMS (DPIPWE) – 

Snapshot v_dams table taken 13 July 2011 
(v_dams_RS_13July11.shp). Data was limited by Dam_Status 
field =Existing or Proposed, leaving 8181 records for analysis.  

Point density analysis was used to determine spread of points 
(ArcGIS – spatial analyst). 

Dam Capacities Water Information Management System- WIMS (DPIPWE) – 

Snapshot v_dams table taken 13 July 2011 
(v_dams_RS_13July11.shp) limited by queries explained above. 

Gradated symbols used to display spread in Capacity field (ML). 
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 Summary Table Field Information Sources 

Number of Offtakes Water Information Management System- WIMS (DPIPWE) – 

Snapshot v_offtakes table taken 13 July 2011 
(v_offtakes_RS_13July11.shp). Data was limited by WE_Type 
field =W and WE_Status = Current or Proposed, leaving 8700 
records for analysis.  

Point density analysis was used to determine spread of points 
(ArcGIS – spatial analyst). 

Offtake Volumes Water Information Management System- WIMS (DPIPWE) – 

Snapshot v_offtakes table taken 13 July 2011 
(v_offtakes_RS_13July11.shp) limited by queries explained 
above. 

Gradated symbols used to display spread in Period Amount field 
(ML) where Primary Allocation = 1. 

Number of Bores Groundwater Management Information System – GWIMS 
(DPIPWE) – Snapshot table taken 12/06/2007 

(Groundwater_summary_table_12_06_2007_MGA94withXY.shp). 
Data was limited by Feature_Type field = GW and Last_Status 
field ≠ Abandoned, leaving 6841 bores for analysis. 

Point density analysis was used to determine spread of points 
(ArcGIS – spatial analyst). 

Bore Yields Groundwater Management Information System – GWIMS 
(DPIPWE) – Snapshot table taken 12/06/2007 

(Groundwater_summary_table_12_06_2007_MGA94withXY.shp) 
limited by queries explained above. 

Gradated symbols used to display spread in Yield field (L/s). 

Drainage CFEV Drainage (DPIPWE) (CFEV_PipeDrainage.shp and 

CFEV_AcidDrainage.shp). Both layers were created from the 
CFEV Rivers layer. Pipe Drainage was created by selecting 
records with RS_Pipe field =1. Acid Drainage was created by 
selecting records with RS_Acid field = 1. 

The List Artificial Watercourse (DPIPWE) 

(thelist_hydline_artificialwatercourse.shp). This layer was created 
using the List Hydro line dataset (thelist_hydline_gda94.shp) and 
selecting HYDLNTY1 = Artificial Watercourse. 

 

Based on these summaries, coloured A3 posters were developed as communication tools to characterise the 

four most highly connected regions. These include summary information on the input layers, the 

classification, key values and threats, as well as a representative cross section of the region and associated 

photos identifying key elements of the landscape and connectivity. The posters created are included in 

Appendix E. 

4.4. Key Findings and Recommendations for Tasmania’s Connected Water Regions 

Key findings for  the development of connected water regions for Tasmania and recommendations for 

further work include the following items: 

 The Final Regions connected water spatial layer should be used as a first pass assessment of 

connectivity classes for Tasmania. It represents a good fit between the input layers and offers a 

practical number of regions for water management.  
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 The spatial layer should continue to be updated based on improvements in knowledge and if 

resources in future allow, the dissimilarity analysis discussed in the random forest clustering 

approach should be implemented to determine if new and more objective information can be 

generated to inform the regionalisation.  

 The classification and characterisation of connected water regions adds value to the preliminary 

assessment of key regions for management and will be used to inform the risk assessment (Section 

5). 

 Karstic (conduit) and sand aquifers appear to be the most highly connected of Tasmania’s aquifers, 

followed by alluvial basins and basalt fractured rock. Other fractured rock aquifers will vary in 

terms of their connectivity, depending on the level of fracturing and rock porosity. 

 At this time, application of this information should be used at the mapped scale (regional-state), 

primarily for the prioritisation of investigative, planning and management effort. Interpolation of 

this data to the catchment, subcatchment and groundwater flow system scale and its capacity to 

support on-ground management should form the basis of a future project. 

 Additional character information for basins other than the four classified as the most connected, 

could be summarised and incorporated into the tables in Appendix D.  

 Likewise, summary posters could be developed for all regions using the information captured 

throughout this project. 
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5. Connected Water Risk Assessment 

A basic, high level, first pass risk assessment of surface and groundwater extraction versus availability has 

not previously been undertaken at the state-wide level. Some water extraction sustainability information 

was developed for the Tasmanian Sustainable Yields Project (CSIRO 2009); however this was limited to 

certain catchments and groundwater assessment areas and did not specifically address the connectivity of 

surface and groundwater resources. In order to achieve a state-wide assessment of water extraction 

sustainability and then determine the risk of water extraction on connected water regions, a two-part risk 

assessment was undertaken. The risk assessment approach, inputs, outputs and planning recommendations 

are included in the sections below. 

5.1. Previous Water Extraction Sustainability Analyses 

The sustainability of water extraction in Tasmania was assessed by the Tasmanian Sustainable Yields 

Project (CSIRO 2009). Sustainability was assessed for current and future climate and development 

scenarios 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). 

Water extraction versus water availability information from this project was collated and summarised to 

inform the connected water region characterisation in previous sections. It also provides a preliminary 

analysis of risk for water extraction in Tasmania; however it is limited to areas assessed by the project and 

thus has limitations. Some of these limitations will be addressed by Part 1 of the risk assessment 

undertaken as part of this report. Information summarised from the Tasmanian Sustainable Yields Project is 

presented below for surface water catchments and groundwater assessment areas. 

Surface Water Catchments 

Runoff figures were taken for each catchment (except western catchments) from relevant Tasmanian 

Sustainable Yields Project Reports (CSIRO 2009) (see Figure 4, Section 3.1.1 for assessed catchments). 

Water extraction estimates were taken from one of either three sources – Tasmanian Sustainable Yields 

Reports, Water Management Plans where available, or Surface Water Catchment Model Reports 

(HydroTas Consulting).  
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The largest extraction estimate available from these resources for any one catchment was populated into the 

table to ensure the most conservative outcome (extraction estimate source is identified by use of colour in 

Table 10).  

Mean annual extraction was divided by mean annual runoff to give a water extraction versus water 

availability index. Catchments with extraction greater than 30% of runoff are highlighted dark pink and 

considered very high risk (based on risk categories included and discussed further in Section 5.3.3 below). 

In order to assess extraction over seasons, and due to the inability to access raw data, the percentage 

extraction of water over end of system flow for both summer and winter were taken directly from the 

Tasmanian Sustainable Yields Reports for assessed catchments. The Emu catchment has high to very high 

risk water extraction throughout all climate scenarios and for annual and summer periods. The Ouse 

catchment has very high risk in summer under current and Cmid scenarios, whilst the Clyde has high 

annual risk in both future climate scenarios. The Macquarie and Brumby’s Lake catchments are also 

considered to have high water extraction risk (Table 10).  
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 Table 10 Summary of water extraction versus water availability estimates for Tas SY catchments using Amid (current), Cmid and Dmid results (CSIRO 2009). Note: west coast catchments are not included: 
Wanderer-Giblin, Gordon-Franklin, King-Henty, Port Davey, Pieman, Nelson Bay). Shading – grey = no data, dark pink = very high risk, light pink = high risk, green = figure taken from Hydro model report, blue = 
figure taken from Water Management Plan, E/R = Extraction/Runoff, E/EOSF – Extraction/End of System Flow. 

Catchment 
Current Runoff 
(ML/Yr) 

Current SW 
Extraction (ML/Yr) E/R 

E/EOSF 
Summer %  

E/EOSF 
Winter % 

Cmid Runoff  
(ML/Yr) 

Cmid SW Extraction 
(ML/Yr) 

Cmid 
E/R 

Cmid E/EOSF 
Summer % 

Cmid E/EOSF 
Winter % 

Dmid Runoff 
(ML/Yr) 

Dmid SW Extraction 
(ML/Yr) 

Dmid 
E/R 

Arthur 2547000 14984 0.01 1 0 2445120 14984 0.01 1 0 2445120.0 14984.0 0.01 

Montagu 135500 1900 0.01 2 1 126015 1862 0.01 2 1 126015.0 1862.0 0.01 

Duck 239400 21913 0.09 10 4 229824 21475 0.09 11 4 229824.0 21474.7 0.09 

King Island 234800 3800 0.02 1 2 208972 3762 0.02 1 2 208972.0 3762.0 0.02 

Welcome 76700 400 0.01 1 0 67496 396 0.01 1 0 67496.0 396.0 0.01 

Black-Detention 319200 13580 0.04 7 3 303240 13173 0.04 8 3 302330 13027.7 0.04 

Forth-Wilmot 102200 18631 0.18 1 0 95046 18631 0.20 1 0 92765 16823.8 0.18 

Emu 252800 106171 0.42 30 10 235104 105109 0.45 34 11 232753 104583.7 0.45 

Cam 160000 15834 0.10 5 2 148800 15517 0.10 6 2 147758 15315.6 0.10 

Inglis-
Flowerdale 

362600 16071 0.04 7 2 344470 15910 0.05 8 2 338270 15369.3 0.05 

Leven 607300 17084 0.03 7 1 564789 16571 0.03 8 1 555188 16322.9 0.03 

Blythe 261700 11325 0.04 3 2 243381 11325 0.05 4 2 234376 10600.2 0.05 

Huon 3319000 20251 0.01 1 0 3252620 20048 0.01 1 0 3249367 19928.2 0.01 

Lower Derwent 692000 136300 0.20 5 3 671240 136300 0.20 5 3 669898 136300.0 0.20 

Upper Derwent 3051000 89000 0.03                     

Ouse 107000 12600 0.12 34 4 94160 12600 0.13 37 4 93972 12600.0 0.13 

Clyde 74000 21264 0.29 14 9 68080 20201 0.30 14 10 67944 20200.8 0.30 

Derwent 
Estuary-Bruny 

229000 21000 0.09 10 9 222130 20580 0.09 10 9 221464 20559.4 0.09 

Jordan 47000 7000 0.15 13 16 46060 6860 0.15 13 16 45968 6853.1 0.15 

Pitt Water-Coal 65000 8900 0.14 20 11 63700 8811 0.14 21 11 62808 8793.4 0.14 

Tasman 257000 4100 0.02 1 2 259570 4059 0.02 1 2 255157 3985.9 0.02 

Prosser 137000 3100 0.02 1 3 134260 3038 0.02 1 3 131843 3022.8 0.02 

Little Swanport 127000 3882 0.03 1 3 128270 3766 0.03 1 3 126731 3750.5 0.03 

Swan-Apsley 328000 14712 0.04 1 2 334560 14565 0.04 1 2 332218 14521.2 0.04 

Great Lake                           

Macquarie 319500 89967 0.28 12 10 300330 86368 0.29 14 10 299429 86282.0 0.29 

South Esk 842300 49576 0.06 6 3 808608 48089 0.06 7 3 798905 46838.4 0.06 

Meander 585900 30900 0.05 17 2 550746 29973 0.05 20 2 540833 25626.9 0.05 

Brumbys-Lake 219000 59600 0.27 5 1 203670 59004 0.29 5 1 202448 58827.0 0.29 

Rubicon 166700 19202 0.12 11 6 165033 18626 0.11 12 6 158102 18067.2 0.11 

Tamar Estuary 263800 7600 0.03 4 3 271714 7524 0.03 4 3 258943 7283.2 0.03 

Mersey 526300 33432 0.06 10 3 494722 32095 0.06 10 3 472954 28211.3 0.06 

North Esk 461300 19700 0.04 8 3 415170 19700 0.05 9 3 409358 19443.9 0.05 

Little Forester 124700 3500 0.03 3 3 113477 3500 0.03 4 3 111094 3444.0 0.03 

Great Forester-
Brid 

256000 32443 0.13 19 5 235520 30496 0.13 20 5 233165 28697.1 0.12 

Pipers 179700 5267 0.03 3 1 167121 5162 0.03 3 2 158932 5012.0 0.03 

Scamander-
Douglas 

190000 2847 0.01 1 1 174800 2762 0.02 1 1 174450 2758.8 0.02 

George 260100 4360 0.02 1 0 239292 4360 0.02 1 0 237138 4360.0 0.02 

Boobyalla-
Tomahawk 

116800 6592 0.06 6 5 106288 6526 0.06 6 5 102674 6160.6 0.06 

Ringarooma 464500 88765 0.19 4 2 450565 87877 0.20 4 2 444708 85680.4 0.19 

Flinders Island 169000 1900 0.01 1 1 172380 1900 0.01 1 1 172380.0 1900.0 0.01 

Musselroe-
Ansons 

211600 8534 0.04 7 2 203136 8449 0.04 7 2 200292 7662.9 0.04 
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Groundwater Assessment Areas 

Information on recharge and groundwater extraction was taken directly from the Tasmanian Sustainable 

Yields Reports for assessed groundwater areas (Figure 20).  

 

 Figure 20 Location of Groundwater Assessment Areas for the TAS SY Yields Project, relative to 
surface water regions. 

According to the Tasmanian surface and groundwater stress classification included in section 5.3.3, under 

the current scenario Cygnet-Cradoc and Wesley Vale are estimated to be at very high and high risk in terms 

of water extraction versus availability. Very high risk water extraction is expected to continue under future 

climate predictions for the Cygnet-Cradoc area. Under the Dmid scenario, Scottsdale, Mella and Togari 

also move into a high risk category (Table 11). 
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 Table 11 Summary of water extraction versus water availability estimates for Tas SY 
groundwater assessment areas (CSIRO 2009). Note: shading – grey = no data, dark pink = very 
high risk, light pink = high risk, E/R = Extraction/Recharge. 

GW Assessment 
Area 

Current 
Recharge 
(ML/Yr) 

Current GW 
Extraction 
(ML/Yr) 

Current 
E/R 

Cmid 
Rech’ 
(ML/Yr) 

Dmid 
Rech’ 
(ML/Yr) 

2030 GW 
Extraction 
(ML/Yr) 

Cmid 
E/R 

Dmid 
E/R 

Scottsdale 86200 0* 0.000 99000 97000 24300 0.000 0.251 

Mt Wellington-
Huonville 8800 0* 0.000 9300 9200 0* 0.000 0.000 

Mole Creek 170100 1000 0.006 162000 145000 1000 0.006 0.007 

Ringarooma 159100 1000 0.006 150000 138000 1000 0.007 0.007 

Leven-
Forth_Wilmot 153600 1500 0.010 152000 131000 1500 0.010 0.011 

Spreyton 70500 800 0.011 77000 69000 800 0.010 0.012 

Inglis-Cam 87300 1000 0.011 85000 78000 1000 0.012 0.013 

Longford 70000 1000 0.014 78000 78000 1000 0.013 0.013 

Cam-Emu_Blythe 74600 1500 0.020 73000 64000 1500 0.021 0.023 

Coal River 34000 800 0.024 37700 36400 800 0.021 0.022 

King Island 29300 1000 0.034 31000 31000 1000 0.032 0.032 

Smithton Syncline 313700 11500 0.037 317000 317000 20600 0.036 0.065 

Flinders Island 26200 1000 0.038 30000 30000 1000 0.033 0.033 

Sheffield-Barrington 39900 3300 0.083 40000 33000 3300 0.083 0.100 

Kimberley-
Deloraine 71800 6000 0.084 74000 67000 6000 0.081 0.090 

Togari 29100 3500 0.120 34000 34000 8500 0.103 0.250 

Swansea-Nine Mile 
Beach 700 100 0.143 800 800 100 0.125 0.125 

Mella 29900 4500 0.151 34000 34000 8600 0.132 0.253 

Sorell Tertiary 
Basalt 600 100 0.167 700 600 100 0.143 0.167 

Wesley Vale 23400 7000** 0.299 29000 28000 7100 0.241 0.254 

Cygnet-Cradoc 4000 1500 0.375 4400 4000 1500 0.341 0.375 

* Groundwater extraction estimates were not included for Scottsdale and Mt Wellington-Huonville assessment areas. 

** The current groundwater extraction estimate for Wesley Vale differs from that found in CSIRO (2009). It reflects new 

information obtained via recent groundwater extraction surveys in that groundwater assessment area. 

5.2. Risk Assessment Approach 

The approach for undertaking risk analysis in this report varies from that generally undertaken in line with 

Australian Standards for Risk Management (AS/NZ 4360:2004) largely due to the limitations inherent in 

existing information and project constraints (standard risk assessment and management process is depicted 

in Figure 21).  
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 Figure 21 Standard risk assessment and management process (AS/NZ 4360:2004). 

Numerous water affecting activities pose a risk to connected water resources in Tasmania, information 

regarding some of these has been summarised in Appendix D. Values associated with water allocation 

often compete – for example environmental and economic values require an acceptable balance for each 

connected system, and resolution is often political. We will not attempt to incorporate value assessment in 

the risk analysis, as this task is better suited to a second pass risk assessment. Risks associated with effects 

of groundwater extraction on surface water systems (and vice versa) may, however be used as a tool to aid 

resolution of competing values. 

Key objectives of the risk assessment are: 

 To determine potential for double allocation and/or over allocation of water across Tasmania. 

 To determine the significance of this risk to connected water regions given previous classification 

and characterisation. 

 To identify priority regions for integrated water planning and more detailed, second pass risk 

assessment. 

Due to the need for a high level, first pass risk assessment, and limitations of the project, this preliminary 

risk assessment focussed on risks associated with water allocation in each of the connected water regions 

(rather than water quality, or other catchment management issues not directly related to the Water 

Management Act 1999). The risk assessment used existing information in a GIS platform to analyse and 

display the risk of water development to the combined groundwater and surface water resources of 

Tasmania, given connectivity processes (i.e. lag times, transmissivity, permeability, proximity of offtakes, 

etc). The assessment was undertaken in two parts: 
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 Part 1 – Assessment of the risk to catchments and aquifers from current water extraction versus 

water availability (i.e. recharge and runoff). This part of the assessment will help to determine 

areas of the state which are at risk from either over allocation of a single resource or double 

allocation of the connected resource (i.e. it will assess resource sustainability). 

 Part 2 – Linkage of the water extraction risk from Part 1, with the level of connectivity of water 

resources (based on classified connected water regions developed in Section 4.2.1 and displayed in 

Figure 19). This part of the assessment will take the outputs from Part 1and use them to help 

determine connected water regions most at risk from current water development. 

The outcome of the risk assessment comprises a set of visual tools which may be used to inform the 

prioritisation of integrated water management, investigation and planning effort, based on the risk 

associated with the allocation of both groundwater and surface water, and its potential to impact on 

Tasmania’s connected water resources. 

5.3. Part 1: Double Allocation/Over Allocation Risk Assessment  

Part 1 of the risk assessment uses relevant, state-wide (where available) water extraction and availability 

data (for both surface water and groundwater) to determine the sustainability of current water extraction 

across Tasmania. This analysis provides an indication of where areas exist for potential double and over 

allocation of our water resources. Datasets compiled for the connected water region characterisation as well 

as the Tasmanian Sustainable Yields Project (CSIRO 2009) were used as the basis for this preliminary 

assessment. Sinclair Knight Merz (SKM) assisted with the GIS grid overlay analysis. 

5.3.1. Input Layers 

Four data layers were prepared for input to the Part 1 analysis. These included two water extraction layers 

(surface water offtake volumes and bore yields) and two water availability layers (recharge and runoff). 

Data was prepared such that each layer had the same units (ML/Yr/5km
2
) and grid cell size (1.5 km

2
). Each 

of these layers was then overlain by either groundwater flow systems for groundwater or CFEV catchments 

for surface water to attempt to analyse data and water availability on a resource base rather than an 

arbitrary grid. The input layers and risk assessment preparation process is detailed in Table 12. 
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 Table 12 Input data layers for Part 1 of the risk assessment. 

Dataset Data Manipulation Summary Data Limitations Input Data Layer 

Bore Yield 
per 
Groundwater 
Flow System 

Snapshot groundwater database 
(Groundwater_summary_table_12_06_2007_MGA94withXY.shp) 
taken 12/06/2007 from GWIMS.  

Data was limited by: 

 Feature_Type = GW; and 

 Last_Status field ≠ Abandoned. 

Bore yield was used to indicate groundwater extraction potential. 
Bore yield units were recalculated from L/s to ML/Yr based on 
pumping for 12 hours a day for the irrigation period (1 November 
– 30 April).  

Duplicates were removed (where direct duplicate records were 
deleted, where yield number varied for the same location, the 
record with the greatest yield value was retained and other(s) 
deleted. Yields of 0 ML/Yr were retained for analysis (deemed to 
be viable data). 

Yield (ML/Yr) for the remaining records was used as the basis for 
analysis. 

For each 5km
2
 grid cell, the total yield (ML/Yr/5km

2
) of bores was 

calculated by summing the Yield ML/Yr for all of the records 
plotted within.  

The centroid of these grid cells was then assigned this value and 
the Groundwater Flow System (GFS) layer overlaid. Centroid 
values that occurred within each GFS polygon were summed to 
provide a ML/Yr/GFS unit for analysis.  

The data is displayed using an automated GIS colour ramp. 

Due to the fact that 
groundwater is currently 
unlicensed in Tasmania, 
yield information (combined 
with estimated pump times) 
is the best information we 
have available to 
approximate potential 
groundwater extraction.  

Real groundwater extraction 
is unknown across the state. 

The dataset used for 
analysis had not been 
updated since 2007.  

GFSs provided the most 
relevant map available to 
assess water extraction 
relative to the groundwater 
resource. 

 

Potential Groundwater Extraction 
per Groundwater Flow System 
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Dataset Data Manipulation Summary Data Limitations Input Data Layer 

Surface 
Water 
Offtake 
Volume per 
CFEV 
catchment 

Snapshot v_offtakes database (v_offtakes_RS_13July11.shp) 
taken 13 July 2011 from WIMS.  

Data was limited by:  

 WE_Type =W; 

 WE_Status = Current or Proposed; and  

 Primary Allocation = 1. 

Duplicates were removed (where direct duplicate records were 
deleted, where yield number varied for the same location, the 
record with the greatest yield value was retained and other(s) 
deleted. Offtake period amounts with 0 ML were also deleted 
(deemed to be unviable data). 

Period amount (ML/Yr) for the remaining records was used as 
the basis for analysis.  

For each 5km
2
 grid cell, the total yield (ML/Yr/5km

2
) of offtakes 

was calculated by summing the Period Amount ML/Yr for all of 
the records plotted within.  

The centroid of these grid cells was then assigned this value and 
the CFEV catchment layer overlaid. Centroid values that 
occurred within each catchment polygon were summed to 
provide a ML/Yr/catchment unit for analysis. 

The data is displayed using an automated GIS colour ramp. 

This dataset should capture 
direct and storage offtakes 
and therefore should 
account for dam storage 
capacities. 

Stock and domestic offtakes 
are not licensed and 
therefore not accounted for 
in this analysis. 

Major Hydro offtakes are not 
included in the analysis 
however it should be noted 
that some non-consumptive 
aquaculture and mini-hydro 
offtakes have been included 
and may influence results. 

Large-scale inter-basin 
transfers are also not 
accounted for in this 
analysis. These may 
influence results in affected 
catchments (i.e. Brumby’s 
Lake, Ouse, Mersey and 
Forth, etc). 

The dataset used for 
analysis was current at July 
2011. 

Catchments presented the 
most relevant map available 
to assess water extraction 
relative to the surface water 
resource. Ideally 
subcatchments (or groups 
of) would be used to 
significantly improve the 
scale and therefore integrity 
of the analysis. 

 

Surface Water Extraction per 
Catchment 
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Dataset Data Manipulation Summary Data Limitations Input Data Layer 

Recharge  Annual average recharge grid taken from TAS SY Project files 
and for the period 1924 to 2007. See Crosbie et al (2009) for 
detailed description of layer creation.  

Grid units were recalculated from mm/Yr to ML/Yr/5km
2
 to ML/yr 

in line with other datasets in preparation for analysis (arec22 grid 
input and rech_tasmania grid output).  

The centroid of these grid cells was then assigned this value and 
the Groundwater Flow System (GFS) layer overlaid. Centroid 
values that occurred within each GFS polygon were summed to 
provide a ML/Yr/GFS unit for analysis. 

Analysis masked the west coast region due to absence of 
recharge data. 

The data is displayed using an automated GIS colour ramp. 

Recharge data was not 
available for all areas of the 
state. The west coast has 
been masked from the 
analysis due to lack of data.  

New CSIRO data and 
methods exist which may 
improve the accuracy of this 
recharge grid. These 
methods were not explored 
in this project due to time 
and resource constraints; 
however they could be in 
future. 

The period of data used for 
recharge calculations is 
longer than that used for 
runoff estimates. 

 



Groundwater and Surface Water Connectivity in Tasmania 

DPIPWE       

 

M:\WRM_Water_Resources\WWM_Water_Mgmt\WWM_Groundwater\GW_SW Project\Deliverables\Reg_RA\Final_RegRA.docx PAGE 62 

Dataset Data Manipulation Summary Data Limitations Input Data Layer 

Runoff  Annual average runoff grid taken from TAS SY Project files and 
calculated for the period 1970-2008. Grid units were recalculated 
from mm/Yr to ML/Yr/5km

2
 to ML/yr in line with other datasets in 

preparation for analysis (runoff_tas grid).  

The centroid of these grid cells was then assigned this value and 
the CFEV catchment layer overlaid. Centroid values that 
occurred within each catchment polygon were summed to 
provide a ML/Yr/catchment unit for analysis. 

Analysis masked part of King Island due to the absence of 
recharge data. 

The data is displayed using an automated GIS colour ramp. 

The west coast of King 
Island has been masked 
from the analysis due to lack 
of data.  

The period of data used for 
runoff calculations is shorter 
than that used for recharge 
estimates. 

 

 

5.3.2. Risk Analysis 

The actual risk analysis involved a simple GIS data overlay approach where each of the water extraction grids was overlaid on the relevant water 

availability grid (i.e. surface water offtake on runoff and bore yield on recharge). As part of this approach, the total amount of water extracted for a 

resource area (groundwater flow system for groundwater and catchment for surface water) was divided by the total amount of water available in that 

resource area. The output of this analysis resulted in a figure for each grid cell between 0 and 1, which represented the proportion of water extracted 

compared to that available within pre-selected resource areas around the state. This analysis resulted in the development of two risk grids; one for 

surface water and one for groundwater. An overall double allocation risk grid was also developed by then overlaying these two risk maps and 

following the process outlined below.  
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5.3.3. Output Layers 

Using the proportion of water extracted compared to that estimated to be available for each water resource 

area calculated from the analysis described above, the symbology of the output grids was updated 

accordingly to display risk across four categories: 

 0 – 0.1 (Low) 

 0.1-0.2 (Moderate) 

 0.2-0.3 (High) 

 >0.3 (Very High). 

These categories were chosen to reflect the nature of water extraction in Tasmania, and our current 

allocation arrangements under the Water Management Act 1999. The risk categories used by CSIRO (2009) 

for the sustainable yields project were considered too broad for the Tasmanian context. These categories 

were determined in consultation with DPIPWE Water Management staff. 

Surface Water Risk Grid 

The surface water risk grid output is shown in Figure 22. Catchment risk values ranged from 0 to 0.55 

(extraction/runoff proportion). Over 30% of runoff is currently extracted in the Emu, Brumby’s Lake and 

Jordan catchments (considered very high risk). High risk catchments include the Macquarie, Clyde and 

Great Forester-Brid catchments (20-30% of runoff extracted). Moderate risk is associated with the 

Rubicon, Meander, Ringarooma and Pitt Water – Coal catchments. Other catchments within Tasmania are 

considered to have low risk at this stage (i.e. <10% runoff extracted).  

Due to the broad nature of using catchments as the basis for this analysis, the actual problem areas within 

catchments are not apparent. The consideration of applying subcatchments was made but dismissed as this 

would be accurate for the upstream subcatchments which are internally draining, however it would yield 

inaccurate results for downstream subcatchments where runoff calculations would need to include upstream 

subcatchments (e.g. the subcatchment where large offtakes occur may be classed very high risk, whereas if 

the runoff from all associated subcatchments were included this risk may be decreased). The only way to 

improve this may be to join linked subcatchments and rerun the analysis. This would result in a finer scale 

and hence more accurate output, commensurate with that achieved for the groundwater risk assessment 

(Figure 24). 
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 Figure 22 Surface water extraction risk. 

In order to attempt to address some of these shortfalls of applying the assessment at the catchment scale, 

we revisited the initial 5km
2
 grid analyses which were undertaken in an early phase one of the risk 

assessment (Figure 23). This map shows the extraction/runoff risk on a 5km
2
 basis. Due to the arbitrary 

nature of the grid size selection the analysis has no bearing on the actual resource (hence why catchments 

were selected in place of this grid) however it does give an indication as to which subcatchments are 

leading to the overall catchment risk ratings.  

Additionally, many of the very high risk grid cells occur in headwater subcatchments where the risk is 

likely to be real (i.e. it mimics what the actual subcatchment extraction/runoff risk would be). Very high 

risk cells located mid and lower catchments should be regarded with caution for reasons stated above (i.e. 

incomplete calculation of runoff and therefore water availability at the offtake point). Catchments which 

appear to have very high risk of surface water extraction in the upper catchment include the Great Forester-

Brid and the Jordan. The Ouse, South Esk, Rubicon and Emu also appear to have water extraction risk 

issues emerging in the upper catchment areas. The Deep Creek subcatchment in the Duck catchment also 

appears stressed.  
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 Figure 23 Surface water extraction risk (extraction/runoff/5km
2 
grid). 

 

Groundwater Risk Grid 

The groundwater risk grid output is shown in Figure 24. This map displays risk on a much finer scale than 

that for surface water risk (i.e. 23,000 polygons for groundwater flow systems versus 48 for catchments). It 

is not a representation of groundwater extraction rather a representation of potential groundwater extraction 

based on bore yields and estimated pumping rates (due to the lack of real groundwater extraction data). 

This presents what we believe to be the best use of available data however the interpreter must be wary of 

the limitations associated with the data used to create this map. 

In saying that, there appear to be several local to intermediate flow systems potentially at risk from 

groundwater development. These include systems in the Wesley Vale subcatchment, those in the north of 

the Mersey catchment, the central systems of the Meander catchment, parts of the Jordan catchment, the 

upper systems of the Pitt Water-Coal catchment and the northeastern areas of the Huon catchment. Small 

areas of very high risk also occur across the north and east coasts. Moderate risk exists for the northwest 

local to intermediate flow systems in predominantly Quaternary sedimentary rocks, the local to 

intermediate systems in Quaternary and Tertiary rocks of the Macquarie catchment and the local systems 

predominantly in Jurassic Dolerite of the eastern Lower Derwent catchment. 

 



Groundwater and Surface Water Connectivity in Tasmania 

DPIPWE       

 

M:\WRM_Water_Resources\WWM_Water_Mgmt\WWM_Groundwater\GW_SW Project\Deliverables\Reg_RA\Final_RegRA.docx PAGE 66 

 

 Figure 24 Potential groundwater extraction risk. 

The range of risk values obtained for this analysis was 0 – 3.4. In order to explore those areas where the 

potential for groundwater extraction may be greater than water availability another map was created 

showing only those areas where values >1 were achieved (Figure 25). The 3.4 value and several others >1 

are located within the Wesley Vale area in local to intermediate Tertiary Basalts and Sands. Other areas are 

restricted largely to individual flow system polygons in the lower Pitt Water-Coal, Jordan, Huon, 

Macquarie and Meander catchments. The Wesley Vale region appears to be the highest risk from a 

groundwater management point of view, which is in line with current water management requirements and 

resource understanding.  
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 Figure 25 Very High groundwater risk where potential extraction is greater than recharge for 
certain groundwater flow systems (i.e. E/R>1). 

Double Allocation Risk Grid 

In order to assess the risk of double allocation to Tasmania’s water resources, the surface water risk grid 

(Figure 22) was overlaid on the groundwater risk grid (Figure 24). The matrix presented in Table 13 was 

used to guide the analysis (i.e. where surface water risk in a grid cell was very high and groundwater risk 

was very high, overall risk for double allocation in that grid cell was considered very high). The double 

allocation risk grid output is shown in Figure 26.  

 Table 13 Matrix for calculating risk of double allocation. 

 GW Risk 

SW Risk 

 L M H VH 

L L L M M 

M L M H H 

H M H H VH 

VH M H VH VH 
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 Figure 26 Combined groundwater and surface water extraction risk. 

At this stage there has been no consideration of the connectivity between water sources in the assessment 

(this is the focus of Part 2 of the risk assessment). Based purely on an assessment of the current level of 

combined surface water and groundwater extraction relative to the availability of water to support that 

extraction (i.e. water resource extraction and sustainability), areas currently at risk of over and or/double 

allocation include the Jordan catchment (very high risk), and Pitt Water-Coal, Clyde, Macquarie, Meander, 

Rubicon, Great Forester-Brid and Emu catchments (high – moderate risk). This map does not suggest that 

these areas are over allocated, rather that there appears to be high groundwater and surface water extraction 

and that further assessment is recommended to determine the potential for double/over allocation. 

This map together with the surface water and groundwater risk maps could be used to guide priorities for 

water management and planning purely from a resource base. The areas of high to very high risk identified 

in Figure 26 should provide a guide to areas in need of integrated water management and further 

investigation. Part 2 of the risk assessment will consider these risks in light of the level of connection 

between groundwater and surface water resources. The outputs from this section (Section 5.4) will further 

guide the need for integrated water planning and consideration of connected water resources during the 

development of water allocation policies, particularly for high risk, highly connected areas.   
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5.4. Part 2: Connected Water Regions Risk Assessment 

Part 2 of the risk assessment aims to use the water extraction risk information generated in Part 1 (for both 

surface water and groundwater) together with the connected water region classification developed in 

Section 4.3.1 to determine which connected water regions (and associated catchments) are most at risk 

from water development (i.e. water sustainability issues in highly connected regions pose a greater risk for 

connected water management than those in regions which have a lower level of connection). SKM once 

again assisted with the GIS grid overlay analysis. 

This analysis resulted in the development of two connectivity and water extraction risk grids; one for 

surface water and one for groundwater. An overall connectivity and water extraction risk grid was also 

developed by then overlaying these two risk maps and following the process outlined. 

5.4.1. Input Layers 

The groundwater and surface water risk grids created in Part 1 of the risk assessment are key input layers to 

Part 2 of the analysis. The classified connected water regions from Section 4.3.1 (Figure 19) are also 

integral to the Part 2 risk assessment process (Table 14). 

 Table 14 Input data layers for Part 2 of the risk assessment. 

Dataset Data Manipulation Summary Input Data Layer 

Groundwater Risk Grid Risk grid created from the Part 1 risk 
analysis described above (groundwater 
extraction/availability for groundwater 
flow systems). 

 

Potential Groundwater 
Extraction Risk 
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Dataset Data Manipulation Summary Input Data Layer 

Surface Water Risk Grid Risk grid created from the Part 1 risk 
analysis described above (surface water 
extraction/availability for catchments). 

 

Connected Water 
Regions  

This categorised map of connected water 
regions was developed from the 
connected water region classification and 
characterisation undertaken in section 
4.3.1 (see Figure 19).  

All streams in Tasmania are considered 
to be connected; however this map 
makes an attempt to indicate the degree 
of connectivity for regions across the 
state for analysis and prioritisation 
purposes only. 

The connected water regions map was 
converted into grid form in preparation 
for analysis. 

 

 

5.4.2. Risk Analysis 

The risk analysis for Part 2 of the assessment is similar to that undertaken for Part 1, i.e. it involved a 

simple GIS data overlay approach where each of the water extraction grids was in this instance overlaid on 

the classified connected water region grid. The matrix presented in Table 15 was used to guide the analysis 

(i.e. where surface water or groundwater risk in a grid cell was very high and the level of connectivity was 

very high, overall risk for water extraction and connectivity in that grid cell was considered very high). 

This analysis resulted in the development of two connected water risk grids; one for surface water and one 

for groundwater.  

  

Surface Water Extraction 
Risk 
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 Table 15 Matrix for calculating connected water risk for both surface water and groundwater 
extraction risk. 

 Classified Connected Water Region 

Surface water 
Risk/ 
Groundwater 
Risk 

 L M H VH 

L L L M M 

M L M H H 

H M H H VH 

VH M H VH VH 

 

These two risk grids were then overlaid to determine overall water extraction risk to connectivity. The 

matrix presented in Table 16 was used to guide the analysis. 

 Table 16 Matrix for calculating connected water risk for overall water extraction risk (combined 
groundwater and surface water connectivity risk). 

 Surface Water and Connectivity Risk 

Groundwater 
and 
Connectivity 
Risk 

 L M H VH 

L L L M M 

M L M H H 

H M H H VH 

VH M H VH VH 

 

5.4.3. Output Layers 

Mapped outputs for Part 2 of the risk assessment are included below. These include risk maps for surface 

water extraction and connectivity and groundwater extraction and connectivity, as well as an overall water 

extraction and connectivity risk map. This final map (Figure 29) represents areas of high water extraction 

risk and high connectivity (i.e. priority areas for integrated water management and consideration of water 

resource connectivity). Due to the broad nature of the catchment inputs from the surface water risk analysis 

and the connected water regions input, the ensuing map outputs should only ever be used in the state-wide 

(catchment and regional) context to guide planning at that level.  

Surface Water Extraction and Connected Water Risk Grid 

The surface water and connectivity risk grid output is shown in Figure 27. This is a result of overlaying the 

surface water risk grid generated in Part 1 on the classified connected water regions developed in Section 

4.3.1. The risk of surface water extraction on connected surface and groundwater resources is greatest for 

the Emu, Great Forester-Brid, Macquarie and northern Brumby’s Lake catchments. Extraction in smaller 

areas of the southwest Meander and northern Ringarooma are also considered to pose a high risk to 

connected water resources. Coastal Sands areas within the Wesley Vale and Pitt Water areas are also 

regarded to have high risk.  
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 Figure 27 Surface water extraction and connectivity risk. 

Groundwater Extraction and Connected Water Risk Grid 

The groundwater extraction and connectivity risk grid output is shown in Figure 28. This is a result of 

overlaying the groundwater risk grid generated in Part 1 over the classified connected water regions 

developed in Section 4.3.1. Areas for which potential groundwater extraction is considered to have a very 

high risk to connected water resources includes the coastal sands area of the Wesley Vale catchment and 

the karst section around Meander in the Mersey catchment. High risk of groundwater extraction to 

connected water resources occurs in the northwestern Rubicon, northern Mersey and Forth-Wilmot 

catchments, central Meander catchment, and northwest Karst and Coastal Sands. Small areas of potential 

groundwater extraction within the Macquarie and Pitt Water-Coal catchments are also considered high risk 

to connectivity. 
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 Figure 28 Potential groundwater extraction and connectivity risk. 

Combined Water Extraction and Connectivity Risk Grid 

The two water risk and connectivity grids were overlaid to develop an overall water extraction and 

connectivity risk grid which is shown in Figure 29. This map demonstrates which areas of connected water 

regions are most at risk from current water development. Although potential for double allocation of water 

in the northwest corner of Tasmania was considered low, the risk of that water extraction on the resource as 

a connected system is considered high due to the very high connectivity of karst within the region. Coastal 

sands of the Wesley Vale area are the only areas of connected water considered to be at very high risk in 

the state. Areas of high risk to connectivity also occur in the greater Wesley Vale area, northern Emu 

catchment, northern Great Forester-Brid and Ringarooma catchments, Meander catchment, northwest 

Tamar Estuary, Macquarie catchment and lower Pitt Water – Coal catchment.  
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 Figure 29 Overall water extraction and connectivity risk. 

5.5. Priority Regions for Connected Water Management 

In terms of connected water regions, those most at risk from water resource development include the 

following in no particular order: 

1. Karst: northwest karst in the Duck, Montagu and Welcome catchments (High); central north areas 

of karst including Mole Creek (Moderate to High); and karst areas of the central south of the state 

(Moderate). 

2. North West Basalt Plateaus and Valleys: the Wesley Vale area in the far northeast of the region 

(High); Emu catchment (Moderate to High); small areas of the Duck, Inglis Cam catchments and 

the northern parts of the Mersey, Forth-Wilmot and Leven catchments (Moderate). 

3. Coastal Sands: Northwest sands, Wesley Vale and Rubicon estuary sands, sands in the north of 

the Great Forester-Brid and Ringarooma catchments and sands in the Pitt Water-Coal catchment 

(High); all other areas of coastal sands are regarded as having Moderate risk. 
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4. Basins: the Longford basin, particularly the Meander and Macquarie catchments (Moderate to 

High); the greater parts of the Sorell basin (Moderate to High) and the central part of the Scottsdale 

basin in the Great Forester-Brid catchment (Moderate to High). 

Areas of moderate risk also occur outside of these regions in two others: Southern Midlands Rolling Hills 

(in the Jordan and central Clyde catchments) and South East Plateaus and Escarpments (in the Lower 

Derwent catchment proximal to New Norfolk). All other connected water regions are considered to have 

low risk of water development on connected water resources. It must be noted that this risk assessment has 

been conducted based on average annual data. Due to DPIPWE already acknowledging that there are risks 

associated with water development on connected water resources and in particular baseflows during 

summer (low flow periods), a moratorium on new summer offtakes was put in place in 1995. This ensures 

that any new allocations are for storage take periods (winter) only and at decreased risk to both the surface 

and connected water resource. 

These connected water regions should be recognised as the priority for ongoing connected water 

assessments and for the inclusion of connected water in water management plans.  

Priority Catchments  

If surface water catchments continue to be the basis for water plan development then the following 

catchments would be the priority for consideration of connected water resources: The Wesley Vale 

component of the Rubicon catchment, the Meander, Macquarie, Emu, Great Forester-Brid, lower 

Ringarooma, lower Pitt Water-Coal and Duck, Montagu and Welcome catchments.   

Once again, due to the broad nature of the some of the input layers to the risk assessment (mainly 

catchments for surface water risk and connected water regions), map outputs should only ever be used in 

the state-wide (catchment and regional) context to guide planning at that level. In order to address some of 

these shortfalls in future, recommendations are made below for future renditions of this risk assessment 

approach. The outputs from the risk assessment process do however successfully provide useful first pass, 

state-wide tools which can be used to guide water resource planning and management in Tasmania (as long 

as they are used for the purpose intended with respect given to the limitations inherent in the input data).  

5.6. Key Findings and Recommendations based on the Connected Water Risk 
Assessment 

Key findings and recommendations based on the risk analyses described above include: 

 Linked catchments, such as the Upper and Lower Derwent catchments, should be joined together in 

future analyses to ensure extraction risk is assessed with respect to total catchment runoff. The 

maps presented in this report show risk calculated on this basis for the Derwent catchments, 

however the associated GIS grids will need updating to reflect this join. 

 Major Hydro offtakes are not included in the surface water analyses however it should be noted 

that some non-consumptive extraction such as aquaculture and mini-hydro offtakes have been 

included and may influence risk results. The removal of these allocations should be assessed in 
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future risk analyses. Likewise, large-scale inter-basin transfers have not been accounted for in these 

analyses. These may also influence risk results in affected catchments (i.e. Brumby’s Lake, Ouse, 

Mersey and Forth, etc). Allocation data should be manually manipulated to address these issues 

prior to recalculating risk.  

 Assess the need for second pass risk assessments on high priority regions, to determine risk areas 

within regions. A wealth of information has been gathered to characterise connected water regions 

(see Appendix D and E). Due to time constraints this information was not incorporated into a 

second pass risk assessment on priority regions as first planned, however it will provide a good 

lead into the undertaking of such an assessment in future. 

 Expand the second pass assessment to include analysis of social, economic and environmental 

values. All of these may be used to inform allocation decisions, and will provide a more transparent 

basis for compromises necessary in water planning. 

 Prioritise connected water regions/ high risk areas within them for integrated water management 

planning. Consideration of connectivity in water planning in these areas is paramount and will limit 

the potential for double and/or over allocation. 

 Risk assessment input grids could be updated to rerun the analysis in future as new data becomes 

available (i.e. connected water, climatic and / or water extraction information). In order to 

significantly improve the surface water risk input layer, runoff for subcatchments (or groups of 

linked subcatchments where a connection in flow/runoff exists) should be used in place of 

catchments to improve the accuracy and scale of the surface water risk assessment. Extraction and 

runoff estimates could be recalculated for these new assessment areas. Any effort to recalculate 

risk should be undertaken in consideration of a cost benefit analysis. 

 Groundwater flow systems are considered to represent the most relevant spatial layer and 

assessment unit for analysing the sustainability of groundwater extraction, despite the fact that they 

do not represent closed systems. However, hydrogeological units are being developed by DPIPWE 

and are due for completion in June 2012. When completed these new units should be reviewed to 

determine whether they could be used as a basis for future groundwater sustainability assessments, 

in place of groundwater flow systems.  

 Runoff and recharge grid data also exists for future climate scenarios - from the Tasmanian 

Sustainable Yields project (C and D - the issue with D would be estimating future extraction rates – 

some of this has been done but only for a few catchments). The risk assessment could be rerun 

using these layers to determine any expected change in risk to connected water areas and 

Tasmania’s water resources in general under predicted future climates. Existing data could also be 

used to run the risk assessment for winter and summer periods instead of average annual. As Table 

10 indicates, some catchments may have low risk for annual surface water extraction but high risk 

for extraction during the summer period. Separating the risk into seasons of water extraction can 

enhance the development of management strategies to address water development issues. 

 Improvements may also be able to be made to the recharge grid through recent CSIRO work (e.g. 

Jolly et al 2011) which mapped recharge across Australia using various techniques:  



Groundwater and Surface Water Connectivity in Tasmania 

DPIPWE       

 

M:\WRM_Water_Resources\WWM_Water_Mgmt\WWM_Groundwater\GW_SW Project\Deliverables\Reg_RA\Final_RegRA.docx PAGE 77 

o Method of Last Resort (MOLR) -using empirical field data and modelling – whereas the 

Tasmanian Sustainable Yields Project only used WAVES modelling; 

o Using percentage clay content in soils maps – soils data is not appropriate in Tasmania to 

undertake this analysis; and 

o Chloride mass balance using groundwater data. The chloride mass balance approach would 

be the preferred method of application for future updates to recharge grids for Tasmania. 

The MOLR method has already been applied and does improve recharge estimates for low rainfall 

areas (< 1000mm/Yr) (Russell Crosbie, CSIRO, pers. comm. 17 October 2011). This updated grid 

may be able to be merged with the Tasmanian Sustainable Yields recharge grid to create a best 

estimate of recharge for Tasmania.  
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6. Conclusions  

This report provides a summary of the existing knowledge and understanding of Tasmania’s connected 

water resources. Information from both the Groundwater Modelling and Sustainable Yield Projects was 

reviewed and new information was obtained from baseflow separation analyses conducted for this project. 

Connected water regions were developed, classified and characterised for all of Tasmania. These regions 

were then used as the basis of a state-wide, first pass risk assessment which analysed the risk of current 

water development (groundwater and surface water) to connected water resources. 

Key findings from the report include the following and are grouped by report sections: 

Review of Previous Work 

 Deeply incised basalt aquifers typically have high groundwater inputs in mid and downstream 

reaches and upstream reaches are likely to be losing. Significant spring flows are also common on 

valley sides (e.g. Cam, Inglis, Flowerdale, Emu, Blythe, Wesley Vale, Leven Forth, Wilmot, 

Sheffield, Barrington and Ringarooma catchments).  

 Complex and highly connected groundwater and surface water resources occur in karstic systems 

i.e. limestone and dolomite (e.g. Duck, Mole Creek and Mersey catchments). 

 Variably gaining/losing streams often occur on the flat, sedimentary plains and flat areas of coastal 

zones (e.g. Flinders Island, Ringarooma and Longford catchments). 

 Groundwater often recharges from streams during high flow periods, in the very upper reaches of 

catchments and over flat areas of Quaternary sediments.  

Baseflow Separation Analyses 

 BFIs are generally higher in areas of high relief and rainfall (i.e. north east highlands, northwest 

basalt plateaus, southern plateaus and escarpments, and western ridges and valleys).  

 Lower BFIs seem to occur in the mid north, midlands and central east coast districts (i.e. areas of 

lower terrain and lower rainfall). 

 Connections can be both spatially and temporally variable within catchments and are influenced by 

a wide variety of things such as topography, climate and geology.  

 BFI estimation techniques can provide very different results. BFIs should be calculated using the 

same method and as a relative rather than an absolute baseflow estimate. Calculating BFI for just 

one catchment could be problematic if not interpreted within context. 

Connected Water Region Development 

 Thirteen connected water regions were developed for Tasmania based on three spatial inputs: 

hydrogeological regions, surface water regions and physiographic regions; and a combination of 

delineation techniques. 
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 The connected water regions were classified using a system developed by SKM (2010a) and 

characterised through the interpretation of existing spatial data. Tasmania’s connected water 

regions could be grouped into four classifications based on degree of connectivity. The connected 

water region map was reclassified using these classes such that Karst was rated very highly 

connected, Coastal Sands highly connected, Basins and North West Basalt Plateaus and Valleys 

moderately connected and all other regions lowly connected. This information added value to the 

preliminary assessment of key regions for management and was used to inform the risk assessment. 

 Conduit and sand aquifers appear to be the most highly connected of Tasmania’s aquifers, followed 

by alluvial basins and basalt fractured rock. Other fractured rock aquifers will vary in terms of their 

connectivity, dependent on the level of fracturing and rock porosity. 

Risk Assessment 

 The risk of current water development on connected water resources was assessed. As part of this 

process the risk of double/over allocation was also assessed. The risk assessment was undertaken in 

a GIS using fairly simple overlay approaches and applying preconceived risk matrices. The risk of 

double allocation was derived by determining the risk of water extraction versus water availability 

for both surface water and groundwater, then overlaying these grids to produce a final risk grid for 

water development across the state. Risk to connected water resources from current water 

development was then determined by overlaying these grids on the classified connected water 

regions. 

 The results of the risk assessment confirmed some of our understanding and current management 

priorities for water management, however it also highlighted some areas of the state which have 

previously gone under the radar such as the Jordan and Emu catchments. 

 Based purely on an assessment of the current level of combined surface water and groundwater 

extraction relative to the availability of water to support that extraction (i.e. water resource 

extraction and sustainability), areas currently at risk of over and or/double allocation include the 

Jordan catchment (very high risk), Pitt Water-Coal, Clyde, Macquarie, Meander, Rubicon, Great 

Forester-Brid and Emu catchment (high – moderate risk). This analysis, together with the 

individual surface water and groundwater risk maps could be used to guide priorities for water 

management and planning purely from a resource point of view. 

 In terms of connected water regions, those most at risk from water resource development include 

the following in no particular order: 

o Karst: northwest karst in the Duck, Montagu and Welcome catchments (High); central 

north areas of karst including Mole Creek (Moderate to High); and karst areas of the 

central south of the state (Moderate). 

o North West Basalt Plateaus and Valleys: the Wesley Vale area in the far northeast of the 

region (High); Emu catchment (Moderate to High); small areas of the Duck, Inglis Cam 
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catchments and the northern parts of the Mersey, Forth-Wilmot and Leven catchments 

(Moderate). 

o Coastal Sands: Northwest sands, Wesley Vale and Rubicon estuary sands, sands in the 

north of the Great Forester-Brid and Ringarooma catchments and sands in the Pitt Water-

Coal catchment (High); all other areas of coastal sands are regarded as having Moderate 

risk. 

o Basins: the Longford basin, particularly the Meander and Macquarie catchments 

(Moderate to High); the greater parts of the Sorell basin (Moderate to High) and the central 

part of the Scottsdale basin in the Great Forester-Brid catchment (Moderate to High). 

 Areas of moderate risk also occurred outside of these regions in two others: Southern Midlands 

Rolling Hills (in the Jordan and central Clyde catchments) and South East Plateaus and 

Escarpments (in the Lower Derwent catchment proximal to New Norfolk). All other connected 

water regions are considered to have low risk of water development on the connectivity of water 

resources. 

6.1. Recommendations 

Key recommendations stemming from this report are associated with the two latter report sections and are 

summarised below: 

Connected Water Regions: Development, Classification and Characterisation 

 The final connected water regions spatial layer should be used as a first pass assessment of 

connectivity classes for Tasmania. It represents a good fit between the input layers and offers a 

practical number of regions for water management purposes.  

 The connected water regions should continue to be updated based on improvements in knowledge 

and if resources in future allow, the dissimilarity analysis discussed in the random forest clustering 

approach (Section 4.2) should be implemented to determine if new and more objective information 

can be generated to inform and update the regionalisation. 

 Classification of regions in terms of the level of connectivity should only ever be used in the state-

wide and broad level context. Level of connection within these broad regions varies significantly at 

the catchment, subcatchment and local scale, rendering overall classifications overly coarse. These 

regions and classifications were developed to describe generalisations in the connectivity between 

water resources across Tasmania. 

 Additional character information for regions other than the four classified as the most connected, 

could be summarised and incorporated into the tables in Appendix D. Likewise, summary posters 

could be developed for all regions using the information captured throughout this project and 

included in Appendix D. 
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Risk Assessment 

 The connected water regions analysed to be at highest risk of water development (i.e. Karst, 

Coastal Sands, North West Basalt Plateaus and Valleys and Basins) should be recognised as the 

priority for ongoing connected water assessments and for the consideration of the connectivity 

between water resources in water management planning. Connectivity in water planning in these 

areas is a very important consideration and will limit the potential for double and/or over 

allocation. High risk areas should be prioritised for the implementation of adaptive management. 

 If surface water catchments continue to be the basis for water plan development then the following 

catchments would be the priority for consideration of connected water resources: The Wesley Vale 

component of the Rubicon catchment, the Meander, Macquarie, Emu, Great Forester-Brid, lower 

Ringarooma, lower Pitt Water-Coal and Duck, Montagu and Welcome catchments.   

 Linked catchments, such as the Upper and Lower Derwent catchments, should be joined together in 

future analyses to ensure extraction risk is assessed with respect to total catchment runoff. The 

maps presented in this report show risk calculated on this basis for the Derwent catchments, 

however the associated GIS grids will need updating to reflect this join. 

 Major Hydro offtakes are not included in the surface water analyses however it should be noted 

that some non-consumptive extraction such as aquaculture and mini-hydro offtakes have been 

included and may influence risk results. The removal of these allocations should be assessed in 

future risk analyses. Likewise, large-scale inter-basin transfers have not been accounted for in these 

analyses. These may also influence risk results in affected catchments (i.e. Brumby’s Lake, Ouse, 

Mersey and Forth, etc). Allocation data should be manually manipulated to address these issues 

prior to recalculating risk. 

 A second pass risk assessment should now be conducted on high priority regions, to determine 

areas of risk within those regions. A wealth of information has been gathered to characterise 

connected water regions (see Appendix D and E), which would provide a good lead into 

undertaking such an assessment in future, particularly where additional information on social, 

economic and environmental values has been collated for priority regions. 

 Risk assessment input grids could be updated to rerun the analysis in future as new data becomes 

available (i.e. connected water, climatic and / or water extraction information). In order to 

significantly improve the surface water risk input layer, runoff for subcatchments (or groups of 

linked subcatchments where a connection in flow/runoff exists) should be used in place of 

catchments to improve the accuracy and scale of the surface water risk assessment. Extraction and 

runoff estimates could be recalculated for these new assessment areas. 

 Groundwater flow systems are considered to represent the most relevant spatial layer and 

assessment unit for analysing the sustainability of groundwater extraction. However, they are not 

closed units and groundwater flow is likely to occur between systems. Hydrogeological units are 

being developed by DPIPWE and are due for completion in June 2012. When completed these new 

units should be reviewed to determine whether they could be used as a basis for future groundwater 

sustainability assessments, in place of groundwater flow systems. 
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 Runoff and recharge grid data also exists for future climate scenarios (Tasmanian Sustainable 

Yields classes C and D. The issue with D would be estimating future extraction rates – some of this 

has been done but only for a few catchments). The risk assessment could be rerun using these 

layers to determine any expected change in risk to connected water areas and Tasmania’s water 

resources in general under predicted future climates. Existing data could also be used to run the 

risk assessment for winter and summer periods instead of average annual. Separating the risk into 

seasons of water extraction can assist to identify summer, low flow issues and enhance the 

development of management strategies to address them. 

 Improvements may also be able to be made to the recharge grid through recent CSIRO work (e.g. 

Jolly et al. 2011) which mapped recharge across Australia using various techniques:  

o Method of Last Resort (MOLR) - using empirical field data and modelling – whereas the 

SY Project only used WAVES modelling;  

o Percentage clay content in soils maps – soils data is not appropriate in Tasmania to 

undertake this analysis; and 

o Chloride mass balance using groundwater data. The chloride mass balance approach would 

be the preferred method of application for future updates to recharge grids for Tasmania. 

The MOLR method has already been applied and does improve recharge estimates for low rainfall 

areas (< 1000mm/Yr) (Russell Crosbie, CSIRO, pers. comm. 17 October 2011). This updated grid 

may be able to be merged with the existing Tasmanian Sustainable Yields Project grid to create a 

best estimate of recharge for Tasmania.  

 Users of the outputs from this report (in particular the risk outputs) need to acknowledge the 

limitations inherent in the input data and the overall analysis. The applications for which the 

outputs were intended are necessarily broad, i.e. a state-wide, first pass risk assessment to be 

applied at the catchment scale in order to prioritise areas for water management planning, technical 

investigation, management and compliance, monitoring and second pass risk assessment. High risk 

areas should be used as a guide for more intensive technical input, conjunctive water planning, and 

as a trigger for more increased adaptive management effort into the future. 
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Appendix A Summary of Groundwater and Surface 
Water Connectivity Knowledge for 
Tasmania 

 

 

 

 



Catchment River Notes Water Elevation 
Plots 

GW and 
Radon 
Sampling 

Conclusion Reference 

Huonville Huon River Groundwater levels in the Mountain and Huon Rivers are generally above river levels, i.e. the aquifer discharges into gaining 
surface water courses. There are likely to be short periods (i.e. during floods), when the hydraulic gradient between river and 
aquifer is reversed and the alluvial valleys become recharged by the flooding watercourses.  However this is likely to occur only for 
short durations. 

GW above SW from 
3-8km above 
catchment end 

 Gaining Conceptual model report 
for Mt Wellington – 
Huonville (Wallis 2008) 

Mountain River GW above SW for 
majority from 0-10km 
above catchment end 

 Gaining mostly Conceptual model report 
for Mt Wellington – 
Huonville (Wallis 2008) 

Sorell Sorell Rivulet A plot of surface elevations along the Sorell Rivulet and nearby groundwater elevations (within 1 km of the main channel) suggests 
that surface water may be losing to groundwater in most reaches. However the digital elevation model used to construct this figure 
has an error of ± 5 m and is cannot discern river incisions of 3-5 m in the alluvial flats. Analysis of water level data from the 
Pawleena monitoring bore suggests that pumping may create temporary losing conditions, but otherwise the Sorell Rivulet is in 
close equilibrium with groundwater and periodically gaining. 

GW below SW from 
2.5-5km above 
catchment end 

 Variably losing 
and gaining? 

Conceptual model report 
for Sorell Tertiary Basalt 
(Harrington 2008b) 

Iron Creek Iron Creek may be losing in its lower reaches and recharging the underlying Triassic aquifer, while its middle and upper reaches 
are likely to be gaining systems. 

  Losing lower and 
gaining upper? 

Conceptual model report 
for Sorell Tertiary Basalt 
(Harrington 2008b) 

Mole Creek Meander River A plot of stream and adjacent groundwater elevations suggests that the Meander River may be losing water to the surrounding 
Mole Creek catchment. However, it should be noted that this is based on only one data point and therefore cannot be considered 
as representative of the whole catchment area. Rather, it is likely that this system is gaining, similar to the system represented in 
the Kimberly-Deloraine catchment which forms the northern boundary of the Mole Creek catchment. In this catchment, data 
indicates that groundwater levels are higher than surface stream levels, and therefore that the Meander River is a gaining system 
across the southern quadrant of the catchment. 

  Gaining in south 
(Mole Ck 
catchment) 

Conceptual model report 
for Mole Creek (Warren 
2008b) 

King Island Sea Elephant River It is not possible to compare likely groundwater and surface water levels along each of these river systems due to limited 
groundwater elevation data for this catchment. Nevertheless, it is likely that both systems are losing steams in the upper reaches, 
and gaining streams in the lower reaches. 

  Losing upper, 
gaining lower 

Conceptual model report 
for King Island (Harrington 
2008a) 

Ettrick River   Losing upper, 
gaining lower 

Conceptual model report 
for King Island (Harrington 
2008a) 

Deloraine Meander River The Meander River is the dominant surface water system in the catchment, and a plot of river level and adjacent groundwater 
elevations indicates that the stream may be a gaining system. The data available to create this plot extends 14 km from the south 
eastern boundary of the catchment to the north eastern boundary. The Mersey River was not included in this evaluation, as no 
river level data and very few groundwater elevation points were available for interpretation. Although there is limited groundwater 
elevation data available for a comprehensive evaluation of the connectivity groundwater and surface water systems, the data that 
is available indicates that the two systems have similar heads and are therefore well connected. 

GW above SW from 
4-12km above 
catchment end 

 Gaining 
 

Conceptual model report 
for Kimberly Deloraine 
(Riches 2008) 

Flinders Island Patriach River (CY-
drain)/Leventhorpe Creek 

The Patriach River (CY-drain)/Leventhorpe Creek system and Pats/South Pats River system likely are losing streams in the steep 
slopes of the upper reaches, and gaining streams in the low-lying plains of the lower reaches. 

  Gaining late 
summer? 

Conceptual model report 
for Flinders Island (Currie 
et al 2008) 

Pats/South Pats River    Conceptual model report 
for Flinders Island (Currie 
et al 2008) 

Samphire River The radon-222 activity of water in Samphire River was higher than background activities (~0.2 Bq/L), indicating that groundwater 
discharge was active in all the areas sampled. The low radon-222 activity in Samphire River near the coastline does not signify 
losing river conditions, it simply indicates there was either minimal groundwater inflow to this section of the river during the 
sampling period, or that the predominant source of water contributing to Samphire River in this location had a low radon-222 
activity. This could possibly be derived from a tributary stream that derives most of its flow from higher in the catchment. The 
differences in 87/86 Sr at various locations along the Samphire River show it received groundwater discharge from distinctly 
different lithologies in the areas sampled during baseflow conditions. Elevated radon-222 activities (>0.2 Bq/L) measured in 
disconnected pools in Nelsons Drain and Patriarch River indicate that groundwater influxes were active at the time of sampling. 

 Yes Gaining Conceptual model report 
for Flinders Island (Currie 
et al 2008) 

Cygnet  No SW/GW connectivity assessed.    Conceptual model report 
for Cygnet Cradoc (Warren 
2008a) 

Smithton Welcome River Although data is sparse, the surface elevation for the Welcome River is considerably (often 5 m) higher than nearby groundwater 
elevations. This plot suggests the Welcome River may be a poorly connected losing system – an observation that contradicts 
recent surface water modelling results. 

GW below SW from 
5-35 km above 
catchment end 

 Losing? Conceptual model report 
for Smithton Syncline GMU 
(Harrington and Currie 
2008d) 

Duck River Surface water and groundwater were found to be closely connected in the Duck River. Radon-222 activity of water in Duck River 
was typically higher than background activities, indicating that groundwater discharge was active over most of its length. 
Results from surface water modelling also suggest there is significant groundwater discharge to the Duck River, with more than 50 
% of the flow being derived from baseflow. It is also likely that the river is losing (i.e. recharging the aquifer) along certain reaches, 
particularly in the south of the catchment. 

 Yes Gaining mostly 
but losing in south 
of catchment 

Conceptual model report 
for Smithton Syncline GMU 
(Harrington and Currie 
2008d) 



Catchment River Notes Water Elevation 
Plots 

GW and 
Radon 
Sampling 

Conclusion Reference 

 Montagu River There was limited data available for the Montagu River, but surface water – groundwater interactions are likely to be similar to 
those conceptualised in the Duck River system. Surface water modelling indicates that groundwater discharge is significant with 50 
% of the flow in the Montagu River being derived from baseflow. 

  Gaining mostly 
but losing in south 
of catchment? 

Conceptual model report 
for Smithton Syncline GMU 
(Harrington and Currie 
2008d) 

Spreyton  No connected water assessment. 
 
 

   Conceptual model report 
for Spreyton (Martin and 
Currie 2008e) 

Leven Forth Leven River Plots of stream elevations and nearby groundwater elevations (within 4 km of the stream) are provided for the River Leven, Wilmot 
River and River Forth. Data is limited, however groundwater levels within 4km are above the river elevations indicating that the 
streams are likely to be gaining. 

GW above SW from 
10-18km from 
catchment end 

 Gaining Conceptual model report 
for Leven-Forth-Wilmot 
(Martin and Currie 2008c) 

Wilmot River GW above SW from 
2-12km from 
catchment end 

 Gaining Conceptual model report 
for Leven-Forth-Wilmot 
(Martin and Currie 2008c) 

Forth River GW above SW from 
10-30km from 
catchment end 

 Gaining Conceptual model report 
for Leven-Forth-Wilmot 
(Martin and Currie 2008c) 

Wesley Vale Panatana Rivulet A plot of estimated stream heights (from the DEM) and nearby groundwater elevations for wells located within 4 km of the stream 
suggests that both the Panatana Rivulet and Rubicon River are generally gaining streams regionally (5 outliers) throughout the 
Wesley Vale catchment. The outliers indicate that losing conditions may exist in localised areas.  

 Yes Gaining mostly Conceptual model report 
for Wesley Vale 
(Harrington and Currie 
2008f) 

Rubicon River   Gaining mostly Conceptual model report 
for Wesley Vale 
(Harrington and Currie 
2008f) 

 
Pardoe Ck 

   Gaining in upper. Conceptual model report 
for Wesley Vale 
(Harrington and Currie 
2008f) 

Greens Ck    Gaining in lower. Conceptual model report 
for Wesley Vale 
(Harrington and Currie 
2008f) 

Scottsdale Great Forester River Plots of stream elevations and nearby groundwater elevations (within 4 km of the stream) are provided for the Great Forester 
River, Tuckers Creek and Cox’s Rivulet. 
These plots reveal that almost all sections of each water course are likely to be gaining. The only area where groundwater levels 
are below the surface water (i.e. possibly a losing stream situation) is in lower reaches of Tuckers Creek.   

GW above SW from 
5-35km from 
catchment end 

Yes Gaining  Conceptual model report 
for Scottsdale (Harrington 
and Currie 2008c) 

Brid River Gaining from 20km to 
45km 

 Gaining in upper 
sections 

Conceptual model report 
for Scottsdale (Harrington 
and Currie 2008c) 

Tuckers Creek 
 
 
 
 
 
 

GW above SW from 
7-18km above 
catchment end. GW 
below SW from 0-
7km 

 Gaining in upper, 
losing in lower 

Conceptual model report 
for Scottsdale (Harrington 
and Currie 2008c) 

Cox’s Rivulet GW above SW  from 
0-14 km 

 Gaining Conceptual model report 
for Scottsdale (Harrington 
and Currie 2008c) 

Mella Duck River* (see Duck 
River insert above - 
repeated) 

Rivers in the Mella catchment are likely to be losing in the upper reaches and gaining in the lower reaches. A plot of surface water 
elevations for the Duck River and nearby groundwater levels (within 4 km of the River) reveals that for most of the river length the 
two systems have mostly similar heads, with the exception of 2 outliers, and are therefore likely to be connected.  The radon-222 
activity of water in Duck River was typically higher than background activities (~0.2 Bq/L) indicating that groundwater discharge 
was active over most of its length during the sampling period. 

Mostly gaining from 
10-18km and losing 
from 0-8km? 

Yes Gaining in upper, 
losing in lower 

Conceptual model report 
for Mella  (Harrington and 
Currie 2008a) 

Swansea  GW/SW interaction not assessed.    Conceptual model report 
for Swansea – Nine Mile 
Beach (Richardson and 
Currie 2008) 

Togari  Further towards the south, particularly in the surrounding hills, groundwater is likely to be recharged from losing streams, but 
further north in lower-lying areas groundwater is likely to be discharging into gaining reaches of streams. However, there is no 
historical monitoring data to support these hypotheses. 

  Gaining in upper, 
losing in lower? 

Conceptual model report 
for Togari  (Harrington and 
Currie 2008e) 
 
 



 

Catchment River Notes Water Elevation 
Plots 

GW and 
Radon 
Sampling 

Conclusion Reference 

Ringarooma Ringarooma River The Ringarooma River is likely to be gaining throughout most of the catchment, and this hypothesis is supported with a plot of 
surface water elevation and nearby groundwater elevations from wells located within 4 km of the river. This plot confirms that 
groundwater elevations (in either the basalt or sedimentary aquifer) are always higher than the surface water elevation, leading to 
a gaining river system throughout. Whilst it appears the hydraulic gradient is always from the aquifer towards the river, the actual 
transfer of water at these locations may not necessarily occur as the two systems may not be well connected. The basalt aquifer 
appears to be disconnected from the river, and the clay layer at the base of the basalt often prevents leakage from the basalts into 
the underlying sedimentary aquifer, and ultimately the river. 

GW above SW from 
30km-80km from 
catchment end 

 Mostly gaining? 
Gaining south of 
Mt Cameron, 
losing to the north 

Conceptual model report 
for Ringarooma  
(Harrington and Currie 
2008b) 

Sheffield Don River Plots of stream elevations and nearby groundwater elevations (within 4 km of the stream) are provided for the Don River and 
Dasher River. The plot for Dasher River reveals that over the portion of the river reach that traverses the Sheffield-Barrington 
catchment, groundwater levels are above the river elevation indicating that the stream is likely to be gaining. In the Don River, 
there appears to be a section (approximately 25 km from the coast) where there is a break in slope in the river transect elevation 
where groundwater levels and river height are almost equal. In this locality, it is possible that during high river flows there may be 
some exchange between groundwater and surface water, but the flow will be reversed and groundwater will discharge into the 
watercourse as river levels subside. 
 
 
 
 
 
 

GW above SW from 
12km-25km. GW and 
SW similar from 
25km-30km 

 Variably gaining 
and losing in 
upper and gaining 
in lower 

Conceptual model report 
for Sheffield-Barrington 
(Martin and Currie 2008d) 

Dasher River GW above SW from 
4km-22km 

 Gaining Conceptual model report 
for Sheffield-Barrington 
(Martin and Currie 2008d) 

Inglis Inglis River Observed groundwater elevations near the Inglis and Flowerdale Rivers and Big Creek support a model of active groundwater 
discharge to these features over their lower reaches. In the upper reaches of Big Creek and Dowling Creek, the groundwater 
elevation is below that of the river stage elevation, suggesting that at these locations the creeks may be actively recharging 
groundwater. 

GW above SW from 
5km-20km 

 Gaining upper Conceptual model report 
for Inglis-Cam (Martin and 
Currie 2008b) 

Flowerdale River GW is above SW 
from 11km-30km 

 Gaining in upper Conceptual model report 
for Inglis-Cam (Martin and 
Currie 2008b) 

Big Creek GW above SW from 
8km-13km  

 Variably gaining 
and losing  

Conceptual model report 
for Inglis-Cam (Martin and 
Currie 2008b) 

Cam GW is above SW 
from 3km-15km 

 Gaining? Conceptual model report 
for Inglis-Cam (Martin and 
Currie 2008b) 

Dowlings Creek GW above SW from 
4-6km 

 Variably gaining 
losing 

Conceptual model report 
for Inglis-Cam (Martin and 
Currie 2008b) 

Cam Cam Groundwater will discharge into these and other surface water systems where hydraulic gradients permit. Plots of stream heights, 
using data from the DEM, and nearby groundwater elevations for wells completed in the Tertiary Basalts and located within 4 km of 
the stream suggest that the rivers draining from this catchment are predominantly gaining streams. There is one point at the head 
of the Guide River where the groundwater elevation is below that of the river, suggesting that at certain times of the year, surface 
water may recharge the groundwater in this locality. 

GW above SW 3-
15km 

 Mostly gaining Conceptual model report 
for Inglis-Cam (Martin and 
Currie 2008b) 

Blyth GW above SW 0-
22km 

 Mostly gaining Conceptual model report 
for Inglis-Cam (Martin and 
Currie 2008b) 

Emu GW above SW 7-
25km 

 Mostly gaining Conceptual model report 
for Inglis-Cam (Martin and 
Currie 2008b) 

Guide River GW above SW 0-
10km 

 Gaining lower  Conceptual model report 
for Inglis-Cam (Martin and 
Currie 2008b) 

Darling River Mixed results- 2 
points only 

 Variably gaining 
losing 

Conceptual model report 
for Inglis-Cam (Martin and 
Currie 2008b) 
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Appendix B Summary of Previous Regionalisations 
for Tasmania’s Resources 

 



Dataset Description Coverage Method No. Classes Data Type Related Datasets Recommendation Maps 

Hydrologic 
regionalisation 
(Hughes 1987) 

Classification of flow regime for Tasmania 
based on several flow regime parameters. 

Gauged 
catchments – 
excludes 
southwest 
Tas 

PCA and 
clustering 

4 Points – has been 
converted into 4 regions 
by Water Assessment 
Branch, DPIPWE 

Ecohydrological 
regions 

Perhaps – see how 
relate to other hydro 
classifications and how 
compare to Stein’s 
upscaled classes 

 
Hydrological 
classification 
(Pusey et al 2009) – 
Chapter 5 

Hydrologic metrics used to develop like 
classes. Also used ANOSIM analysis to test 
flow regime class similarity with other 
catchment variables such as topography, 
geology, veg cover, climate. Geographic 
location and climate were most important 
for discriminating b/w classes. 

National. In 
Tas – gauged 
catchments 
only 

Bayesian 
clustering 

12 nationally 
– only 6 for 
Tas 

Points Hydrological regions No – inadequate 
distribution 

 
Ecohydrological 
classification 
(Pusey et al 2009) – 
Chapter 8 

Classification based on landscape and 
climate factors (48 attributes – climate, 
water balance, topography, substrate, veg 
cover). 

National – all 
of Tas 
modelled 

Multi-variate 
similarity 
analysis – 
clustering. 
Modelled GIS 
application 

30 nationally 
– 10 in Tas. 30 
can be 
bundled into 
10 meta 
groups - 5 of 
which occur 
in Tas (d, g, h, 
i, j) 

Lines - Stream segments  Hydrological 
regionalisations 
described above 

Perhaps – as surrogate 
for climate and stream 
flow regimes. Have 
upscaled classes from 
10 to 5 for Tas based 
on meta groups 

 



Dataset Description Coverage Method No. Classes Data Type Related Datasets Recommendation Maps 

Hydrological 
regions (Hine and 
Graham 2003) 

Clustering of similar catchments based on 
analysis of numerous hydrometric 
variables. 

Tas  gauged 
catchments 

Cluster 
analysis 

3 Polygons - sub-catchments CFEV catchments and 
other hydrologic/ 
ecohydrological 
classifications 
described above 

Perhaps – see how 
relate to 
Hughes/Pusey and 
upscale to ensure 
state coverage 

 
Base Flow Indices Tas SY Project (CSIRO 2009) BFIs classified 

into 3 categories based on ArcGIS Jenks 
natural breaks. BFI’s attributed to sub-
catchment. Sub-catchments above gauge 
classified the same. 

Tas gauged 
catchments 

Lynne and 
Hollick Filter 
Baseflow  
separation 
using 
algorithm 

3 Polygons - sub-catchments CFEV catchments No – inadequate 
distribution 

 
CFEV catchments 
(DPIPWE) 

Surface water catchments in Tas. Tas - 
statewide 

Catchment 
modelling 

48 Polygons - catchments Surface water 
regions as described 
above 

No – too many classes. 
Use a dataset which 
combines catchments 
into more meaningful 
and fewer classes 

 
Drainage divisions Major drainage divisions of Australia. National  - 1 

in Tas 
Catchment 
clustering? 

12 nationally  
– 1 in Tas 

Polygon  No – Tas classified as 
one division 

Tas mapped as 1 drainage division 

Ecohydrological 
zones (SKM 2011) 

Ecohydrological zones (EHZs) developed for 
the National GDE Atlas. 

Tas - 
statewide 

GIS overlay 
analysis 

6 in Tas Polygon - regions Bioregions, climate 
classes, Steins classes 

Perhaps – as surrogate 
for bioregions, 
geology, groundwater 
and climate 

 



Dataset Description Coverage Method No. Classes Data Type Related Datasets Recommendation Maps 

Agroclimatic 
classes (Hutchinson 
et al 2005) 

Agroclimatic regions closely related to 
bioregions, include temperature, moisture, 
landuse and vegetation. 
Koppen climate classes is an alternative – 
also up to 3 classes for Tas...seems more 
crude than Agroclimate classes. 

National Modelled 
agro-climate 
data from 
weather 
stations 

18 nationally 
– 3 in Tas 

Polygon - regions Bioregions, EHZs No – perhaps EHZ 
regions or bioregions  
could be used as  a 
relevant surrogate 

 
IBRA Regions Biogeographic regions of Australia based on 

climate, geomorphology, lithology, 
landform, flora and fauna. 

National – 9 
in Tas 

 85 nationally -  
9 in Tas 

Polygon - regions Bioregions, EHZs, 
climate regions 

Perhaps – could be 
used as  a relevant 
surrogate for climate 
and geomorphology 

 
Groundwater 
Prospectivity 
(DPIPWE) 

Groundwater prospectivity mapping for Tas 
based on aquifer, rock types, bore success, 
yield and salinity. 

Tas - 
statewide 

Analysis of 
Tas borehole 
information 

9 Polygon – small  Geology, GMUs, 
Groundwater 
provinces 

Perhaps – need to join 
like polygons for ease 
of analysis and group 
classifications if able. 
May be better 
represented by 
GMU/GW province for 
ease of analysis 

 
Groundwater 
Management Units 
(DPIPWE) 

GMUs developed for by DPIPWE for ANRA 
2001. 

Tas - 
statewide 

 17 Polygon - regions Geology, 
groundwater 
prospectivity, 
groundwater 
provinces 

Perhaps – need to 
consider whether 
amalgamated GW 
provinces would likely 
resemble GMUs. Use 
GMU, GW province or 
GW prospectivity. 

 



Dataset Description Coverage Method No. Classes Data Type Related Datasets Recommendation Maps 

Groundwater 
Provinces 
(DPIPWE) 

Tasmanian groundwater provinces as 
developed by DPIPWE for ANRA 2001.  

Tas - 
statewide 

 3 Polygon - regions Geology, GMUs, 
Groundwater 
prospectivity 

Perhaps – need to 
consider ideal number 
of groundwater 
classes. Could be used 
as surrogate for 
prospectivity, GMU 
and geology 

 
 

Geology TAS 250K 
(MRT) 

Geology mapped by Mineral Resources 
Tasmania. 

Tas - 
statewide 

 ~ 100 Polygon - small GW prospectivity, 
GW provinces, 
GMUs, fluvial 
mosaics 

No – included in other 
groundwater datasets 
which are considered 
more relevant to 
include in further 
analysis 

 
Fluvial mosaics Tas 
250k (DPIPWE) 

Physiography mapped by DPIPWE staff. Tas - 
statewide 

 92 Polygon - small Geology, 
topography, 
bioregions 

Perhaps – need to 
significantly decrease 
the number of classes. 
Interesting to see how 
amalgamated classes 
compare to 
bioregions. 
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Appendix C Metadata for Connected Water Region 
Input Data Layers  

 

1. Surface Water Regions 
 

2. Hydrogeological Regions 
 

3. Physiographical Regions 
 

 



  1 3 / 1 2 / 1 1  

METADATA  

Surface_ Water_Regio ns  AND Subcatchments_SW_Class i f i cat io n  

 

DATA SET NAMES Surface_Water_Regions and Subcatchments_SW_Classification  

DESCRIPTION A regionalisation based on cluster analysis of hydrometric variables  

(Hine D. and Graham, B. 2003A Regionlisation of Tasmanian 

Catchments Technical Report. WRA 03/02.  Water Resources Division, 

DPIPWE.)  with additional input from Graham, B. (pers. comm., 2011) . 

 

*Please Note - classification of King and Flinders Islands are estimates  

based on little or no empirical information. 

 

Base Layer: 

CFEV_SubCatchments (2008). 

 

Created in May 2011 by Groundwater Section, DPIPWE. 

FILE NAME Surface_Water_Regions.shp & Subcatchments_SW_Classification.shp 

ASDD METADATA LINK  

DATA COVERAGE Statewide. 

DATA SOURCE CFEV_SubCatchments (2008) 

DATUM/PROJECTION GDA 94 UTM Zone 55. 

DATA FORMAT ESRI Shapefile. 

COMPRESSION  

CUSTODIAN NAME Bryce Graham 

CUSTODIAN TELEPHONE (03) 6233 5308 

CUSTODIAN ADDRESS 13 St Johns Avenue NEW TOWN TASMANIA 7008 

CUSTODIAN E-MAIL ADDRESS Bryce.Graham@dpipwe.tas.gov.au 

  

 

FIELDS 

SUBCATCHMENT 

REGIONLISATION 

 

 

 

 

 

 

FIELD NAME FIELD TYPE DESCRIPTION 

SW_CLASS SHORT (INTEGER) Surface Water Class 

SUBCAT_ID SHORT (INTEGER) SUBCATCHMENT ID (FROM 

CFEV, 2008) 

CAT_NAME TEXT CATCHMENT NAME (FROM 

CFEV, 2008) 

   

   

FIELDS 

SURFACE WATER 

REGIONS 

FIELD NAME FIELD TYPE DESCRIPTION 

SW_CLASS SHORT (INTEGER) SURFACE WATER CLASS 

   

 



  1 3 / 1 2 / 1 1  

 



  1 3 / 1 2 / 1 1  

 
 



  1 3 / 1 2 / 1 1  

METADATA  

GMUs_for_ zonat ion_g da94  

 

DATA SET NAME GMUs_for_zonation_gda94 

DESCRIPTION Groundwater management units.  These units were constructed by the 

Groundwater Section of DPIPWE via modification of earlier GMUs and 

groundwater provinces which were created as part of the National Land 

and Water Resources Audit in 2001.   

 

Additional tertiary basins were added to the set through derivation of 

Groundwater prospectivity data (1:250,000 Digital Groundwater 

Prospectivity) and Broadlandforms_tas_gda94. 

 

*Please note:  After compilation of the units and realisation that the 

source layers were not accurately aligned to any widely used datum or 

projection, a manual dragging of the dataset approximately 150m to the 

South East was performed.  This will affect the position of the tertiary 

basins by 150m. 

FILE NAME GMUs_for_zonation_gda94 

ASDD METADATA LINK  

DATA COVERAGE Statewide. 

DATA SOURCE GMUs, provinces, 1:250,000 Digital Groundwater Prospectivity, 

Broadlandforms_tas_gda94. 

DATUM/PROJECTION GDA 94 UTM Zone 55. 

DATA FORMAT ESRI Shapefile. 

COMPRESSION  

CUSTODIAN NAME Miladin Latinovic 

CUSTODIAN TELEPHONE 62332542 

CUSTODIAN ADDRESS 1 Franklin Wharf 

CUSTODIAN E-MAIL ADDRESS Miladin.Latinovic@dpipwe.tas.gov.au  

  

 

FIELDS FIELD NAME FIELD TYPE DESCRIPTION 

GMU TEXT Groundwater Management Unit name 

   

   

   

   

 



  1 3 / 1 2 / 1 1  

 
 



  1 3 / 1 2 / 1 1  

METADATA  

Broadlandfor ms_ tas_g da94  AND Landfor ms_ tas_ detai l ed_g da94  

 

DATA SET NAMES Broadlandforms_tas_gda94 ; Landforms_tas_detailed_gda94 

DESCRIPTION The Landforms_tas_detailed_gda94 dataset is a reclassification of classes 

from the Fluvial_Mosaic_Tas_250k_102008 dataset, reducing 91 mosaic 

classes down to nine landform classes, and fourteen sub classes.  Some 

polygons with the same mosaic classes were separately reclassified to 

different classes, guided by local, expert knowledge.  

 

The Broadlandforms_tas_gda94 dataset is a consolidation or dissolved 

edition of the Landforms_tas_detailed_gda94 dataset into the nine 

Landform classes. 

 

The process was directed by expert opinion (Ian Houshold, pers. comm.) 

and created in the Groundwater Section of DPIPWE. 

 

The Tasmanian Fluvial Mosaics base layer 

(Fluvial_Mosaic_Tas_250k_102008) are the final output of a project run 

by the Earth Science Section of DPIWE which aimed to identify regions 

within which you find rivers with similar geomorphic form. Predictive 

regions were built from input variables including climate, geology, 

topography and geomorphic history, using an environmental domain 

analysis. The early stages of this process are described in Jerie, K., 

Houshold, I., and Peters, D. (2003).  The Fluvial Mosaic dataset was 

derived from this work. 

 

As the mosaics were developed to regionalise the effects of flowing water 

on landform development (including a reference to previous non-fluvial 

processes) they may be regarded as a reasonable regionalisation of 

Tasmanian landforms (as flowing water is the current major geomorphic 

agent, away from the coast). 

 

Jerie, K., Houshold, I., and Peters, D. (2003).  Tasmania’s river 

geomorphology: stream character and regional analysis, Volume 1. 

Department of Primary Industries, Water and Environment. 

FILE NAMES Broadlandforms_tas_gda94.shp ; Landforms_tas_detailed_gda94.shp 

ASDD METADATA LINK  

DATA COVERAGE Statewide. 

DATA SOURCE Fluvial_Mosaic_Tas_250k_102008  

DATUM/PROJECTION GDA 94 UTM Zone 55. 

DATA FORMAT ESRI Shapefile. 

COMPRESSION  

CUSTODIAN NAME Ian Houshold 

CUSTODIAN TELEPHONE 62333868 

CUSTODIAN ADDRESS 1 Franklin Wharf 

CUSTODIAN E-MAIL ADDRESS Ian.Houshold@dpipwe.tas.gov.au  

  



  1 3 / 1 2 / 1 1  

 

FIELDS 

Landforms_tas_detailed_

gda94 

 

 

 

 

 

FIELD NAME FIELD TYPE DESCRIPTION 

MOSAIC_CLA TEXT Mosaic class (as in 

Fluvial_Mosaic_Tas_250k_102008) 

LANDFORM TEXT Landform class (9)   

SUB_LFORM TEXT Landform Sub-class (7 x 2 + 2 = 16).  

A expert driven, subjective further 

division of landforms. The two 

Coastal Plains landform classes and 

two Plateau landform classes do not 

have any extra sub-classes.  They are 

in effect subclasses, but thought to be 

as important as other landforms. 

FLUVCOUNT SHORT (INTEGER) Count of mosaic polygons subsumed 

into that sub-Lform class. 

 

FIELDS 

Broadlandforms_tas_ 

gda94 

 

 

 

 

 

FIELD NAME FIELD TYPE DESCRIPTION 

LANDFORM TEXT Landform class (9)   

FLUVCOUNT SHORT (INTEGER) Count of mosaic polygons subsumed 

into that Landform class. 

 

 



  1 3 / 1 2 / 1 1  

 



  1 3 / 1 2 / 1 1  
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Appendix D Connected Water Regional Summaries 

 



Region Location Surface Water Hydrogeology Physiography

Basins Four basins have been mapped for 

Tasmania and include: Macquarie 

Harbour, Longford, Scottsdale and 

Sorell. 

The Scottsdale basin spans from the Pipers catchment in the west to 

Musselroe in the east.  The Longford basin covers the western part of 

the Macquarie, southern part of the South Esk and northern parts of 

Brumby's Lake and Meander catchments. The Sorell basin is within the 

Pitt Water - Coal catchment, the Macquarie Harbour basin is in the 

western part of the Gordon-Franklin catchment. The Scottsdale, Sorell 

and Longford basin catchments are characterised by a cool, wet climate 

and the absence of a seasonal dry period. The mid east basins also have 

some streams which experience moderate to low precipitation - 

monthly runoff is highest in winter but generally low. Annual runoff 

varies moderately from year to year. The Macquarie Harbour basin 

catchments are typically wet and cold and have low year to year 

variability in runoff.   

The Longford basin contains the Longford Groundwater Management Unit 

(GMU). Sorell contains the Sorell and Llandherne GMUs and Scottsdale the 

Scottsdale and Winnaleah GMUs. The Basins region is dominated by 

Tertiary and Quaternary sediments. These sediments are underlain by 

various units: Scottsdale Basin by felsic volcanics and granite, Longford by 

dolerite, and Sorell by dolerite and quartz sandstone. Basalt is also evident 

in the Longford and Sorell basins. The Basins region has a mix of local and 

intermediate groundwater flow systems, however the Longford basin 

contains Tasmania's only regional flow system.  The porous intergranular 

nature of the sedimentary aquifers leads to variable yield and salinity across 

the state - yields in all basins are comparable (1.56 -2.43 l/s) however 

salinity is lower in the Scottsdale (65-1000 mg/l) than the Sorell and 

Longford basins (535-5800 mg/l).

The Macquarie Harbour basin contains a sequence of well 

developed Quaternary marine and fluvial terraces, impounded 

within steep quartzite ranges to the east, and by an elevated 

bedrock plateau to the west. River types are gentle, sloped, 

unconfined and meandering. The Longford basin contains well 

developed fluvial terrace sequences bounded by talus covered 

escarpment of the Great Western Tiers to the west, and rounded 

hills to the east. Main rivers are generally partly confined 

broadwater sequences. The Scottsdale basin contains well 

developed fluvial and marine terraces flanked by steep to rolling 

hills on granite and Mathinna Beds sediments. Rivers comprise 

generally of partly confined, low gradient reaches. The Sorell basin 

is a complex sequence of sediment fills separated by parallel 

bedrock ridges. Rivers are partly to unconfined, low gradient 

systems.

Karst The karst region has the most complex 

distribution of all regions. It is limited to 

central and western mainland Tasmania 

but occurs from far north west to 

central south of the state. It is found 

primarily within the northwestern 

basalt and western ridges and valleys 

regions. Karst also occurs on the west 

coast of King Island and western 

Flinders Island.

The largest areas of karst in the state occur within the Franklin-Gordon 

catchment,  the south of the Upper Derwent catchment, the west of 

the Lower Derwent catchment and parts of the Huon, Port Davey and 

Wanderer-Giblin catchments. It includes sections of Andrew River, 

upper and lower sections of the Gordon River, sections of the Franklin 

River, flats and wetlands in the World Heritage Area, including Lake 

Gordon and the Giblin River. Greater northwest karst is distributed in 

small sections across the King-Henty, Pieman, Leven, Mersey and 

Meander catchments. This includes sections of the Mersey and Leven 

Rivers, Lake Macintosh, Vale of Belvoir and Mole Creek. Far southern 

areas of karst include sections of the Huon, Picton, New, Catamaran 

Rivers and South Cape Rivulet. The far northwest karst occurs in the 

south of the Welcome, Montagu and Duck catchments and the west of 

the Arthur catchment. Streams on King Island are typically intermittent 

and have predictable winter flow. Those on Flinders Island are typically 

unpredictable and intermittent. Those in the northern areas (central 

and west) have stable winter baseflow and the remainder in the karst 

region have stable baseflow year round. 

Karst sub-regions occur within the Smithton , Flinders Island and Burnie 

GMUs. In  the far north west, dolomite karst occurs under a thin cover of 

sand, gravel and mud alluvial, lacustrine and littoral sediments. In the west 

karst occurs in Ordovician limestone, Neoprotorozoic dolomite and small 

patches of Neoproterozoic magnesite.  In the southwest karst sub-regions 

shallow marine dolomite and limestone dominates.  On the west coast of 

Flinders and King Islands, karst is developed in Quaternary calcarenites. 

Karst also occurs in Tertiary limestone on the east coast of Flinders Island, 

partially overlain by Quaternary dune calcarenite which stretches along the 

east coast. The majority of the region has moderate to high prospectivity. 

Bores in the Smithton Dolomite of the northwest corner can be very high 

yielding. Flow systems through this region are generally local to 

intermediate.

Tasmanian karst systems are generally impounded by other non-

carbonate rock types, however some (eg Smithton) drain freely to 

estuaries or the sea. Karst systems range from coastal, through 

plains and basins to hill-flank and other high relief landscapes. In 

many karst catchments, streams flow into streamsinks at the 

upstream contact with non-carbonate rocks, providing significant 

point recharge sites. At downstream contacts, large springs are 

common. In some catchments large cave systems connect inflow 

and discharge points - some involving flowpaths below non-

carbonate cap-rocks. On King Island, Flinders and Cape Barren 

Islands karst is found in ridges and swales typical of dune 

calcarenite. In the northwest in the Smithton syncline, the karst is of 

low to moderate relief and consists of basins and plains. This karst is 

typically dolomite. Karst systems occur throughout the greater 

northwest  of the state, including Mole Creek where high relief 

karst basins are found. In the southwest of the state, rolling karst 

basins occur with complex karst valleys (i.e. in the Gordon-Franklin 

catchment).These basins give way to high relief karst and dissected 

relict surfaces on carbonate just east of here.  High relief karst and 

complex karst valleys exist in the very south of the state. Most 

significant streams on karst are moderate to low gradient, partly 

confined and laterally unconfined reaches.

Background Inputs



Region Location Surface Water Hydrogeology Physiography

Background Inputs

North West 

Basalt Plateaus 

and Valleys 

One major polygon is mapped for the 

NW Basalt region. Some smaller sub-

regions occur within the karst in the far 

northwest of Tasmania. The region 

occurs from Port Sorell and Deloraine in 

the east to Sandy Cape, West Point and 

Smithton in the west. Other basalt 

areas within the NE highlands and 

elsewhere (e.g. Scottsdale) have similar 

properties to this region but are not 

mapped in detail as they form subsets 

of larger surrounding regions.

The northwest basalt plateaus and valleys region covers most of the 

northern half of the Mersey catchment, the northwest corner of the 

Rubicon catchment, almost all of the Forth-Wilmot and Leven 

catchments, all of the Blythe, Emu and Cam catchments, and all but the 

coastal sands of the Inglis and Black-Detention catchments.  It also 

includes the eastern side of the Duck, parts of the Welcome and 

Montagu, almost all of the Arthur and Nelson Bay catchments and just 

the northern part of the Pieman catchment. The region is interspersed 

in places by the Karst region, particularly in the far northwest, west of 

Smithton. Streams in the northern half of the region have high slope 

and relief, cool temperatures, low radiation, winter dominant rainfall 

and are inherently wet. Streams in the south of the region are similar in 

nature but are even wetter and colder and have a very low year to year 

variability in winter runoff.

The region is dominated by Tertiary basalt in the centre and east, with 

increasing outcrops of siltstone (Cowrie siltstone), mudstone, conglomerate 

towards the west. Schist related geologies including quartz-mica and 

phyllite occur in  a band running northeast-southwest south of the Inglis 

catchment. Quartzite and sandstone occurs in the southwest of the region. 

Granites occur mostly in the Blythe catchment. The region includes the 

Smithton, Burnie, Spreyton, and Wesley Vale groundwater management 

units. Average yield for bores in the north west fractured rock is 1.9-2.75 l/s 

and EC ranges from fresh to brackish (60-3700 mg/l). The aquifers in the 

Tertiary basalt areas are often intensely fractured and vesicular. The 

granites in the Blythe catchment have low prospectivity, whereas the other 

fractured rock types (Ordovician and Cambrian - sandstone, mudstone, 

siltstone, conglomerate, etc) are high. The basalt is the most productive 

though and supports high value agriculture. Flow systems in this region are 

considered intermediate to local with only local systems occurring in the 

folded rocks in the west and the granite in the Blythe.

Western relict surfaces exist in the far west of the region, followed 

inland by a combination of north-western valleys and dissected 

surfaces on Precambrian folded sediments. Northwest rolling hills 

occur near the coast in the west and dissected coastal sediments 

occur across the north of the region. In the centre of the region 

relict basalt surfaces are dissected by deep  valleys and surround 

granite hills and quartzite ridges. These quartzite ridges and scree 

emerge from basalt plateaus the east of the region together with 

valleys and hills. Tertiary basins and coastal sediments occur within 

the Wesley Vale area.

Coastal Sands The Coastal Sands region is 

fragmented, including areas along the 

north coast and the outer areas of 

Flinders Island. Isolated sub-regions 

extend down both the east and west 

coasts of the main island. 

This region includes the coastal areas of the Inglis, Black-Detention, 

Duck and Montagu catchments, including Robbins Island. It includes the 

northwestern half of the Welcome catchment. It includes the coastline 

of the Rubicon catchment including Port Sorell, as well as the coast 

surrounding Port Dalrymple in the Tamar Estuary catchment and then 

the coast east to Musselroe Bay (Pipers, Little Forester, Great Forester-

Brid, Boobyalla-Tomahawk, Ringarooma and Musselroe-Ansons 

catchments). The majority of the Flinders Island catchment is included 

(except Cape Barren). Down the east coast parts of the George, 

Scamander-Douglas, Swan-Apsley, Pitt Water-Coal, Tasman, Derwent 

Estuary-Bruny catchments are included, as is the east coast of Maria 

Island in the Prosser catchment. On the west coast only the Peninsula 

west of Strahan and north of Macquarie Heads is included. This region 

supports many major estuaries. 

The Coastal Sands region occurs within several GMUs including Flinders 

Island, Smithton, Burnie, Wesley Vale, Spreyton, Scottsdale, Tomahawk and 

Llandherne. The majority of geology in this region consists of Quaternary 

coastal sand and gravel in plain deposits or aeolian deposits consisting of 

fine to medium sized grain sand. Groundwater prospectiity in the porous 

intergranular aquifers of this region is generally high, with an average yield 

of 0.61-2.19 l/s and an EC of 57-2550mg/L (EC is higher in the northeast). 

Sand aquifers across the north coast are generally 10-15m thick. Yield will 

depend on the clay content in soils. Flow systems are local to intermediate.

Beach ridges and dunes composed of marine and coastal sands and 

sediments dominate this region's landforms. In the north east, 

coastal dunefields dominate and in the northwest coastal 

sediments associated with remnant erosion surfaces dominate.
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Baseflow is high to moderate for the Scottsdale basin where 

streams are thought to be primarily gaining. Baseflow for the 

Longford basin is moderate in the north and low in the south. 

Streams in the north of the Longford basin appear to be gaining 

as opposed to those in the south which are variably gaining and 

losing. Streams in the Sorell basin are thought to be primarily 

losing, however they may periodically gain in response to 

rainfall events. The majority of streams in the Macquarie 

harbour basin are likely to be gaining.

Generally high to very high bore yields.         

Longford

Socio-economic

- Irrigated agriculture

- Commercial and domestic water supply

Environment

- Groundwater dependent ecosystems (GDEs) (deflation basins,

  wetlands, baseflow rivers, mound spring - Stinking Springs)

- Geoconservation (Broadwater reaches)

- Threatened  species (Riparian Scrub)

Macquarie harbour

Socio-economic

-Tourism

- Aquaculture

Environment

- Geoconservation (peatlands, terrace development,

  neotectonics)

- GDEs (peatlands, baseflow rivers, wetlands, estuaries)

- Threatened fauna habitat (Orange-Bellied Parrot)

- World Heritage Area

Scottsdale

Socio-economic

- Dairy

- Irrigated agriculture

- Commercial and domestic water supply

- Mining

Environment

- Ramsar site (Lower Ringarooma)

- Threatened species (Burrowing Crayfish, Melaleuca ericifolia )

Volumetric impacts of groundwater abstraction on connected 

surface water is moderate and time lags medium. 

Groundwater levels can be affected by surface water 

abstraction if it significantly reduces duration of frequency of 

inundation of recharge areas (particularly overbank floods).         

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  

Longford

- Salinity, water logging

- Over-allocation

- Effects on GDEs (deflation basins, baseflow rivers)

- River bed/bank erosion

- Climate change

Macquarie Harbour

- Water balance (fire management)

- Climate change

Scottsdale

- Over allocation

- Double allocation

- GDE effects (Ringarooma Ramsar site, baseflow reaches, 

Burrowing Crayfish)

- Climate change

Sorell

- Estuarine flows/water quality

- Climate change

There are many irrigation and stock and domestic 

offtakes and dams in the Scottsdale basin, 

predominately in the Scottsdale catchment and on 

the southern boundary of the Boobyalla-Tomahawk 

catchment. Current water use in the Great Forester-

Brid catchment is about 13% of mean annual runoff. 

The use figure over water availability is much lower 

for other catchments in this basin. Irrigation takes 

and storages are prevalent in the northern part of 

the Longford basin. Despite the density being 

greatest in the Meander catchment the use versus 

availability is of most risk in the Macquarie and 

Brumby's Lake catchment (approx 30% of runoff 

used), however a large proportion of the water 

taken and stored in the Brumby Lake catchment is 

used and released as part of the Hydro-scheme. 

There are mainly stock and irrigation dams in the 

Sorell basin with irrigation takes. Water use is 14% 

of runoff over the year and 20% over the summer 

period in the Pitt Water-Coal catchment. There is no 

development in the Macquarie harbour basin. 

Typically, in Tasmanian karst systems streams lose water to the 

groundwater system on entering karst, are varianly 

gaining/losing within the karst area itself and gaining on exit. 

This is particularly obvious in tributaries. For example the 

tributaries of the Duck river are strongly losing when they 

traverse upstream carbonates, resurging in large springs in the 

middle reaches, then more diffuse gains through the streambed 

in the lower reaches. The karst section of the Montagu River is 

thought to be variably gaining and losing, and potentially losing 

in the upper eastern tributaries  The main channel of the Leven 

River (Gunns Plains karst) is thought to be primarily gaining, 

although tributaries lose at the upstream contact with 

surrounding rocks. Streams draining east on King and Flinders 

Island. Many western King Island streams are supplemented by 

strongly flowing karst springs in their lower reaches. The 

Meander River in the Mole Creek catchment may be losing 

water to the groundwater system at the base of the Tiers, 

although it is considered to predominately gain when leaving 

the karst, similar to the Mersey, and main streams in adjacent 

catchments (i.e. Kimberley-Railton). For karst areas where 

baseflow assessments have been completed they indicate that 

baseflow  is moderate to high.  

Socio-economic 

- Bore yields range from moderate to very high (depending on 

interception of conduits and their interconnectivity);

- High value irrigated dairy agriculture;

- Some irrigated cropping

Environment

- Geoconservation (Numerous karst areas);

- Groundwater Dependent Ecosystems e.g. springs (including mound 

springs), baseflow streams, lakes and wetlands, estuaries (e.g. Duck 

Bay) caves/aquifers, terrestrial vegetation (eg Melaleuca swamp 

forests of NW Tasmania)

Volumetric impacts of groundwater abstraction on connected 

surface water is generally high and time lags immediate. 

Impacts of upstream surface water abstraction on 

groundwater can be very high where the surface water flows 

into or through a cave/conduit system.

- Double allocation;

- Over-allocation;

- Drainage;

- Acid sulphate soils;

- Water quality/groundwater pollution;

- Sedimentation of caves/conduits;

- Effects on GDE's

Significant surface water development occurs in the 

Duck and Montagu catchments of the far northwest 

karst sub-region and for the karst sub-regions at 

Mole Creek-Meander, Gunns Plains and  Kimberley 

in the north. Due to the remoteness of most other 

sub-components of this region, the major 

developments have occurred through hydro-

electricity generation, where some significant karst 

systems have beeen flooded by impoundments (e.g. 

Nelson River, Mackintosh) or directly affected by 

dam construction (e.g. Scotts Peak and 

King/Anthony). 

Background Inputs Water Availability versus UseIssue Summaries
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Background Inputs Water Availability versus UseIssue Summaries

Streams in the Duck, Inglis, Cam, Emu, Blythe and Leven are 

inferred or assumed to be connected and gaining. Those in the 

Duck particularly have been found to have significant baseflow 

contributions from groundwater (>50%), however some of 

these streams may be losing in the upper catchment. The upper 

reaches of Big Creek and Dowling's Creeks in the eastern Inglis 

appear to be losing to the groundwater. Similarly the upper 

reaches of the Guide River may lose variably to the 

groundwater under certain conditions. Streams in the Forth-

Wilmot catchment, other than Claytons Rivulet, are thought to 

be gaining. Claytons Rivulet is thought to be a connected losing 

stream. The Don and Dasher Rivers in the Mersey catchment 

are also thought to be gaining, although this becomes variable 

for the Don River in its upper reaches (variably gaining and 

losing). The Panatana and Pardoe Creeks in the Rubicon 

catchment are thought to be gaining. While the Panatana is 

thought to gain throughout its length, Pardoe Creek may gain in 

the upper reaches and Greens Creek in the mid-lower reaches. 

Baseflow indices for the major rivers in this region appear to be 

relatively high,  indicating significant groundwater input to 

streams throughout much of this region. Streams in the 

northern half of the region have stable winter baseflow and 

those in the south of the region have stable all year round 

baseflow. 

Socio-economic 

- Bore yields range from low to high;

- Water supply;

- Irrigation (high-value cropping and dairy agriculture);

- Stock and domestic supplies

Environment

- Groundwater Dependent Ecosystems, including: Springs; Terrestrial 

vegetation; Fauna, including burrowing crayfish; Giant Freshwater 

Crayfish and Australian Grayling in baseflow streams

Impacts of groundwater abstraction on surface water are 

generally moderate and time lags medium to long. 

Groundwater levels are generally insensitive to surface water 

abstraction.

Major issue include:

- Double allocation;

- Over-allocation;

- Acid sulphate soils

This region covers the majority of the northwest of 

Tasmania, prime cropping and dairy country but also 

high rainfall areas, particularly in the west. This 

region includes the Emu catchment which seems to 

be the state's most stressed in terms of use versus 

water availability (runoff).  Up to 42% of the average 

annual runoff is used by consumers and up to 30% 

of the summer period runoff. The next highest use 

catchment in this region is Forth-Wilmot (18% of 

runoff currently used).

Rivers often lose  water to aquifers across coastal plains and 

Quaternary sediments due to their porous nature. At times the 

clay content in Coastal Sands can create a confining or semi-

confining layer which may impede streams losing to the aquifer. 

Aquifers and/or springs will often discharge at lower levels 

along beaches and estuaries, or just offshore. Water 

connectivity in Tasmania's estuaries is poorly understood.

Socio - economic

- This region has generally moderate to high bore yields;

- Some extraction for irrigated pastures in NE Tasmania (from both 

bores and excavated wells);

- Water supply for coastal settlements

Environment

- Geoconservation values (relict surfaces and associated landforms);

- Groundwater Dependent Ecosystems including Estuaries; Springs; 

Wetlands; Terrestrial vegetation;

- Ramsar sites (Eastern Flinders and Cape Barren Islands, Ringarooma 

and Moulting Lagoon);

- High value river reaches (far north west)

Volumetric impacts of groundwater abstraction on connected 

surface water is generally high and time lags short. 

Groundwater levels can be affected by surface water 

abstraction if it significantly reduces duration of frequency of 

inundation of recharge areas (including river beds). 

Major issue include:

- Affects on flows to rivers and estuaries;

- Drainage, acid-sulphate, salinity;

- Salt water intrusion;

- Pollution from drainage/sewage in coastal settlements

The Coastal Sands region occurs at the end of many 

catchments across the state. Of these the 

Ringarooma and Pitt Water-Coal catchments are 

deemed to have the highest water use over water 

availability (19% and 14% of annual average runoff 

extracted respectively), particularly the Pitt Water 

Coal during the summer period (20% summer runoff 

used).
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Part of the Sorell Tertiary Basalt groundwater area is 

with the Sorell basin. This groundwater area is 

considered to have moderate water use risk (17% of 

recharge is currently used). There is a high density of 

bores in the Sorell basin and in the northern and 

southern parts of the Longford basin. There appears 

to be a moderate level of use in the Scottsdale and 

Ringarooma catchments which in part form the 

Scottsdale basin. Current level of groundwater 

development is not thought to pose risk to 

sustainability of the resource at current use, 

however conjunctive supplies are moderately 

stressed. Use in the Scottsdale region  is expected to 

significantly increase in future potentially leading to 

sustainability issues. There is no development in the 

Macquarie Harbour basin.

There are many irrigation dams in the Basins 

region. The majority are in the northern half of 

the Longford basin and southern part of the 

Scottsdale basin. They are equally distributed 

through the Orielton basin. Irrigation offtakes 

follow the same pattern. There are some 

significant water stores and direct users in the 

Scottsdale and Longford basins. 

There are numerous water supply offtakes in the 

Basins region. Most of these occur in the 

Longford catchment (Blackman River for 

Tunbridge, Macquarie and Elizabeth Rivers at 

Perth, South Esk River at Longford, Liffey and 

Meander Rivers at Westbury),  few in the 

Scottsdale basin (Brid and Ringarooma Rivers at 

Scottsdale), and the Macquarie Harbour basin 

(Manuka Creek at Strahan). Most are small in 

volume except for takes in the Longford basin 

form the South Esk, Macquarie and Elizabeth 

Rivers (>100ML).  There are no water supply 

dams located in the basins region although the 

Headquarters Rd TIBD dam is proposed for the 

southern boundary of the Scottsdale basin.

Stock and domestic dams occur 

mostly in the northern half of the 

Longford basin, southern part of the 

Scottsdale basin,  and northern part 

of the Sorell basin. Offtakes follow a 

similar pattern but are much fewer in 

number.

There are no Hydro offtakes in the Basins region, 

however there are five Hydro dams including four 

(Brumby's weir 1, 2, 3 and Poatina Re-regulation 

Pond) in the Longford basin. Augmented flows from 

The Great Lake - Poatina power system provide extra 

water to the Longford basin from external 

catchments. These will be further augmented 

through the Arthurs lake - Midlands Irrigation 

scheme via the Blackman River. Tooms Lake and 

Lake Leake have a high degree of regulation in the 

upper catchments of the Longford basin although 

the actual storages are outside of the basin region 

boundary.  The Brumby's Lake catchment has a high 

use index (over runoff) however it is assumed that 

the majority of the water extracted is cycled through 

the Hydro scheme and released, thus nullifying this 

high use figure. Craigbourne Dam regulates flow to 

the Coal River in the Sorell Basin. Planned dam 

constructions in the Great Forester-Brid catchment 

may also impact surface water flows in the 

Scottsdale basin in future.

Groundwater use within the karst region occurs 

mainly in the far northwest (primarily the Duck  and 

Montagu catchments). The Mella and Togari 

groundwater assessment areas have between 10-

15% of recharge currently used, although this 

decreases to just 4% for the greater Smithton 

Syncline area which covers all of the far northwest 

karst.  Use appears moderate for the Mole Creek - 

Meander karst and small karst areas to the north. 

Some use within karst areas of the major islands 

occurs but appears to be minor (althoughpumping 

shallow groundwater from numerous 'dams' which 

intersect the water table have not been accounted 

for in these estimates). 

There are some small irrigation dams in the 

karst area of far north of King Island. Irrigation 

offtakes and dams are few and moderate to 

small in size for the karst area in the far 

northwest of the state (few 20-100ML from the 

Montagu River and similar for the Duck River). A 

dairy in the karst area within the Arthur 

catchment takes >800ML from the Arthur River. 

A few dams >100ML occur in the Duck 

catchment near Edith Creek. Several offtakes 

occur from the Leven River in the karst area 

near Gunns Plains. A dense area of dams occurs 

in the eastern half of the Mole Creek karst and 

two large irrigation offtakes in the western half 

of this sub-region from Sassafras Creek for 

cropping and Mole Creek for timber mills. 

A very small offtake allocation for water supply is 

taken from Mole Creek (<3ML) and 3.5ML from a 

spring in the Lower Derwent catchment. 

Stock and domestic dams and 

offtakes only occur in the central 

northern karst sub-regions. The 

majority of these are small dams 

which occur in the Mole Creek karst. 

There are none in the far northwest 

karst area.

Many hydro-electric dams are found in the karst 

region, particularly in the southwest of the state. 

Examples include Lakes Gordon, Burbury and 

Mackintosh.

Water Availability versus Use Socio-Economic Values
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Water Availability versus Use Socio-Economic Values

This region covers all or part of several groundwater 

assessment areas. All of the Inglis-Cam, cam-Emu-

Blythe, Sheffield-Barrington, Wesley Vale areas, most 

of the Leven-Forth Wilmot except for a small area of 

karst, half of the Smithton Syncline area including 

some of the Mella and Togari areas. Of these Wesley 

Vale is proposed to have the highest level of stress 

and is estimated to have near 30% of the recharge 

currently used. This use versus recharge index 

decreases to 15% for Mella and 12% for Togari, 

although much of the use in these assessment areas 

occurs in the karst region within the northwest 

basalt region. The Sheffield-Barrington area has 8% 

of it's recharge used and for other assessed areas 

use is deemed to be <5% of recharge.

Irrigation offtakes are quite dense across the 

north of the region, mostly small to moderate in 

size (20-1000ML). There are only a few further 

west than the Duck catchment. The densest 

pockets of offtakes occur in the Duck, Black-

Detention, Inglis, Blythe, Forth-Wilmot, Rubicon 

and Mersey catchments. Irrigation dams follow 

the same pattern as offtakes across the region 

although some stretch down the west coast.

Water supply offtakes occur mostly in the 

northeast of the region, however there are two in 

the northwest, east of Smithton (Lake Mikany and 

Deep Creek). Nearly all of these are >1000ML in 

size. There are no water supply dams in this 

region.

There are a few very small stock and 

domestic offtakes occurring across 

the north and east of the region. 

Galeford Creek Dam (~100ML) (within 

the karst region of the far northwest) 

is the only sizeable dam in the region 

for this use. Numerous stock and 

domestic dams exist across the north 

of the region and are more dense in 

the north east. These are small in size 

except for a 470ML stock dam at 

Trowutta owned by Gunns.

Hydro dams and offtakes are restricted to the Forth-

Wilmot catchment in the east of the region. These 

include the Cethana, Wilmot, Devils Gate and 

Paloona dams. Lemonthyme Lodge take <1000ML 

out of Bull Creek to help power their tourist 

accommodation. The Mersey-Forth and Arthur Inglis-

Cam areas have high degrees of regulation (just 16% 

and 28% of water inflows outflow through the 

system.

The only groundwater assessment area contained 

wholly within this region is the Swansea - Nine Mile 

Beach area. Groundwater use in that area is 

estimated to be 14% of recharge. Other areas have 

only minimal parts within the Coastal Sands region. 

Although there would be some groundwater use 

within the sand areas of these assessment areas, the 

bulk of use is deemed to be outside of this region. 

There are a few mid size dams (100-1000 ML) 

within this region of the Duck and Balck-

Detention catchments. However, the buld of 

the irrigation development within the Inglis 

catchment occurs within the Coastal Sands 

region. There are a few, dispersed large 

(>1000ML) irrigation offtakes and dams along 

the north east coast. There is little to no 

irrigation development on Flinders Island.

The St Helens water supply form the George River 

occurs within this region, as does the Scamander 

water supply offtake from the Scamander River. 

South of this, Bicheno Dam and a water supply 

offtake from the Apsely River rep[resent the only 

other water supply development in this region. 

There are no registered stock and 

domestic takes on Flinders Island and 

relatively few, small ones dotted 

across this region in the north of the 

main island. 

There is no Hydro development in this region.
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Commercial offtakes occur mostly in the 

Scottsdale basin and are associated with: 

mining in the Ringarooma catchment, a winery 

in the Pipers catchment and landscape 

supplies, and other small commercial 

operators. These range in size from < 20ML to 

10000ML. Three commercial takes are 

included in the Longford basin and are 

associated with the Macquarie, Brumby and 

Liffey Rivers. The Brumby Creek offtake for 

aquaculture is the largest in the state at 

125000ML. Just one offtake for poultry 

farming exists in the Sorell basin.  Most 

commercial dams coincide with commercial 

take locations and are small in nature (< 

20ML). 

The Pitt Water - Orielton 

Lagoon Ramsar Site is 

contained within the 

Sorell basin and the very 

southern corner of the 

Lower Ringarooma River  

Floodplain Ramsar site is 

within the Scottsdale 

basin.

There are 15 DIWA 

listed wetlands in 

the Basins region in 

total. These mainly 

occur on the 

Longford basin, 

proximal to 

Tunbridge. 

There are 6 state 

significant wetlands 

in the Basins region. 

Half of these occur 

in the Longford 

basin.

The Macquarie 

Harbour basin is 

within the WHA.

In the south of the Macquarie Harbour basin, VH 

ICV wetlands exist in the Moore's valley area. In 

the Sorell basin, the Pitt Water and lower reaches 

of the Coal and Orielton Rivers are considered VH 

ICV. In the Scottsdale basin VH ICVs are 

associated with the Great Musselroe River, 

Boobyalla River and various river reaches 

throughout the region. In the Longford basin VH 

ICVs occur in disjointed patches, predominately in 

the southern part and include wetlands near 

Toiberry, Nile River at Nile, wetlands west of Ross 

and a reach of the Elizabeth River, east of 

Campbell Town.

The majority of threatened vegetation communities associated 

with water resources in the basin region occur in the Longford 

and Scottsdale basins. Riparian scrub is associated with the 

Great Musselroe, Isis, South Esk, Elizabeth and Meander Rivers 

as well as Glen Morriston Rivulet. Melaleuca ericifolia  swamp 

forest is associated with lagoons and flats on the Ringarooma 

River, Bellingham, and Pipers estuary. Scattered wetlands 

occur predominately throughout the Longford basin at 

Cleveland, west of Longford and west of Ross. Peatlands occur 

in the north east high country.

There are a couple of very small commercial 

offtakes in the southern karst areas proximal 

to Lake Gordon. The same is for the small 

karst sub-regions in the Mole Creek area. 

There are also two small commercial dams in 

the karst area north of Mole Creek (Dulverton 

Waste Management).

There are no Ramsar 

sites in this region.

There are four 

wetlands of national 

significance in the 

karst region of King 

Island including Lake 

Flannigan, 

Pearshape Lagoons 

and Bungaree 

Lagoon. Lake 

Chisholm is a DIWA 

site within the far 

northwest karst 

syncline and Lake 

Lea is within karst on 

the boundary of the 

Leven and Forth-

Wilmot catchments.

There are five 

significant state 

wetlands within this 

region of King 

Island.

Almost all of the 

karst within the 

southern half of 

the state is 

within the WHA.

Sections of the Pass and Ettrick Rivers on King 

Island have been mapped as having very high ICVs 

as has Lake Flannigan in the north of this island. A 

section of Fergusons Creek and patches of karst 

in the southern karst area on Flinders Island have 

very high ICVs. Karst areas on Long Island are also 

included. A section of Plains Creek in the Duck 

catchment and various areas of karst in the 

Welcome catchment, as well as the Harcus River 

have been mapped. Mole Creek and Lake 

Macintosh karst are considered very high ICVs. 

The majority of the karst areas in the south of the 

state are mapped as very high ICVs and Lake 

Gordon is mapped as a very high ICV water body. 

Wetlands in the karst area of the Giblin River and 

the area just north of this are considered very 

high value and are those wetlands in karst south 

of Lake Gordon. Sections of the Giblin River and 

Hot Springs Creek have also been mapped. 

Threatened wetland communities are scattered throughout 

the karst region of King Island, with the most significant area 

occurring in the north. There is limited remnant vegetation in 

the karst areas of Flinders Island, however patches of 

Melaleuca ericifolia swamp forest occur within the karst area 

closest to Whitemark. There are also patches of this vegetation 

community in the most northern karst area in the Welcome 

catchment. Wetlands exist in the karst area just south of here 

in the Montagu catchment. A small patch of riparian scrub is 

present along a section of the Leven River south of Heka and 

there is a dense patch of wetlands within the karst area on the 

boundary of the Leven, Forth-Wilmot and Pieman catchments. 

Highlands Grassy Sedgeland has also been mapped for this 

site. The threatened alkaline pans exist within the main 

southern karst sub-region, northwest of Lake Gordon, in the 

centre of the Gordon-Franklin catchment as well as karst areas 

south and west of here in the Port Davey and Wanderer-Giblin 

catchments. Minor wetland areas occur in the karst east of 

Lake Gordon.    

Environmental ValuesSocio-Economic Values
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Commercial offtakes occur mostly in the Emu 

catchment and are substantial in size 

(>1000ML). There are also a few in the 

northwest of the Blythe catchment, one in the 

south of the region in the Pieman catchment 

and a few small offtakes in the south of the 

Forth-Wilmot catchment. The majority of 

these sizeable commercial takes support 

forestry mills. There are a few small 

commercial dams scattered across the centre 

of the region, although there are only two 

large dams (>1000ML), one in the south of the 

Emu catchment and another just south of that 

in the Arthur catchment. Both of these dams 

are for forestry use.

There are no Ramsar 

sites in this region.

There is just one 

DIWA site in the 

region: Hatfield 

sphagnum near the 

Hatfield River in the 

Pieman catchment.

There are no state 

significant wetlands 

in this region.

A small 

component of 

the region in the 

south of the  

Forth-Wilmot 

catchment, 

exists within the 

WHA.

Very high IVCs are few and far between in this 

region. The largest area of very high ICVs includes 

a number of wetlands around and south of Lake 

Lea. There are segments of streams, mostly in the 

east (Mersey and Rubicon catchments) and west 

(Nelson Bay, Welcome, Duck catchments) that are 

mapped as very high. Very few wetlands and river 

segments are mapped outside of these areas.

There is little threatened riparian vegetation remaining in the 

region. More dense areas occur in the south of the region, 

south of Lake Lea (Highland Grassy Sedgeland) and wetlands 

near the upper reaches of the Hatfield River. Riparian Scrub is 

associated with reaches of the Mersey (south of Dunloran), the 

Blythe River and Laurel Creek, the Arthur River and  

headwaters of the Detention River. Melaleuca ericifolia Swap 

Forest occurs in isolated patches in the far west of the region 

near Marrawah. Isolated patches of Melaleuca, Riparian Scrub 

and wetlands occur within the Wesley Vale area.

There are few, small commercial offtakesw 

and dams in the north west, There are two 

nsubstantial (one> 1000ML, one < 1000ML) 

offtakes just out of Bridport. There are some 

large dams associated with mining at Bell Bay 

in this region also.

The Sands near Swansea 

border the Moulting 

Lagoon Ramsar Site. The 

Floodplain Lower 

Ringarooma River site is 

within this region in the 

north east near 

Boobyalla. Logan Lagoon 

in south east Flinders 

Island is the thrid Ramsar 

site associated with this 

region.

Several DIWA listed 

wetlands occur in 

the Sands of Flinders 

Island. Many also 

occur in this region 

in the north east of 

the state. Jocks 

Lagoon, Douglas 

River, Freshwater 

Lagoon and other 

DIWA wetlands 

occur in Sands down 

the east coast.

Many state 

significant wetlands 

occur in the Sands 

of Flinders Island, 

north east coast 

and east coast of 

Tamsania.

None of this 

region occurs 

within the WHA. 

Several VH ICV estuaries occur within or adjacent 

the Coastal Sands region and include: Macquarie 

Harbour, the waterway between Walker and 

Robbins Islands, Tamar River, Piper River, Brid 

River, Boobyalla Inlet, Little and Great Musselroe 

bays, Ansons Bay, North East Inlet and THirsty 

Lagoon on FLinders Island, Goerges Bay, Diana's 

Basin, Scamander River, Moulting Lagoon, Pitt 

Water and the Derwent River. VH ICV Saltmarshes 

are only associuted with sands near Coles Bay. VH 

ICV Rivers occur on Flinders Island (Arthurs Ck), 

the Welcome River, and the north eastern 

waterways of the Duck catchment. In the north 

east, waterways near Bellingham and Marsh 

Creek have VH ICVs. The Lagoon complex on the 

east coast of FLinders Island contains the only VH 

ICV waterbodies in this region. These and many 

other are also listed in the VH ICV Wetlands layer. 

Lower Ringarooma River Floodplain and Swan Bay 

Plain are also included.

Wetland vegetation on Robbins Island and Melaleuca ericifolia 

Swamp Forest along the north west coastline and Hummoch 

Island are the dominant threatened vegetation communities in 

the Sands region of north west Tasmania. Remnant patches of 

these two vegetation communities also occur along the north 

and north east coast in this region. Some areas of Riparian 

Scrub also exist in the north east. The largest area of remnant 

threatened vegetation occurs on the floodplain of the lower 

Ringarooma River. Four of the five threatened wetlands 

communities occur on the east coast of FLinders Island in 

significant proportions. Melaleuca ericifolia Swamp Forest is 

also associated with these wetland complexes. Ripartian Scrub 

occurs on the tributaries leading to Ansons Bay. More 

wetlands and Melaleuca Forest occur down the east coast 

within this region.
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Threatened species are mostly associated with the South Esk, 

Macquarie and Great Forester Rivers, although they are 

dispersed throughout all basins. Several threatened flora 

species have been recorded for St Pauls River including the 

nationally endangered Tasmanian Bertya (this species is also 

associated with the Macquarie River and dams as is Clasp leaf 

Heath), South Esk Pine, Seepage Heath and Small-leaf Dusty 

miller. There are two records for Australian Grayling. 

Beddomeia snail species are found in the St Paul River and Fern 

Creek and Giant Freshwater Crayfish, Mt Arthur Burrowing 

Crayfish and Scottsdale Burrowing Crayfish are found in the 

Scottsdale basin. The lagoons though the Longford basin 

support threatened flora including the nationally listed 

Midlands Buttercup. Eastern Little Galaxia are found in Icena 

Creek.  Midlands Wattle is found along streams in the Longford 

basin and Green and Gold Frogs are found primarily in the north 

of the Longford basin and the Sorell basin. The critically 

threatened Swan Galaxias occurs in the Isis, Macquarie Rivers 

and Dairy Creek. 

Stinking spring, south of 

Bracknell is the only GDE 

mapped in the basins region.

Ecosystems in the north of the Orielton 

basins are already slightly modified 

under historic climate together with 

very northern and southern Longford 

basin and southern Scottsdale basin. 

Under future climate (Cmid) almost all 

of the western half of the Longford 

basin, the entire Hamilton basin, 

Orielton basin and southern half of the 

Scottsdale basin will be slightly 

modified, leading to moderately 

modified in the very south of the 

Scottsdale and Longford basins. Under 

Dmid more of the Scottsdale, Orielton 

and Longford basins becomes slightly 

modified.

Dam density is moderate in the 

Scottsdale catchment and the far 

northwest corners of the Longford and 

Sorell basins. It is considered low in 

other areas although dam 

development is evident across all 

basins except the Macquarie Harbour.

There are many small dams (<20ML) in 

the Scottsdale catchment, the Sorell 

basin and the north of the Longford 

basin. Several dams holding over 

1000ML occur in the southern half of 

the Longford basin. Numerous mid sized 

dams (20-1000ml) exist in the central 

Longford basin. Dam volume density is 

low in all basins.

The density of offtakes is considered 

high in the Scottsdale basin, 

particularly the Scottsdale catchment 

(2nd highest in the state). Moderate 

density offtakes also occur in the far 

northwest corner of the Longford 

basin.

Records for threatened cave fauna are prevalent in the karst 

region and include state listed species such as cave beetles (5 

species), cave harvestmen, cave cricket and cave 

pseudoscorpion. Threatened vegetation has been recorded 

from karst areas of the Giblin River. Numerous records of the 

state listed Alpine candles exist for the Vale of Belvoir and Lake 

Lea. The nationally endangered Scrambling ground fern occurs 

in the northwest karst area near Redpa, Montagu, Edith Creek 

and Irishtown. Two threatened frog species occur with low 

number of records the Striped marsh frog and Green and gold 

frog. There are seven species of the hydrobiid snails within the 

karst region and the critically threatened Riverbed winter cress 

is associated with the Mersey catchment. Three species of 

threatened fish species recorded within the region include 

Australian Grayling, Eastern Dwarf Galaxias and Swamp 

Galaxias. The Central North Burrowing Crayfish occurs in karst 

areas of the central north of the state and the Giant Freshwater 

Crayfish is found in Gunns Plains, the Duck River catchment and 

the Arthurs River catchment.

Four springs occur in the karst 

of King Island, those in the 

south are tufa-depositing. 

There is a spring mapped in 

the Arthur catchment karst 

also. Most mapped GDEs 

occur in and around Mole 

Creek karst. These include 

various caves, the Leven 

canyon, and springs. Angel 

and Shower Cliffs in the 

Franklin River karst have been 

mapped, as have springs and 

subsurface streams east of 

Lake Gordon. Various spring 

types have also been mapped 

for the Hastings karst.

None of the ecosystems within this 

region are considered modified under 

current climate (although large tracts 

of western Tasmania were not 

assessed). Under Cmid climate 

projections, ecosystems in the central 

and northern karst areas of King Island 

may become slightly modified. 

Dam density ranges from low to high 

of all northern karst areas including 

the northwest. It is highest for karst 

areas north of Mole Creek. Dam 

density is negligible for all other karst 

areas. 

Dam capacity density is moderate in the 

eastern part of Mole Creek karst and 

low through the remainder of this sub-

region. It is also low for the karst area 

north of this. Some karst areas in the 

central west of the state have very high 

dam capacity density due to the Hydro 

dams present in these areas (i.e. Lake 

Macintosh, Lake Bur bury, Lake Pedder). 

The density of surface water offtakes 

is low in the northwest karst and 

Mole Creek karst. It is moderate in 

the karst areas north of Mole Creek 

(>0.5/km2).

Water Affecting ActivitiesEnvironmental Values
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Threatened species records are distributed evenly across the 

more accessible northern catchments of the region. Two 

nationally critically endangered flora species occur in this 

region, the Riverbed Winter cress (Hellyer River)  and Pretty 

Leek-orchid (far northwest). The nationally threatened Giant 

Freshwater Crayfish has been recorded over 750 times in the 

region and is distributed in river systems across the northern 

part of the region from west to east and is concentrated in the 

Inglis and Flowerdale catchments. Two other nationally listed 

crayfish species occur in the region: central north and Burnie 

burrowing crayfish. The central north species occurs entirely 

within the Mersey and Rubicon catchments, whereas the Burnie 

species is located between Penguin, Sisters Beach and 

Tewkesbury. Australian Grayling has been recorded from rivers 

in the north east of the region and include the Mersey, Forth 

and Levin estuaries. A few records for the Green and Golf Frog 

exist for the east of the region. State listed species unique to 

the region include the Forth River Peppermint, numerous 

species of Hydrobiid snails, and the Lime Fern from Copper 

Creek and the Arthur River. The Small Rasp fern appears to only 

have been recorded from the Leven River, and the Yellow Onion-

orchid from the Arthur-Pieman Reserve. 

A subsurface stream in the 

Blythe catchment has been 

recorded and a few springs in 

the Arthur catchment on the 

Keith and Lyons Rivers. Two 

springs near Smithton and 

several tufa depositing springs 

near Dogs Head Hill in the 

Mersey catchment have been 

recorded also. 

Given historic climate (scenario A) parts 

of the Rubicon, Leven, Blythe, Emu and 

Duck catchments are already 

considered slightly modified. The very 

southern end of the Emu catchment is 

the most affected (moderately 

modified). Under Cmid these affected 

areas increase in size. Under this 

scenario the eastern half of the Duck 

and more of the southern Emu 

catchments become moderately 

modified. Under Dmid most of the 

northeast of the region becomes 

slightly modified and the west Rubicon 

moderately modified.

Dam density is considered very high in 

the northern parts of the Leven and 

Forth-Wilmot catchments and high 

across the north of adjacent 

catchments from the Mersey to mid 

Inglis. Dam density is moderate across 

the entire north of the region.

Dam volume densities range from 

moderate to very high for the east of 

the region, in the Forth-Wilmot and 

Mersey catchments. Density is low 

throughout the rest of the region. There 

are a few significant capacity dams in 

the south east of the region in the Forth 

Wilmot and east Arthur catchments.

Offtake density is very high for the 

north of the Forth-Wilmot and 

Mersey catchments. It is regarded as 

high for north of catchments from 

the eastern Inglis to the Mersey. 

Offtake density is moderate across 

the entire northern half of the 

region.

The majority of threatened species records for the Coastal 

Sands region occur across the north of the region and sections 

of the east coast. The nationally vulnerable Green and Golden 

Frog and Eastern Dwarf Galaxias has been found in this region 

on Flinders Island along with the state listed Eastern Curlew and 

Prickly Arrowgrass. Giant Freshwater Crayfish, Burrowing 

Crayfish (Burnie), Eastern Dwarf Galaxias, Australia Grayling, 

Little Tern and the Orange-Bellied Parrot have been recorded in 

Sands in the north west. Giant Freshwater Crayfish, Little Tern, 

Eastern Curlew, Striped Marswh Frog, Central North Burrowing 

Crayfish, Eastern Dwarf Galaxias, Green and Golden Frog, 

Australian Grayling and a couple of critically endangered leek-

orchids occur in the north and north east of the state in this 

region. The Australian Grayling, Green and Golden Frog and 

several threatened flora species such as Davies Waxflower, 

Golden Spray, Apsley Heath, South Esk Pine and Tasmanian 

Bertya occur along the east coast of this region. Orange-Bellied 

Parrtos also occur in the Sands region near Macquarie Harbour 

on the west coast.

A tufa-depositing spring has 

been recorded in this region 

on Maria Island. 

Approximately 6 other records 

exist for various spring types 

in the north west part of the 

Sands region.

Stream ecosystems within the Coastal 

Sands region do not appear to be 

largely modified under the current 

climate and level of development. 

There are a few very localised areas of 

slightly modified systems but just one 

small area of moderately modified 

systems in the far northeast in the 

northwest tip of the Musselroe-Ansons 

catchment. There is no change in this 

region under Cmid, however under 

Dmid more of the northeast, and mid 

north systems become slightly 

modified. 

Dam density is moderate for this 

region in the mid north and the 

eastern parts of the northwest sands. 

Dam density elsewhere in the Coastal 

Sands region is low to negligible. 

Dam volume density is moderate in the 

mid north, particularly in the north of 

the Pipers River catchment. The sands 

mapped for the Duck catchment are also 

considered to have low dam volume 

density (<100ML/km2).

Surface water offtake density is 

moderate for the mid north and the 

eastern parts of the northwest coast. 

Parts of the northern Duck 

catchment in sands also have low to 

moderate offtake development.
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There is a dense mass of small 

offtakes in the Scottsdale catchment 

and the southern boundary of the 

Boobyalla-Tomahawk catchment 

(Scottsdale basin). Small offtakes are 

more equally dispersed across the 

northern sections of the Longford 

and Sorell basins. Numerous 100-

1000ML offtakes are spread across 

the Scottsdale and Longford basins. 

Offtakes >1000ML are common in 

the southern Longford basin. Offtake 

volume density is considered high in 

the Brumby's Lake catchment of the 

Longford basin. Density is mostly 

moderate in the southern Hamilton 

basin and southern Scottsdale basin.

Bore density is considered 

low throughout the basin 

region except for the 

southern Orielton basin 

where bore density is 

considered moderate.

High yield groundwater bores 

occur in the south and west of 

the Scottsdale basin and the 

north and mid Longford basin. 

Stock and domestic 

groundwater use likely occurs 

in dense areas in the southern 

and northern Longford basins, 

southern Scottsdale basin and 

throughout the Sorell basin. 

Potential groundwater use 

volumes are high in the far 

northwest corner of the 

Longford basin and moderate 

for the north of this basin (the 

Meander catchment).

There are significant drainage 

works in the northern half of 

the Longford basin (Brumby's 

Lake catchment) and the 

eastern part of the Scottsdale 

basin (Musselroe-Anson's 

catchment). Drainage exists 

throughout all basins except 

the Macquarie Harbour basin. 

There is a moderate offtake volume 

density (>100ML/km2) for the 

eastern section of Mole Creek karst 

and the very eastern border of karst 

east of Lake Gordon. Offtake volume 

density is low to negligible for all 

other karst sub-regions. 

Similar to bore yield density, 

the number of bores is 

moderate to low in the 

northwest karst and similar 

to karst east of there 

proximal to Mole Creek.

Low to high potential bore 

yields occur in the very 

northern part of the 

northwest karst near 

Smithton. Low to moderate 

bore yields exist at Mole 

Creek and the karst area to 

the north of here. 

The majority of drainage in 

the karst region occurs on 

Flinders Island. The central 

karst area on the island is 

densely drained. Minor 

drainage occurs in karst areas 

n the north, northwest and 

very south of the state.

Water Affecting Activities



Region

North West 

Basalt Plateaus 

and Valleys 

Coastal Sands

Offtake Volumes Number of Bores Bore Yields Drainage

Water Affecting Activities

Moderate volume offtake density 

occurs in the north of the Cam, Emu 

and Blythe catchments. There are 

several large (>1000ML) dams in the 

south of the Emu catchment and 

one very large (>25000ML) dam in 

the north of this catchment. Small to 

medium sized dams occur across the 

north of the region and several 

medium sized dams occur in the far 

northwest.

The density of groundwater 

bores is greatest for the 

northwest Basalt region. 

Bore density is high in the 

north of the Emu catchment 

and north east of the Mersey 

catchment. It is moderate in 

the Duck catchment and 

across the north of the 

catchments from the Inglis in 

the west to the Rubicon in 

the east.

Very high groundwater yield 

potential use occurs in the 

Duck, west Rubicon and north 

Mersey catchments. High 

density groundwater yields 

are also found in the north of 

the Emu catchment. 

Moderate yield densities 

occur across the north east of 

this region.

Drainage in the northwest 

basalt region occurs in the far 

northwest near Arthur River 

and Marrawah and Smithton. 

Significant drainage also 

occurs in the Wesley Vale 

area. Much smaller areas of 

drainage exist in the Sheffield 

area. Minor areas of acid 

drainage occur in the south of 

the region in the headwaters 

of the Pieman River, south of 

Guildford and near Moina in 

the Forth-Wilmot catchment.

Coastal Sands in the Duck and Inglis 

catchments have moderate offtake 

volume densities as do the sands in 

the eastern Pipers, Great Forester-

Brid and Little Forester catchments. 

The small areas of sands along the 

lower Derwent River have high 

offtake volume densities and the 

Swansea-Nine Mile Beach sands 

have moderate surface water 

volume offtakes.

The Swansea-Nine Mile 

Beach sands have moderate 

to low bore density. Sands in 

the Duck and eastern Inglis 

catchments also have 

moderate bore 

development. Bore density is 

low for all other areas of 

sand.

Coastal Sands around North 

West Bay have moderate bore 

yield density. Sands in the mid 

north and Duck catchments 

have high to very high bore 

yield densities. Sands in the 

adjoining Montagu catchment 

have low to moderate bore 

yield densities.

Quite a lot of drainage exists 

throughout this region in the 

north west and north east of 

Tasmania and is associated 

with flat terrain in agricultural 

areas. 
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East Coast Rolling Hills The East Coast Rolling Hills region occurs along the east 

coast of Tasmania from Bicheno to Primrose Sands and 

includes the majority of the Tasman Peninsula, Maria 

Island and the Freycinet Peninsula. The region is split in 

two in its northern reaches by the South East Plateaus 

and Escarpments region which runs from north of this 

region to Orford.

This region includes almost all of the Tasman, Prosser, Little Swanport and Swan-

Apsley catchments, as well as the eastern part of the Macquarie catchment.  

Streams are typically characterised by a cool, wet climate and the absence of a 

seasonal dry period, however from Cranbrook to Triabunna, streams tend to 

experience moderate to low precipitation and low runoff (monthly runoff 

magnitude is highest in winter). Annual runoff in  these streams can vary 

considerably from year to year. Streams in the southeast of the Tasman Peninsula 

have higher slope and relief and experience cool temperatures, low radiation and 

winter dominant rainfall patterns.

There are no GMUs mapped within the East Coast Rolling Hills unit. 

Geology on the Freycinet Peninsula consists of undifferentiated alkali-

feldspar granite and adamellite. The bulk of the region is underlain 

by Dolerite with locally developed granophyre. At Dunalley, between 

Triabunna and Little Swanport and in the northwest of the Tasman 

Peninsula, undifferentiated Triassic fluviolacustrine sequences of 

sandstone, siltstone and mudstone exist. Small areas of alluvial 

sediments exist throughout the region as does quartz-sandstone. 

Prospectivity is typical low in the granites of Freycinet, and moderate 

throughout the region in Dolerite (average yield 1.24 L/s and varying 

salinity 70-11200 mg/L). Prospoectivity is deemed to be greatest in 

the Permian and Triassic sandstone, mudstone and siltstone 

sequences.  Flow systems are typically local in the Granite and 

Dolerite and intermediate to local in the low-relief, sedimentary 

rocks.

Along the east coast from Little 

Swanport to Great Oyster Bay eastern 

dolerite rolling hills dominate the 

landscape, together with central east 

alluvial basins north of Swansea. Steep 

and dry eastern granite hills and 

escarpments occur on the Freycinet 

Peninsula and east coast of Shouten 

Island. Eastern dolerite hills occur on 

the west coast of Maria Island whilst 

south eastern coastal slopes dominate 

the Tasman Peninsula. Dolerite rolling 

hills occur north of the Tasman, on the 

main island. Coastal and inland slopes, 

occur north of here throughout the 

main sub-region, with basalt flats and 

granite hills occurring in the very north.

Huon and Bruny Rolling 

Hills

The Huon and Bruny Rolling Hills region takes in both 

sides of the Huon River south of Huonville and extends 

southward to South Cape Bay. The region also includes 

Bruny Island and the Tinderbox Peninsula. 

This region includes the Bruny Island and Tinderbox Peninsula areas of the 

Derwent Estuary - Bruny catchment and most of the eastern half of the Huon 

catchment. Most streams in this region have stable winter baseflow, although 

some in the North of Bruny Island can be intermittent and unpredictable. 

There are no GMUs mapped within this region. The region 

predominately consists of Dolerite with areas of quartz sandstone, 

undifferentiated Triassic fluviolustrine sequences (sandstone, 

siltstone and mudstone) and upper glaciomarine sequences (pebbly 

mudstone, sandstone and limestone). Prospectivity is moderate in 

the Dolerite and high in the Triassic and Permian alluvial sequences. 

Salinity ranges from <500 - 1000 mg/L near the Huon River. Flow 

systems are typically local in the Dolerite and intermediate to local in 

the low-relief, sedimentary rocks.

The Tinderbox Peninsula and northern 

Bruny Island are comprised of rolling 

hills and coastal sands. Southern Bruny 

Island is predominately made up of 

steeply dissected escarpments, will 

rolling hills and coastal sands on the 

western side. The Huon rolling hills 

consist of coastal slopes, with rolling 

hills and coastal sands in the south.

Mid North Rolling Hills The Mid North Rolling Hills exists between the North 

West Basalt and North East Highlands regions and north 

of the Longford basin. It hugs the lower reaches of the 

Tamar River and gives way to the Coastal Sands region 

in the north. 

The Mid North Rolling Hills region includes most of the Tamar Estuary and 

Rubicon catchments. It includes parts of the Mersey, Meander, Brumby's Lake 

South Esk, North Esk and Pipers catchments. Streams are characterised by a cool, 

wet climate and the absence of a seasonal dry period. Flows can be unpredictable 

but rarely intermittent.

A small component of the Burnie and Longford GMUs are present 

within this region. The region is dominated by Dolerite with alluvial 

gravel, sand, silt and clay sequences in the Tamar valley. 

Unmetamorphosed quartzwacke turbidite sequences occur in the 

north, to the western side of the Tamar estuary. Flow systems are 

typically local in the Dolerite, local in the high-relief fractured rocks 

and intermediate to local in the Tertiary basalt in the far west of the 

region. Groundwater prospectivity is moderate in the Jurassic 

Dolerite with an average yield of 0.73L/s. Salinity ranges from 85-

1470mg/L. Yields are higher in the tertiary sediments of the Tamar 

area (average 1.96L/s) although can be more saline (up to 

2160mg/L). The highest yielding aquifers occur in the north-west of 

the region and include the Ordovician sequences as well as the 

Triassic and Permian sedimentary rocks.  

The Mid North Rolling Hills region 

comprises mostly of Tamar slopes to 

the east of the Tamar Estuary, tertiary 

basins and coastal sediments in the 

vicinity of the Tamar River and slopes, 

alluvial basins and volcano-sedimentary 

hills west of the Tamar River. In the far 

west of the region, dolerite and 

Parmeener hills occur together with 

rolling basalt hills, alluvial basins and 

northern valleys.

Background Inputs
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Background Inputs

North East Highlands The North East Highlands region covers most of the 

northeast of the state and is bordered by the Scottsdale 

basin and Coastal Sands in the north. It covers from 

Lilydale in the north to Storys Creek in the south and St 

Marys in the east. Cape Barron Island and the 

southwest of Flinders Island are also included in this 

region. 

This region covers part of the Furneaux (Flinders Island) catchment, as well as the 

Musselroe-Ansons, lower Ringarooma, southern boundary of the great Forester-

Brid, lower Piers and Little Forester, the western North Esk, northern South Esk 

and Scamander-Douglas, and George catchments. The majority of streams in this 

region are in areas of high slope and relief, with cool temperatures, low radiation 

and winter dominant rainfall. Some streams may receive contributions form snow 

melt. Streams along the east coast boundary of this region are also characterised 

by a cool, wet climate and absence of a seasonal dry period, however they 

typically have lower relief and warmer temperatures. Some also have lower 

perenniality than those inland counterparts.

This region includes the St Marys, Legerwood and Ringarooma 

groundwater management units and part of the Flinders Island unit. 

Cape Barren and Flinders Island sub-regions are dominated by the 

following geology: undifferentiated alkali-feldspar granite, 

undifferentiated Quaternary sediments, and adamellite. In the north 

east of Tasmania, Micaceous quartzwacke turbidite sequences 

(Mathinna group) dominate with smaller areas of granodiorite, 

adamellite/granite and alkali-feldspar granite. Small areas of basalt 

occur in the north of this sub-region and areas of talus and Dolerite 

occur in the south. Alluvial sequences line the river systems. Flow 

systems are typically local in high-relief granitic or folded, fractured 

Proterozoic/Palaeozoic rocks. Prospectivity is low to moderate in the 

fractured rock of this region (average yield 0.61L/s, salinity 240-

1950mg/L). These granitic rocks are sparsely jointed which gives 

them lower propectivity than other rock types.  

The coastal component of this region 

consists of steep, dry granite hills and 

escarpments. Inland from here, low to 

steep slope granite hills occur in the 

north and steep Mathinna hills and 

ridges in the south. The Mathinna hills 

and escarpments also occur in the far 

north west of the region. The southern 

part of the region is dominated by 

dolerite plateaus and scree as well as 

an alluvial basin.

West Coast Plateaus The West Coast Plateaus region borders the North West 

Basalt region in the north, the coastline in the west and 

the Western Ridges and Valleys region in the east. The 

Macquarie Harbour basin lies within this region. It runs 

along the west coast from Sandy Cape to Low Rocky 

Point. In the centre of the region it extends east inland 

to include an areas north of Lake Burbury. The region 

also includes the majority of King Island.

This region includes the majority of the Wanderer-Giblin and King-Henty 

catchments, as well as the western part of the Pieman and southern part of the 

Nelson Bay catchments. Streams in the north of this region are similar to those in 

the north east highlands. They have high relief, with cool temperatures, low 

radiation and winter dominant rainfall. Streams in the rest of this region are 

similar to this but have even wetter and colder climate and have the lowest year 

to year variability in runoff of all stream types in Australia. Grasses and non-tree 

vegetation types may also cover large extents of these catchments. The King 

Island catchment supports streams characterised by hot summers, mild winters, 

and a strong seasonal winter rainfall/runoff pattern. Runoff is variable from year 

to year and relief is low.

No GMUs are found in this region. The geology of the region is 

dominated by marine volcanosedimentary sequences, quartz-

feldspar, quartzwacke turbidite and quartzite sequences in the 

south, and siltstone, shale, sandstone, quartzwacke turbidite, granite 

and metamorphic schist in the north. King Island is dominated by 

Rocky Cape Group rocks, Quaternary sediments and pelitic 

sequences. Flow systems are typically local in the high-relief folded 

and fractured rocks and intermediate in the low-relief rocks. Local 

systems also occur in the Quaternary sedimentary rocks and high-

relief granitic rocks along the coast in the north of the region. 

Groundwater prospectivity is largely moderate to high in fractured 

rock although information on salinity and yields is non existent for 

this region.

The northern sub-region of the West 

Coast Plateaus is dominated by 

western relict surfaces as well as 

quartzite ridges, hills and valleys. 

Coastal sediments and terraces occur 

along the northern coast. Areas of 

steep granite are common inland from 

the coast and the eastern half of this 

area consists of dissected surfaces. A 

glacially dissected quartzite plateau 

occurs in the far east of this sub-region. 

In the southern sub-region coastal 

sediments and terraces occur along the 

coast and dissected and relict surfaces 

occur inland.

Central Plateaus The Central Plateaus region resides in the centre of the 

state bounded in the east by the Longford basin, Mole 

Creek karst in the north, Western Ridges and Valleys in 

the west and Southern Midlands in the south. It 

includes the major highland lakes: Lakes Sorell and 

Crescent, Arthurs Lake, Great Lake, Lake King William 

and part of the Walls of Jerusalem National Park.

The Central Plateaus region includes the northern parts of the Upper Derwent, 

Clyde and Ouse catchments, the Great Lake catchment, and the southern parts of 

the Meander and Brumby's Lake catchments.  This region covers three groups of 

stream types which range from high relief, incredibly wet, low variability runoff 

streams in the west through to lower relief and reduced perenniality streams in 

the east. Despite this all streams in this region do not tend to endure a seasonal 

dry period.

No GMUs are found in this region. This region is dominated by 

Dolerite with patches of Basalt occurring proximal to the lakes, mid 

region. Pleistocene glacial deposits occur in the southwest of the 

region and glaciomarine, talus and sedimentary deposits dominate 

the northern boundary. Flow systems in the Jurassic Dolerite are 

intermediate to local (local in high-relief areas). Local systems occur 

in the north and south sedimentary rocks and in the basalts, systems 

are local to intermediate. Groundwater prospectivity is moderate in 

the Dolerite (average yield 1.24L/s, salinity 70-11200mg/L). Dolerite 

is generally less fractured than basalt. 

Glacial till and outwash plains occur in 

the south-western corner of this 

region. Glaciated and dolerite plateaus 

occur mid-region as well as in the east, 

Steep dolerite scree occurs across the 

north of the region.



Region Location Surface Water Hydrogeology Physiography

Background Inputs

South East Plateaus and 

Escarpments

The South East Plateaus and Escarpments primarily 

occurs in two sub-regions: one which fits around the 

Huon and Bruny Rolling Hills region and includes Hobart 

and most of the area west of D'Entrecastreaux Channel 

down to Port Cygnet; and one the fits within the East 

Coast Rolling Hills region on the east coast. The 

southern sub-region extends southward around the 

Huon region to South Cape. The region is dissected by 

karst in places in the south. The east coast sub-region 

spans from St Marys in the north to Orford in the south. 

There are minor areas of this region on the north coast 

of Maria Island and the east coast of the Tasman 

Peninsula.

The east coast sub-region includes minor parts of the Scamander-Douglas, South 

Esk, Swan-Apsley, Macquarie, Prosser and Little Swanport catchments. The 

majority of streams in this sub-region are  typically cool and wet and have the 

absence of a seasonal dry period. Intermixed with these stream types are some 

which experience low to moderate precipitation, monthly runoff is highest in 

winter but generally low. Annual runoff can vary significantly from year to year. 

Streams in the North Esk catchment, inland from St Marys occur in areas of high 

slope and relief, with cool temperatures, low radiation and winter dominant 

rainfall. Some streams may also receive contributions form snow melt. The main 

southern sub-region occurs across the Derwent Estuary-Bruny, Lower Derwent 

and Huon catchments. Streams in this sub-region are typically similar to that in 

the north east and occur in areas of high slope and relief, with cool temperatures, 

low radiation and winter dominant rainfall. Some streams may receive 

contributions form snow melt. 

There are no GMUs in this region. Geology in this region is 

dominated by dolerite, with active talus occurring in the north of the 

east coast sub-region and glaciomarine sequences combined with 

quartz sandstone in the  southern sub-region. Talus also occurs in 

the mid west of this sub-region. Flow systems in the east coast sub-

region are generally local in high-relief dolerite. Those in the 

southern sub-region are generally a mixture of that plus local in high-

relief sedimentary rocks. Local flow systems also occur in the talus 

areas. Groundwater prospectivity is moderate in the dolerite and 

high in the sedimentary rock (although similar salinity ranges and 

average yields). It is low to moderate in the talus deposits. 

A dolerite plateaus occur in the north 

and west of the northern sub-region, 

however this area mostly comprises of 

steep dissected eastern escarpments. 

Steep dissected escarpments dominate 

the northern part of the southern sub-

region, although some dolerite 

plateaus also occur. Glacially dissected 

dolerite and Parmeener plateaus 

dominate the southern part of this sub-

region together with a glaciated 

dolerite valley and peaks in the very 

south of the region.

Southern Midlands Rolling 

Hills

The Southern Midlands Rolling Hills region occupies an 

area south of the Central Plateau and north of the 

South East Plateaus. It runs from Primrose Sands in the 

east up to the Longford basin in the north, west to Lake 

King William and south to Maydena. South Arm is 

included in this region.

This region includes the southern parts of the Upper Derwent, Clyde, and Ouse 

catchments as well as the majority of the Pitt Water-Coal and Jordon catchments. 

It also includes the western part of the Prosser catchment and the northern part 

of the Lower Derwent catchment. Streams in the western third of this region 

occur in areas of high slope and experience cool temperatures, low radiation, and 

winter dominant rainfall. Some streams may gain runoff from snowmelt. Streams 

in the eastern areas of the region are typically cool and wet and have the absence 

of a seasonal dry period. Intermixed with these stream types are some which 

experience low to moderate precipitation, monthly runoff is highest in winter but 

generally low. Annual runoff can vary significantly from year to year. 

The eastern half of the Sorell GMU exists within this region. The 

geology of this region is dominated by Dolerite. Areas of basalt, 

quartz sandstone and glaciomarine sequences occur interdispersed 

throughout. Groundwater flow systems are typically local in the high-

relief dolerite and sedimentary rocks. Systems are local to 

intermediate in the basalt and low-relief sedimentary rocks.  

Groundwater prospectivity is moderate in the dolerite and high in 

the sedimentary rocks and basalt.  

Inland slopes dominate the west of this 

region. Southern Midland foothills and 

valleys occur together with drainage 

divides in the centre of the region. 

Dolerite dry hills and basins and inland 

slopes occur in the east.

Western Ridges and Valleys The Western Ridges and Valleys region occurs along the 

west coast, inland from the West Coast Plateaus region. 

Numerous areas of the Karst region occur within this 

region. This region fronts the coastline from Low Rocky 

Point to Prior Bay in the south. The region supports 

Lake Pedder and Lake Gordon as well as a large 

proportion of the south west wilderness area.

This region includes parts of the Pieman, King-Henty, Gordon-Franklin and Port 

Davey catchments as well as smaller areas of some other catchments. Streams in 

this region experience the wettest and coldest climate in the country. They have 

the lowest year to year variability in runoff of all stream types in Australia. 

Grasses and non-tree vegetation types may also cover large extents of these 

catchments. Streams occur in areas of high slope and relief and rainfall is 

dominant in winter. 

No GMUs are found in this region. The northern part of the region is 

dominated by undifferentiated pelitic rocks and quartzite sequences 

and the southern part by quartzite. Metamorphosised greenschist 

facies also occur throughout the region. Small areas of granite and 

glacial deposits also occur in the north. Flow systems are typically 

local in the high-relief folded, fractured Proterozoic/Palaeozoic rocks 

throughout the region. They are also local in the northern granites 

and sedimentary rocks and intermediate in the southern low-relief 

folded rocks and Tertiary sedimentary rocks. Prospectivity is 

moderate to high throughout the majority of the region's fractured 

rock aquifers.

Quartzite ridges, hills and valleys 

dominate the southern part of this 

region. Quartzite strike ridges, valleys 

and gorges occur mid-region. Glaciated 

dolerite valleys and Parmeener 

plateaus occur in the north of the 

region. Granite and quartzite also occur 

in the north.



Region
East Coast Rolling Hills

Huon and Bruny Rolling 

Hills

Mid North Rolling Hills

Connectivity Key Values Key Issues Surface Water Catchments Groundwater Assessment Areas
Baseflow in the streams of this region 

appear to be low to moderate (lower in the 

north and moderate in the south). In line 

with adjacent catchments it is assumed 

that rivers are variably gaining and losing in 

this region. 

Socio - economic

- This region has generally low bore yields. 

Environment

- Ramsar sites (Apsley Marshes and Moulting Lagoon)

- Nationally threatened riparian flora

- Swan galaxias and Australian grayling

Impacts of groundwater abstraction on surface water 

are generally medium to low and time lags medium to 

long. Groundwater levels are generally insensitive to 

surface water abstraction.

- 

The only catchment which is included in the East 

Coast Rolling Hills region and has an average annual 

surface water use > 5% of average annual runoff is 

the Macquarie. This catchment is predicted to 

currently use 28% of runoff. 

Only the very eastern edge of the Coal River 

assessment area occurs within this region. 

Groundwater use in this area id deemed 

negligible when considered against water 

availability (< 3% of recharge). 

Baseflow index and hence connectivity in 

general is assumed to be moderate for 

streams in this region. 

Socio - economic

- This region has generally low bore yields 

- Aquaculture

Environment

- Huon River

Impacts of groundwater abstraction on surface water 

are generally medium to low and time lags medium to 

long. Groundwater levels are generally insensitive to 

surface water abstraction.

- 

Water use currently appears to be at < 10% water 

availability for north the Huon and Derwent Estuary-

Bruny catchments.

The Cygnet-Cradoc groundwater assessment 

area is almost wholly within the region and very 

southern end of the Mt Wellington-Huonville 

assessment area is within the northern edge of 

the region. The Cygnet-Cradoc assessment area 

appears to be the highest in the state in terms of 

water use versus water availability. Over 37% of 

estimated annual average recharge is currently 

used on an annual basis. Current use in the Mt 

Wellington-Huonville area is unknown.

Baseflow index and hence connectivity in 

general is assumed to be moderate for 

streams in this region. Streams are 

assumed to be gaining throughout and 

perhaps variably gaining and losing in 

upper reaches.

Socio - economic

- This region has generally low bore yields  

- Irrigation (vineyards)

- Stock and domestic

Environment

- Estuary (Tamar River)

- Crayfish (Giant freshwater and Central north 

burrowing)

- Australian grayling

- Green and gold frog

Impacts of groundwater abstraction on surface water 

are generally medium to low and time lags medium to 

long. Groundwater levels are generally insensitive to 

surface water abstraction.

- Climate change in the south

The Rubicon catchment is the only catchment 

intersecting this region that currently uses more 

than 10% of available surface water (12%). All other 

catchment use much less than this. 

This region includes the north-eastern tip of the 

Longford groundwater assessment area as well 

as the southern half of the Spreyton area and 

the northern half of the Kimberley-Deloraine 

area. Groundwater use in relation to recharge is 

greatest in the Kimberley area but all areas 

currently have use  <10% of recharge.

Water Availability versus UseBackground Inputs Issues Summaries



Region
North East Highlands

West Coast Plateaus

Central Plateaus

Connectivity Key Values Key Issues Surface Water Catchments Groundwater Assessment Areas

Water Availability versus UseBackground Inputs Issues Summaries

Connectivity between the groundwater 

and surface water resource of Flinders 

Island are considered to be moderate to 

high.  Connectivity throughout the north 

east is also regarded as high particularly in 

the north of this sub-region. Preliminary 

analysis has shown that the Ringarooma 

River is gaining in most sections however 

there is some  controversy over the 

connection between the basalt and 

sedimentary aquifers. The Pats river 

system on Flinders Island is likely losing in 

the steep upper sections and gaining on 

the low-lying plains in lower reaches. 

Socio - economic

- This region has generally low bore yields 

- Water supply

- Irrigation (north of region)

Environment

- Ramsar site (Cape Barren Island)

Impacts of groundwater abstraction on surface water 

are generally medium to low and time lags medium to 

long. Groundwater levels are generally insensitive to 

surface water abstraction.

-

Water use relative to availability on Flinders Island is 

deemed negligible. The majority if catchments 

intersected by the main sub-region in north east 

Tasmania have <5% use relative to annual average 

runoff. The Ringarooma catchment has 20% use, the 

South Esk 6% and the Great Forester-Brid, 13% 

overall and up to 20% in summer.

The North East Highlands region includes parts 

of the Flinders Island, Scottsdale and 

Ringarooma groundwater assessment areas. 

Current groundwater use in the Scottsdale area 

is unknown but under climate change scenario 

Dmid, use is projected to be up to 25% of 

recharge. Groundwater use in Ringarooma 

represents <1% of recharge and for Flinders 

Island <5% of recharge.

Although limited work on connectivity has 

been undertaken in Tasmania's west, 

streams are thought to be highly 

connected to groundwater resources. 

Socio - economic

- This region has generally low bore yields 

Environment

- Lavinia Ramsar site (King Island)

- High value river reaches (south King Island)

- Macquarie Harbour

Impacts of groundwater abstraction on surface water 

are generally medium to low and time lags medium to 

long. Groundwater levels are generally insensitive to 

surface water abstraction.

- 

The catchments within this region do not have water 

use or runoff estimates due to their management by 

Hydro. The only catchment to is King Island which 

currently has <5% use of average annual runoff.

The only assessment area in this region is King 

Island. Less than 5% of recharge is currently used 

in that area. Groundwater use is negligible in 

western Tasmania.

Connectivity in this central region is 

considered to be moderate. 

Socio - economic

-This region has generally low bore yields 

- Hydro dams

Environment

- WHA region

- Ramsar site (Interlaken)

- Threatened vegetation and flora

- Wetlands and waterbodies (VH ICV)

- Several nationally threatened galaxias

Impacts of groundwater abstraction on surface water 

are generally medium to low and time lags medium to 

long. Groundwater levels are generally insensitive to 

surface water abstraction.

- Climate change in the east

This region includes the northern parts of the Ouse 

and Clyde catchments, all of the Great Lake 

catchment, southern parts of Brumby's Lake and 

Meander catchments and the northern half of the 

Upper Derwent catchment. Overall water use in the 

Clyde is near 30% of runoff and whilst only 12% for 

the Ouse, use of summer runoff increases 

substantially to 34%. Water use in Brumby's Lake 

represents 27% of runoff and up to 17% of  summer 

runoff is used annually in the Meander catchment. 

There are no groundwater assessment areas 

within this region. Groundwater use is negligible 

on the central plateau.



Region
South East Plateaus and 

Escarpments

Southern Midlands Rolling 

Hills

Western Ridges and Valleys

Connectivity Key Values Key Issues Surface Water Catchments Groundwater Assessment Areas

Water Availability versus UseBackground Inputs Issues Summaries

Connectivity in this region is typically 

moderate and perhaps slightly greater in 

the southern main sub-region. The Huon 

and Mountain Rivers are likely to be 

gaining, however for short periods during 

flood events, the alluvial systems may gain 

from the over-bank river. 

Socio - economic

-This region has generally low bore yields 

- Water supply

- high value cropping and irrigation in east of southern 

region (orchards)

- Stock and domestic

Environment

- GDEs (subsurface streams and tufa springs)

- High value river reaches (eastern Macquarie 

catchment)

- Nationally threatened riparian flora

- Swan galaxias and Australian grayling

- Seastar

- Threatened riparian flora

Impacts of groundwater abstraction on surface water 

are generally medium to low and time lags medium to 

long. Groundwater levels are generally insensitive to 

surface water abstraction.

- Double allocation (Hobart region)

- Over-allocation (Hobart region)

The majority of catchments intersected by the east 

coast sub-region have <5% water use versus 

availability. The exceptions are Macquarie with near 

30% use and South Esk with just over 5% use. Only 

small components of these catchments are included 

in this sub-region though. In the main southern sub-

region, the Huon catchment has negligible water use 

issues, the Lower Derwent has 20% water use and 

the Derwent Estuary-Bruny 10% use versus water 

available.

This region includes parts of the Cygnet-Cradoc 

and Mt Wellington-Huonville groundwater 

assessment areas. The Cygnet-Cradoc area is 

estimated to currently use near 40% of the 

annual average recharge. This use figure remains 

constant under future climate. Groundwater use 

for the Mt Wellington-Huonville area are 

unknown and therefore use estimates relative to 

water availability are not provided.

This region is considered to have low 

connectivity due to the variation in annual 

runoff from year to year and the variability 

in the perenniality of resident streams. 

Many streams are likely to be losing to 

groundwater or variably gaining and losing 

in some areas. Streams in the upper Pitt 

Water - Coal catchment are thought to be 

predominately gaining. 

Socio - economic

- This region has generally low bore yields 

- Aquaculture (hatcheries)

- Hydro dams

- High value cropping and irrigation in east of region

- Stock and domestic

Environment

- GDEs (deflation basins)

- Wetlands

- Derwent estuary

- Threatened riparian flora

Impacts of groundwater abstraction on surface water 

are generally medium to low and time lags medium to 

long. Groundwater levels are generally insensitive to 

surface water abstraction.

- Salinity

- Climate change 

This region includes most parts of the Pitt Water-

Coal, Jordon and Upper Derwent catchments as well 

as the southern half of the Ouse and Clyde, northern 

half of the Lower Derwent and western part of the 

Prosser catchments. Use versus availability in the 

Upper Derwent is negligible, however is 

approximately 15% for the Pitt Water-Coal and 

Jordon catchments. 20% of average annual summer 

flow is used in the Pitt Water-Coal catchment. 

Overall water use in the Clyde is near 30% of runoff 

and whilst only 12% for the Ouse, use of summer 

runoff increases substantially to 34%. Use in the 

Lower Derwent is 20% of water available.

Parts of the Coal River and Sorell Tertiary Basalt 

groundwater assessment areas are within this 

region. The Sorell area currently uses 17% of 

recharge and the Coal River <3%. 

Although limited work on connectivity has 

been undertaken in Tasmania's west, 

streams are thought to be highly 

connected to groundwater resources. 

Socio - economic

-This region has generally low bore yields 

- Hydro dams

- Mine water supply

Environment

- WHA region

- Waterbodies (VH ICV)

- Port Davey and Bathurst Harbour

- Burrowing crayfish

Impacts of groundwater abstraction on surface water 

are generally medium to low and time lags medium to 

long. Groundwater levels are generally insensitive to 

surface water abstraction.

- 

The majority of the catchments within this region do 

not have water use or runoff estimates due to their 

management by Hydro. The region includes the 

southern parts of the Mersey and Forth-Wilmot 

catchments which have water use estimates of 6% 

and 18% respectively relative to annual average 

runoff. The western corner of the Huon catchments 

is also included in the region. Water use represents 

just 1% of water available.

There are no groundwater assessment areas 

within this region. Groundwater use is negligible 

in western Tasmania.



Region
East Coast Rolling Hills

Huon and Bruny Rolling 

Hills

Mid North Rolling Hills

Climate Change Number of Dams Dam Capacities Number of Offtakes Offtake Volumes Number of Bores Bore Yields
Stream ecosystems within this region are 

largely unmodified under current climate. 

Small areas of slightly modified systems 

occur in the eastern Macquarie catchment, 

between Triabunna and Little Swanport and 

near Dunalley. Under Cmid the area of 

slightly modified systems increases in each 

of these areas. Under Dmid the modified 

area near Dunalley significantly increases.

Dam density is low between 

Little Swanport and 

Cranbrook and south of the 

Little Swanport catchment. 

Although dam density was 

negligible in the north of the 

region, dam capacity density 

is moderate in the 

Macquarie catchment and 

near Cranbrook. Dam 

capacity density is low 

throughout the rest of the 

region.

Surface water offtake density is 

low to negligible throughout this 

region. 

Offtake volume density is at least 

low for the entire region. This 

upgrades to moderate for the 

Macquarie catchment and  the 

centre of the Swan-Apsley 

catchment (near Cranbrook).

Bore density is low to 

negligible throughout this 

region. It is low between 

Little Swanport and 

Buckland and for the 

Tasman catchment.

Bore yield density is low for the 

southern Tasman Peninsula and 

northwest of Dunalley.

Climate change under current and future 

scenarios appears to impact on the Huon 

River and surrounds the most. Expected 

modification of systems in this vicinity is 

slight to moderate. 

Dam density is low for 

northern Bruny Island, the 

Tinderbox Peninsula and the 

bulk of the region north of 

Southport. 

Dam capacity density is low 

for the majority of the 

region.

Offtake density follows the same 

pattern as that for dams although 

offtake density is moderate in 

areas adjacent the Huon River.

Offtake capacity density is low for 

most of the region expect for 

where it is moderate in the north 

near the Huon River and proximal 

to Port Esperance. 

Bore density is low in the 

northern half of the 

region (including Bruny 

Island) and negligible in 

the southern part of the 

region.

Bore yield density follows a 

similar pattern to bore density 

however it is moderate in the 

very north of Bruny Island and 

the Tinderbox Peninsula.

Climate change under current climate shows 

that areas in the south Rubicon catchment 

and north Brumby's Lake catchment are 

already slightly to moderately modified. 

Under future climate (Cmid) the area of 

modification significantly increases in the 

south eastern quadrant of this region to 

include areas in the South Esk and North Esk 

catchments.

Dam density is considered 

moderate in the west of the 

region in the Rubicon and 

Mersey catchments and low 

elsewhere. 

Dam capacity density is 

greatest in the Mersey 

catchment and moderate in 

the mid and west parts of 

the region.

Offtake density is considered 

moderate in the west of the region 

in the Rubicon and Mersey 

catchments and low elsewhere. 

Offtake volume density is 

moderate in the far west and 

eastern half of the region.

Bore density is low to 

negligible throughout the 

region.

Potential bore yield density is 

low to negligible throughout 

the region except for the 

western boundary where it 

increases to very high. Bore 

yield density is moderate in the 

southwest of the region.

Water Affecting Activities



Region
North East Highlands

West Coast Plateaus

Central Plateaus

Climate Change Number of Dams Dam Capacities Number of Offtakes Offtake Volumes Number of Bores Bore Yields

Water Affecting Activities

Stream ecosystems within this region are 

considered currently to be largely 

unmodified. Under future climate (Cmid) 

system are projected to become slightly 

modified in patches across the top of the 

region, particularly in the Great Forester-Brid 

catchment.

Dam density is negligible 

across most of this region 

except the northwest of the 

main sub-region where it is 

low and rises to moderate in 

the vicinity of the Great 

Forester-Brid catchment.

Dam capacity density is low 

throughout the region and 

moderate in the mid north of 

the main sub-region in the 

Ringarooma catchment.

Offtake density is low to negligible 

across the region except for the 

north of the main sub-region 

where it is moderate (Great 

Forester-Brid and Ringarooma 

catchments). 

Offtake volume density is low on 

Flinders Island and the south and 

east of the main sub-region. It 

increases to moderate and high in 

the mid north of this sub-region 

in the Ringarooma and Great 

Forester-Brid catchments. Parts 

of the North Esk, South Esk and 

Little Forester are moderate as 

well.

Bore density is low to 

negligible across this 

region.

Bore yield density is considered 

low to negligible for this region.

The West Coast Plateau river systems are 

not expected to suffer under current or 

future climate scenarios. 

Dam density is negligible in 

this region. Generally only 

few large Hydro dams exist.

Dam capacity density is 

moderate to very high in the 

northern half of this region, 

proximal to Lake Burbury 

and Lake Pieman. 

Offtake density is negligible to low 

throughout the region.

Offtake volume density is 

negligible to low throughout the 

region.

Bores are non-existent in 

this region.

Bores are non-existent in this 

region.

Stream ecosystems in the mid north and 

south east range from slightly to moderately 

modified. These areas increase under future 

climate (Cmid). This affects areas of the 

Macquarie, Clyde, Ouse, Brumby's Lake and 

Meander catchments. 

Dam density is low across 

the north of this region and 

negligible elsewhere.

Dam capacity density ranges 

from low to very high within 

this region due to the 

existence of few, though 

very large Hydro storages. 

Very high areas generally 

occur in the south of the 

region.

Offtake density is low across the 

north of this region and in the 

southeast corner, however is 

negligible elsewhere.

Offtake volume density is 

generally low to negligible except 

for areas of moderate 

development in the mid north 

and southeast of the region.

Bore density is low across 

the north of this region 

and negligible elsewhere.

Bore yield density is low to 

moderate across the north of 

this region and negligible 

elsewhere.



Region
South East Plateaus and 

Escarpments

Southern Midlands Rolling 

Hills

Western Ridges and Valleys

Climate Change Number of Dams Dam Capacities Number of Offtakes Offtake Volumes Number of Bores Bore Yields

Water Affecting Activities

Areas in the mid and southern east coast sub-

region are slightly to moderately modified 

under current and future climates. The 

northeast tip of the main southern sub-

region is slightly modified along with other 

small areas in the east of this sub-region. 

These areas remain consistent under future 

climate with considerable expansion in the 

Derwent Estuary - Bruny catchment.

Dam density is low to 

negligibly across this region.

Dam capacity density is 

moderate in the middle of 

the east coast sub-region, 

along the boundary of the 

Macquarie and Swan-Apsley 

catchments. It is generally 

low in other parts of the 

region.

Offtake density is low to negligible 

across the region except for where 

it is moderate in the vicinity of the 

Huon River.

Offtake volume density is 

moderate in the central area of 

the east coast sub-region. It is 

very high in the greater Hobart 

area and moderate across the 

north of the Huon catchment. 

Bore density is typically 

negligible across this 

region and low in the 

northeast of the Southern 

sub-region. A small area 

of moderate development 

exists in the Pelverata 

area.

Bore yield density is negligible 

across the majority of the 

region and low in the northeast 

of the southern sub-region. It is 

moderate in the southern 

Hobart area, around Kingston 

and Margate.

This region is probably the most affected by 

current and future climate change as it 

straddles the southern dryland midlands 

area. Under current climate, stream 

ecosystems in the mid north and east of the 

region are slightly to moderately modified. 

Under future climate (Cmid) almost all of the 

eastern two-thirds of the region are slightly 

modified and an area in the mid north in the 

Clyde catchment is projected to become 

substantially modified. 

Dam density is low for the 

eastern two-thirds of the 

region and negligible 

elsewhere.

Dam capacity density is 

moderate to very high in the 

western part of the region 

and low to moderate in the 

eastern half.

Offtake density is low for the 

eastern two-thirds of the region 

and negligible elsewhere.

Offtake volume density ranges 

from low to high for this region. It 

is typically moderate in the east 

and west and high in the south.

Bore density is low for the 

eastern two-thirds of the 

region and negligible 

elsewhere. There is small 

area of moderate bore 

development in the 

southeast of the Jordon 

catchment.

Bore yield density is low for the 

eastern two-thirds of the region 

and negligible elsewhere.

This region occupies the majority of western 

Tasmania, the are in the state most 

unaffected by climate change. Stream 

ecosystems are touted to remain largely 

unmodified under current and future climate 

change scenarios. 

Dam density is negligible for 

this region.

Dam capacity density is 

negligible across most of this 

region except in the vicinity 

of Hydro dams where it rises 

to high to very high (Lakes 

Burbury, MacIntosh, Gordon 

and Pedder). 

Offtake density is low in the 

northwest of the region and 

negligible elsewhere.

Offtake volume density is low in 

the northwest of the region and 

negligible elsewhere.

Bore density is low in the 

far northeast tip of the 

region in the Mersey 

catchment and negligible 

elsewhere.

Bore yield density is negligible 

for the region.
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The largest areas of karst in the state occur within the Franklin-Gordon catchment,  the south of 
the Upper Derwent catchment, the west of the Lower Derwent catchment and parts of the Huon, 
Port Davey and Wanderer-Giblin catchments. It includes sections of Andrew River, upper and lower 
sections of the Gordon River, sections of the Franklin River, and flats and wetlands in the World 
Heritage Area, including Lake Gordon and the Giblin River. Greater northwest karst is distributed 
in small sections across the King-Henty, Pieman, Leven, Mersey and Meander catchments. This 
includes sections of the Mersey and Leven Rivers, Lake Macintosh, Vale of Belvoir and Mole Creek. 
Far southern areas of karst include sections of the Huon, Picton, New, and Catamaran Rivers and 
South Cape Rivulet. The far northwest karst occurs in the south of the Welcome, Montagu and Duck 
catchments and in the west of the Arthur catchment. Streams on King Island are typically intermittent 
but have predictable winter flow. Those on Flinders Island are typically unpredictable and intermittent. 
Those in the northern areas (central and west) have stable winter baseflow and the remainder in 
the karst region have stable baseflow year round.

Location
The Karst region has the most complex distribution of all regions. It is 
limited to central and western mainland Tasmania but occurs from far 
north west to central south of the state. It is found primarily within the 
Northwestern Basalt and Western Ridges and Valleys regions. Karst also 
occurs on the west coast of King Island and western Flinders Island.

Karst sub-regions occur within the Smithton, Flinders Island and Burnie groundwater management 
units. In the far northwest, dolomite karst occurs under a thin cover of sand, gravel and mud alluvial, 
lacustrine, and littoral sediments. In the wes,t karst occurs in Ordovician limestone, Neoproterozoic 
dolomite and small patches of Neoproterozoic magnesite.  In the southwest karst sub-regions, 
shallow marine dolomite and limestone dominate.  On the west coast of Flinders and King Islands, 
karst is developed in Quaternary calcarenites. Karst also occurs in Tertiary limestone on the east 
coast of Flinders Island, partially overlain by Quaternary dune calcarenite which stretches along the 
east coast. The majority of the region has moderate to high prospectivity. Bores in the Smithton 
Dolomite of the northwest corner can be very high yielding. Flow systems through this region are 
generally local to intermediate.

Tasmanian karst systems are generally impounded by other non-carbonate rock types, however some (e.g. Smithton 
Dolomite) drain freely to estuaries or the sea. Karst systems range from coastal, through plains and basins to hill-flank 
and other high relief landscapes. In many karst catchments, streams flow into stream sinks at the upstream contact with 
non-carbonate rocks, providing significant point recharge sites. At downstream contacts, large springs are common. In 
some catchments large cave systems connect inflow and discharge points - some involving flow paths below non-
carbonate cap-rocks. On King, Flinders and Cape Barren Islands karst is found in ridges and swales typical of dune 
calcarenite. In the northwest in the Smithton syncline, the karst is of low to moderate relief and consists of basins and 
plains. This karst is typically dolomite. Karst systems occur throughout the greater northwest  of the state, including Mole 
Creek where high relief karst basins are found. In the southwest of the state, rolling karst basins occur with complex 
karst valleys (i.e. in the Gordon-Franklin catchment).These basins give way to high relief karst and dissected relict 
surfaces on carbonate just east of here.  High relief karst and complex karst valleys exist in the very south of the state. 
Most significant streams on karst are moderate to low gradient, partly confined and laterally unconfined reaches.

Socio-economic 
- Bore yields range 

from moderate to 
very high (depending 
on interception of 
conduits and their 
interconnectivity)

- High value irrigated 
dairy agriculture

- Some irrigated 
cropping

Environment
- Geoconservation 

(numerous karst 
areas)

- Groundwater 
dependent 
ecosystems (GDEs) 
e.g. springs (including 
mound springs), 
baseflow streams, 
lakes and wetlands, 

estuaries (e.g. Duck 
Bay) caves/aquifers, 
terrestrial vegetation 
(e.g. Melaleuca 
swamp forests of 
northwest Tasmania)

Volumetric impacts 
of groundwater 
abstraction on 
connected surface 
water is generally 
high and time lags 
immediate. Impacts 
of upstream surface 
water abstraction on 
groundwater can be 

very high where the 
surface water flows 
into or through a cave/
conduit system.

- Double allocation
- Over-allocation
- Drainage
- Acid sulphate soils
- Water quality/

groundwater 
pollution

- Sedimentation of 
caves/conduits

- Effects on GDEs

Typically in Tasmanian karst systems, streams lose water to the groundwater system on entering karst, are variably 
gaining/losing within the karst area itself, and gaining on exit. This is particularly obvious in tributaries. For example the 
tributaries of the Duck River are strongly losing when they traverse upstream carbonates, resurging in large springs in 
the middle reaches, then more diffuse gains through the streambed occur in the lower reaches. The karst section of the 
Montagu River is thought to be variably gaining and losing, and potentially losing in the upper eastern tributaries. The 
main channel of the Leven River (Gunns Plains karst) is thought to be primarily gaining, although tributaries lose at the 
upstream contact with surrounding rocks. Many western King Island streams are supplemented by strongly flowing karst 
springs in their lower reaches. The Meander River in the Mole Creek catchment may be losing water to the groundwater 
system at the base of the Tiers, although it is considered to predominately gain when leaving the karst, similar to the 
Mersey, and main streams in adjacent catchments (i.e. Kimberley-Railton). For karst areas where baseflow assessments 
have been completed they indicate that baseflow is moderate to high.  

Aquifer Type Conduit aquifer (karst)

Surface Water Environment Perennial - ephemeral , regulated and 
unregulated

Connectivity Contiguous connected 

Stream Class Partly confined moderate gradient
Unconfined low gradient

Time to Impact Immediate term (< 1 month)

Depar tment of Pr imar y Industr ies, Par ks, Water and Environment For information sources see Table 9, Section 4.4 in “Groundwater and Surface Water Connectivity in Tasmania: Preliminary Assessment and Risk Analysis” (Sheldon 2011).
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Banded shawls - Mole Creek caves

Cave entrance and spring - Caveside

Sinkhole complex - Mayberry

Sinkhole lake - Circular Ponds

Australian Government
National Water Commission
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This region includes the coastal areas of the Inglis, Black-Detention, Duck and Montagu 
catchments, including Robbins Island, and the northwestern half of the Welcome 
catchment. It also includes the coastline of the Rubicon catchment including Port Sorell, 
as well as the coast surrounding Port Dalrymple in the Tamar Estuary catchment, and 
the coast east to Musselroe Bay (Pipers, Little Forester, Great Forester-Brid, Boobyalla-
Tomahawk, Ringarooma and Musselroe-Ansons catchments). The majority of the 
Flinders Island catchment is included (except Cape Barren). Down the east coast parts 
of the George, Scamander-Douglas, Swan-Apsley, Pitt Water-Coal, Tasman, Derwent 
Estuary-Bruny catchments are included, as is the east coast of Maria Island in the 
Prosser catchment. On the west coast only the Peninsula west of Strahan and north of 
Macquarie Heads is included. This region supports many major estuaries. 

Location
The Coastal Sands region is fragmented, including 
areas along the north coast and the outer areas of 
Flinders Island. Isolated sub-regions extend down 
both the east and west coasts of the main island. 

The Coastal Sands region occurs within several groundwater management units 
including Flinders Island, Smithton, Burnie, Wesley Vale, Spreyton, Scottsdale, Tomahawk 
and Llandherne. The majority of geology in this region consists of Quaternary coastal 
sand and gravel in plain deposits or aeolian deposits consisting of fine to medium sized 
grain sand. Groundwater prospectiity in the porous intergranular aquifers of this region 
is generally high, with an average yield of 0.61-2.19 l/s and an conductivity of 57-
2550mg/L (conductivity is higher in the northeast). Sand aquifers across the north coast 
are generally 10-15m thick. Yield will depend on the clay content in soils. Flow systems 
are local to intermediate.

Beach ridges and dunes composed of marine and coastal sands and sediments dominate 
this region’s landforms. In the north east, coastal dunefields dominate and in the 
northwest coastal sediments associated with remnant erosion surfaces dominate.

Socio - economic
- This region has 

generally moderate 
to high bore yields

- Some extraction for 
irrigated pastures in 
northeast Tasmania 
(from both bores and 
excavated wells)

- Water supply for 
coastal settlements

Environment
- Geoconservation 

values (relict surfaces 
and associated 
landforms)

- GDEs including 
estuaries; springs; 
wetlands; and 
terrestrial vegetation

- Ramsar sites (Eastern 
Flinders and Cape 
Barren Islands, 
Ringarooma and 
Moulting Lagoon)

- High value river 
reaches (far north 
west)

Volumetric impacts 
of groundwater 
abstraction on 
connected surface 
water is generally high 
and time lags short. 
Groundwater levels can 
be affected by surface 
water abstraction if it 
significantly reduces 

duration of frequency 
of inundation of 
recharge areas 
(including river beds). 

Major issues include:
- Affects of water 

development on 
flows to rivers and 
estuaries

- Drainage, acid 
sulphate soils, salinity

- Salt water intrusion

- Pollution from 
drainage/sewage in 
coastal settlements

Rivers often lose water to aquifers across coastal plains and Quaternary sediments due 
to their porous nature. At times the clay content in Coastal Sands can create a confining 
or semi-confining layer which may impede streams losing to the aquifer. Aquifers and/or 
springs will often discharge at lower levels along beaches and estuaries, or just offshore. 
Water connectivity in Tasmania’s estuaries is poorly understood.

Aquifer Type Sands (coastal)

Surface Water Environment Perennial - ephemeral,  unregulated

Connectivity Contiguous connected 

Stream Class Unconfined low gradient

Time to Impact Immediate to short term (weeks to a year)

Depar tment of Pr imar y Industr ies, Par ks, Water and Environment For information sources see Table 9, Section 4.4 in “Groundwater and Surface Water Connectivity in Tasmania: Preliminary Assessment and Risk Analysis” (Sheldon 2011).
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Nine Mile Beach spit - Dolphin Sands

Lunette Moulting Lagoon

Saltmarsh Moulting Lagoon

Seagrass beds Moulting Lagoon

Australian Government
National Water Commission
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The northwest basalt plateaus and valleys region covers most of the northern half of the Mersey 
catchment, the northwest corner of the Rubicon catchment, almost all of the Forth-Wilmot and 
Leven catchments, all of the Blythe, Emu and Cam catchments, and all but the coastal sands of the 
Inglis and Black-Detention catchments.  It also includes the eastern side of the Duck, parts of the 
Welcome and Montagu, almost all of the Arthur and Nelson Bay catchments, and just the northern 
part of the Pieman catchment. The region is interspersed in places by the Karst region, particularly 
in the far northwest, west of Smithton. Streams in the northern half of the region have high slope 
and relief, cool temperatures, low radiation, winter dominant rainfall and are inherently wet. Streams 
in the south of the region are similar in nature but are even wetter and colder and have a very low 
year to year variability in winter runoff.

Location
This region occurs in one major area across the north and northwest of Tasmania. Some smaller 
sub-regions occur within the karst in the far northwest of Tasmania. The region occurs from Port 
Sorell and Deloraine in the east to Sandy Cape, West Point and Smithton in the west. Other 
basalt areas within the NE highlands and elsewhere (e.g. Scottsdale) have similar properties to 
this region but are not mapped in detail as they form subsets of larger surrounding regions.

The region is dominated by Tertiary basalt in the centre and east, with increasing outcrops of 
siltstone (Cowrie siltstone), mudstone, and conglomerate towards the west. Schist related geologies 
including quartz-mica and phyllite occur in a band running northeast-southwest, south of the Inglis 
catchment. Quartzite and sandstone occurs in the southwest of the region. Granites occur mostly 
in the Blythe catchment. The region includes the Smithton, Burnie, Spreyton, and Wesley Vale 
groundwater management units. Average yield for bores in the north west fractured rock is 1.9-
2.75 l/s and conductivity ranges from fresh to brackish (60-3700 mg/l). The aquifers in the Tertiary 
basalt areas are often intensely fractured and vesicular. The granites in the Blythe catchment have 
low prospectivity, whereas the other fractured rock types (Ordovician and Cambrian - sandstone, 
mudstone, siltstone, conglomerate, etc) are high. The basalt is the most productive aquifer and 
supports high value agriculture. Flow systems in this region are considered intermediate to local with 
only local systems occurring in the folded rocks in the west, and the granite in the Blythe.

Western relict surfaces exist in the far west of the region, followed inland by a combination of north-western valleys 
and dissected surfaces on Precambrian folded sediments. Northwest rolling hills occur near the coast in the west and 
dissected coastal sediments occur across the north of the region. In the centre of the region, relict basalt surfaces are 
dissected by deep  valleys and surround granite hills and quartzite ridges. These quartzite ridges and scree emerge from 
basalt plateaus in the east of the region, together with valleys and hills. Tertiary basins and coastal sediments occur within 
the Wesley Vale area.

Socio-economic 
- Bore yields range 

from low to high
- Water supply
- Irrigation (high-value 

cropping and dairy 
agriculture)

- Stock and domestic 
supplies

Environment
- GDEs, including: 

springs; terrestrial 
vegetation; fauna, 
including Burrowing 
Crayfish; Giant 
Freshwater Crayfish; 
and Australian 
Grayling in baseflow 
streams

Impacts of groundwater 
abstraction on surface 
water are generally 
moderate and time 
lags medium to long. 
Groundwater levels 
are generally insensitive 
to surface water 
abstraction.

Major issues include:
- Double allocation
- Over-allocation
- Acid sulphate soils

Streams in the Duck, Inglis, Cam, Emu, Blythe and Leven catchments are inferred or assumed to be connected and gaining. 
Those in the Duck catchment particularly have been found to have significant baseflow contributions from groundwater, 
however some of these streams may be losing in the upper catchment. The upper reaches of Big Creek and Dowling’s 
Creek in the eastern Inglis appear to be losing to the groundwater. Similarly the upper reaches of the Guide River may 
lose variably to the groundwater under certain conditions. Streams in the Forth-Wilmot catchment, other than Claytons 
Rivulet, are thought to be gaining. Claytons Rivulet is thought to be a connected losing stream. The Don and Dasher 
Rivers in the Mersey catchment are also thought to be gaining, although this becomes variable for the Don River in its 
upper reaches (variably gaining and losing). The Panatana and Pardoe Creeks in the Rubicon catchment are thought to 
be gaining. While the Panatana is thought to gain throughout its length, Pardoe Creek may gain in the upper reaches and 
Greens Creek in the mid-lower reaches. Baseflow indices for the major rivers in this region appear to be relatively high, 
indicating significant groundwater input to streams throughout much of this region. Streams in the northern half of the 
region have stable winter baseflow and those in the south of the region have stable all year round baseflow. 

Depar tment of Pr imar y Industr ies, Par ks, Water and Environment For information sources see Table 9, Section 4.4 in “Groundwater and Surface Water Connectivity in Tasmania: Preliminary Assessment and Risk Analysis” (Sheldon 2011).
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North West Basalt 
Plateaus & Valleys

Aquifer Type Fractured rock

Surface Water Environment Perennial - ephemeral, regulated and 
unregulated

Connectivity Contiguous connected 

Stream Class Confined steep gradient
Partly confined low gradient

Time to Impact Medium to long term 

Coastal wetlands, Northdown

Spring fed dam, Sassafras

Spring, Eastford Creek headwaters

Greens Creek spring

Australian Government
National Water Commission
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The Scottsdale basin spans from the Pipers catchment in the west to Musselroe in the 
east.  The Longford basin covers the western part of the Macquarie, southern part of 
the South Esk and northern parts of Brumby’s Lake and Meander catchments. The Sorell 
basin is within the Pitt Water - Coal catchment and the Macquarie Harbour basin is in 
the western part of the Gordon-Franklin catchment. The Scottsdale, Sorell and Longford 
basin catchments are characterised by a cool, wet climate and the absence of a seasonal 
dry period. The mid east basins also have some streams which experience moderate to 
low precipitation - monthly runoff is highest in winter but generally low. Annual runoff 
varies moderately from year to year. The Macquarie Harbour basin catchments are 
typically wet and cold and have low year to year variability in runoff.   

Location
Four basins have been mapped 
for Tasmania and include: 
Macquarie Harbour, Longford, 
Scottsdale and Sorell.

The Longford basin contains the Longford Groundwater Management Unit (GMU). 
Sorell contains the Sorell and Llandherne GMUs and Scottsdale the Scottsdale 
and Winnaleah GMUs. The Basins region is dominated by Tertiary and Quaternary 
sediments. These sediments are underlain by various units: Scottsdale Basin by felsic 
volcanics and granite, Longford by dolerite, and Sorell by dolerite and quartz sandstone. 
Basalt is also evident in the Longford and Sorell basins. The Basins region has a mix 
of local and intermediate groundwater flow systems, however the Longford basin 
contains Tasmania’s only regional flow system.  The porous intergranular nature of the 
sedimentary aquifers leads to variable yield and salinity across the state - yields in all 
basins are comparable (1.56 -2.43 l/s) however salinity is lower in the Scottsdale (65-
1000 mg/l) than the Sorell and Longford basins (535-5800 mg/l).

The Macquarie Harbour basin contains a sequence of well developed Quaternary 
marine and fluvial terraces, impounded within steep quartzite ranges to the east, and 
by an elevated bedrock plateau to the west. River types are gentle, sloped, unconfined 
and meandering. The Longford basin contains well developed fluvial terrace sequences 
bounded by talus covered escarpment of the Great Western Tiers to the west, 
and rounded hills to the east. Main rivers are generally partly confined broadwater 
sequences. The Scottsdale basin contains well developed fluvial and marine terraces 
flanked by steep to rolling hills on granite and Mathinna Beds sediments. Rivers comprise 
generally of partly confined, low gradient reaches. The Sorell basin is a complex 
sequence of sediment fills separated by parallel bedrock ridges. Rivers are partly to 
unconfined, low gradient systems.

Generally high to very 
high bore yields.      
   
Longford
Socio-economic
- Irrigated agriculture
- Commercial and 

domestic water 
supply

Environment
- Groundwater 

dependent 
ecosystems (GDEs) 
(deflation basins,

  wetlands, baseflow 
rivers, mound spring - 
Stinking Springs)

- Geoconservation 
(Broadwater reaches)

- Threatened  
vegetation (Riparian 
Scrub)

Macquarie Harbour
Socio-economic
-Tourism
- Aquaculture
Environment

- Geoconservation 
(peatlands, terrace 
development,

  neotectonics)
- GDEs (peatlands, 

baseflow rivers, 
wetlands, estuaries)

- Threatened fauna 
habitat (Orange-
Bellied Parrot)

- World Heritage Area

Scottsdale
Socio-economic

- Dairy
- Irrigated agriculture
- Commercial and 

domestic water 
supply

- Mining
Environment
- Ramsar site (Lower 

Ringarooma)
- Threatened species 

(Burrowing Crayfish, 
Melaleuca ericifolia)

- GDEs (peatlands, 
Burrowing Crayfish, 

wetlands, baseflow
  rivers, estuaries)

Sorell
Socio-economic
- Irrigated agriculture
- Commercial and 

domestic water 
supply

Environment
- Ramsar site 

(Pittwater-Orielton 
Lagoon)

Volumetric impacts 
of groundwater 
abstraction on 
connected surface 
water is moderate 
and time lags medium. 
Groundwater levels can 
be affected by surface 
water abstraction if it 
significantly reduces 

duration of frequency 
of inundation of 
recharge areas 
(particularly overbank 
floods).         
                                                                                                                                                      
                                                                                                                                                      
                                                                                                                                                      
                                                

Longford
- Salinity, water logging
- Over-allocation
- Effects on GDEs 

(deflation basins, 
baseflow rivers)

- River bed/bank 
erosion

- Climate change

Macquarie Harbour
- Water balance (fire 

management)
- Climate change

Scottsdale
- Over allocation
- Double allocation
- GDE effects  

 

(Ringarooma Ramsar 
site, baseflow reaches, 
Burrowing Crayfish)

- Climate change

Sorell
- Estuarine flows/water 

quality
- Climate change

Baseflow is high to moderate for the Scottsdale basin where streams are thought to be 
primarily gaining. Baseflow for the Longford basin is moderate in the north and low in 
the south. Streams in the north of the Longford basin appear to be gaining as opposed 
to those in the south which are variably gaining and losing. Streams in the Sorell basin 
are thought to be primarily losing, however they may periodically gain in response to 
rainfall events. The majority of streams in the Macquarie harbour basin are likely to be 
gaining.

Aquifer Type Alluvium (alluvial basin)

Surface Water Environment Perennial - ephemeral, regulated and 
unregulated

Connectivity Contiguous connected

Stream Class Unconfined, low gradient
Partly confined, moderate gradient

Time to Impact Medium to long term (typically several years 
to decades)

Depar tment of Pr imar y Industr ies, Par ks, Water and Environment For information sources see Table 9, Section 4.4 in “Groundwater and Surface Water Connectivity in Tasmania: Preliminary Assessment and Risk Analysis” (Sheldon 2011).
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Liffey River

South Esk River

Stinking Springs

Woodstock Lagoon
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