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1 INTRODUCTION 

1.1 Scope 
Resource & Environmental Management Pty Ltd. (REM) in association with Aquaterra Pty Ltd has 
been engaged by the Tasmanian Department of Primary Industries and Water (DPIW) to 
undertake the project Development of Models for Tasmanian Groundwater Resources. 

Stage 1 of the project required the compilation of available data and reports, confirmation of the 
proposed catchment prioritisation and categorisation, and agreement on preferred modelling 
approaches.  Meetings and a two day workshop were held in June 2007 with local experts, 
including current and retired geologists from both private and Government sectors, to facilitate the 
data collection tasks.  These forums provided background geological and hydrogeological 
information, enabling the assembly of schematic cross-sections, data inventory spreadsheets and 
a reference list. 

Stage 2 of the project involves the development of preliminary conceptual models.  This report is 
part of a series of nineteen reports that present the preliminary conceptual models for each of the 
study catchments, with this report representing the Sorell Tertiary Basalt catchment. 

1.2 Catchment Water Balance 
In order to develop a conceptual model for a particular groundwater catchment1, it is important to 
identify and characterise all relevant components of the water balance.  These components are 
illustrated in Figure 1, and may include any or all of the following: rainfall, surface water runoff, 
evaporation, transpiration, groundwater recharge, aquifer throughflow, groundwater discharge to 
springs or streams, groundwater abstraction and lateral discharge to either down-gradient 
catchments or (ultimately) the sea. 

                                                      

1 The term groundwater catchment is not as easy to define as surface water catchment.  If a distinct region of 
groundwater was a catchment in the true sense of the word, then the boundaries of that region would 
represent locations across which there is no horizontal flow of groundwater.  In reality, this rarely occurs and 
is very difficult to measure, so for the purpose of this project the basis for defining each catchment boundary 
will be reported. 
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2 BACKGROUND 

2.1 Study Area 
The Sorell Tertiary Basalt catchment is located in south east Tasmania, approximately 5 km to 
the northeast of Hobart Airport (Figure 2).  The catchment (as defined by DPIW) loosely covers 
most of the surface water catchment for the Sorell Rivulet and Iron Creek, forming a triangle-
shaped area of some 67 km2. 

At the time of project inception, this catchment was categorised as Class B and hence required a 
numerical groundwater flow model to be developed at a later stage of this project.  Following the 
workshop with local experts in June 2007, this categorisation was downgraded to Class C to 
enable REM to spend more time refining the conceptual models for higher priority catchments. 

2.2 Climate 
Historical rainfall data for the nearest Bureau of Meteorology station to the centroid of the Sorell 
Tertiary Basalt catchment (Sorell-94063) is presented in Figure 3, and provides a mean annual 
rainfall value of 551 mm/yr.  Whilst the period of rainfall record ends at 1997, anecdotal evidence 
suggests that rainfall has been below average for much of the last decade, and that in recent 
years it has been as low as 250 mm/yr (pers. comm. L. Matthews, 2007). 

The cumulative deviation from mean annual rainfall trend (Figure 3) reveals several periods when 
annual rainfall was either well above or near average, or well below or near average.  For 
example, annual rainfall between 1945 to 1955 was generally well above average, but there were 
several years of slightly below (i.e. near) average annual rainfall.  Similarly, the 1970s were 
generally above average, while the periods 1955 to 1968 and 1980 to 1997 were generally below 
average. 

Historical evaporation measurements are not available for the Sorell Tertiary Basalt catchment.  
However, Class A pan evaporation data from the nearby Hobart Airport Bureau of Meteorology 
site provides a mean annual evaporation rate (Epan) of 1315 mm/yr for the period 1958-2008.  In 
order to convert this value into an actual evapotranspiration rate (ET) (i.e., incorporating both 
evaporation from within and above the soil, and transpiration from plants), the following 
expression is: 

  ET = fc .  cp .  Epan       (1) 

where fc is known as the crop coefficient, and varies from 0 to 1 depending on crop type and 
season; and cp is the pan coefficient, typically around 0.5.  The South Australian Department of 
Primary Industries and Resources (www.pir.sa.gov.au) use the methodology of Allen et al. (1998) 
to present monthly crop coefficients for a range of different crop types in the southern 
hemisphere.  Using this data, a crop coefficient of 0.8 seems to be a reasonable average across 
all seasons for a mix of grasses, native shrubs and irrigated crops.  Assuming the value of fc = 0.8 
represents an average for all land uses in the catchment, ET is estimated to be about 526 mm/yr.  
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2.3 Topography and Soils 
The Sorell Tertiary Basalt catchment is characterised by rolling hills with incised valleys 
(Figure 4).  Approximately one third of the catchment is expressed as low hills below 100 mAHD, 
while the remainder is expressed as high hills at 100 – 300 mAHD along the eastern and north-
eastern boundaries. 

Soil orders have been mapped using the Australian Soil Classification layer for Tasmania 
supplied by DPIW (Figure 4).  This map reveals that the high hills on the eastern and north-
eastern margins are predominantly Kurosols (strongly acidic B horizon), while the low hills are 
predominantly Vertosols (cracking clay >35%) associated with the Tertiary Basalts that cap the 
surface geology in these areas (section 2.5).  Small areas of Dermosols (structured B horizon) 
and to a lesser degree Sodosols (sodic B horizon), occur in the southeast of the catchment (Refer 
to the Key to Soil Orders2 for further information about soil characteristics). 

It should be noted however, that the layer presented in Figure 4 was constructed from line work 
for Land Systems developed by the Tasmanian Department of Agriculture between 1978-1989 
using geology, vegetation and climate data rather than soil surveys per se.  Nevertheless, field 
observations in many areas have revealed that it is a reasonable representation of the actual 
conditions, particularly in the north and northwest of the State where many of this study’s 
catchment are situated (pers. comm. Simon Lynch, DPIW 2007). There has also been observed 
agreement between this layer and the more spatially confined Soils Reconnaissance map that 
was supplied originally by DPIW. 

2.4 Land Use 
Figure 5 presents the current range of land uses in the Sorell Tertiary Basalt catchment.  Most of 
the 67 km2 catchment area is classified as ‘environmental’, defined in BRS (2002) as 
“environmental and indirect production uses (eg prevention of land degradation, wind-breaks, 
shade and shelter)”.  Irrigation currently accounts for only 1.6 km2 (i.e. 2.4%) of the catchment 
(comprising mainly cherry plantations), and remnant native vegetation accounts for 12 km2 (18%). 

2.5 Geology 
The surface geology of the Sorell Tertiary Basalt catchment is shown in Figure 6 (full lithology 
descriptions provided in Appendix A) and a schematic northwest – southeast geological cross 
section is presented in Figure 7. 

A 1:50 000 geology map of the area was recently compiled by Latinovic (2002) using a 
combination of previous work, field mapping and geophysical interpretation.  This map forms the 
basis for the following discussion and the geological descriptions presented in Table 1. The area 
around Sorell is essentially a large graben structure that has been in-filled predominantly by 
Permo-Triassic sediments, along with intrusive Jurassic dolerites and capping Tertiary basalts.  
Tertiary lacustrine sediments and pyroclastic rocks, together with aeolian sands, alluvial 
sediments and talus of Recent age, also outcrop along modern drainage lines and parts of the 
coastline.   

                                                      

2 Key to Soil Orders can be found at http://www.clw.csiro.au/aclep/asc_re_on_line/soilkey.htm  
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Table 1 Summary of near-surface stratigraphy for the Sorell Tertiary Basalt 
groundwater catchment (descriptions after Latinovic, 2002). 

Formation Age Approx. 
Maximum 
Thickness (m) 

Description 

Recent Sediments Quaternary 10 Alluvial gravels and sands; aeolian sand; 
basalt, dolerite and mudstone talus 

Tertiary Basalt Tertiary >70 Basalt flows and dykes 

Tertiary 
Sediments 

Tertiary >30 (up to 100 in 
this region) 

Sandstone, claystone, conglomerate, 
pyroclastic rocks, sand and clay 

Dolerite Jurassic 100-250 (max 
450) 

 

Sandstone Triassic ~200 Quartz sandstone, shale and mudstone 

Sandstone Permian ~300 Sandy mudstone, siltstone and sandstone 

 

2.6 Hydrogeology 
The primary aquifer in this catchment is the Tertiary Basalt, with very minor groundwater 
development in the Permian mudstone and siltstone.  Cromer (1973) suggested that of the six 
formations listed in Table 1, only the Tertiary Basalt is capable of supplying yields sufficient for 
irrigation purposes. 

The following hydrogeological map sheets from Mineral Resources Tasmania cover the Sorell 
Tertiary Basalt catchment: 

• Groundwater Prospectivity of Tasmania 1:500 000; 

• Map 16 – Hydrogeological Inventory 1:100 000; 

• Southeast Tasmania Groundwater Map 1:250 000; and 

• Southeast Tasmania Groundwater Quality Map 1:250 000. 

These maps provide broad generalisations on the common aquifer types and groundwater 
characteristics for the regions they cover.  However, whilst the maps indicate the aquifer type 
nearest to ground surface, they do not demonstrate the presence nor type of deeper aquifers.  
Furthermore, the maps present well yields and salinities for wells completed at any depths without 
differentiating between aquifers. 

A recent compilation of groundwater data for the Sorell Groundwater Project (Latinovic, 2002) 
provides more detailed information than the above maps, and accordingly was used as the basis 
for much of the following discussion. 

The total volume of water in storage in the basalt aquifer is estimated to be 27,000 ML (Iron Creek 
Integrated Catchment Committee, 1998) based on an area of 18 km2, an average saturated 
thickness of 30 m and a porosity 5%.  There are no reported hydraulic parameters for any of the 
aquifers in the Sorell Tertiary Basalt catchment, however it is reasonable to assume that 
transmissivity ranges over at least two orders of magnitude due to variations in the vesicularity of 
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the basalt.  For example, the eastern basalt flow is known to be columnar, while the western and 
southern flows are more vesicular (pers. comm. workshops, 2007) and thus would possess higher 
horizontal hydraulic conductivity. 

Well yields for each of the main aquifers are presented in Figure 8a and reveal that many of the 
Tertiary basalt wells have high yields in excess of 5 L/s. A map of all recorded wells is shown in 
Figure 6. The map indicates a relationship between yield and surface geology, with higher yields 
in areas where basalt is present at the surface or where it is overlain by thin layers Quaternary 
sediments.  Groundwater quality is generally reasonable, with most wells reporting between 
1,000 to 2,000 mg/L (Figure 8b and Figure 5)).  Some wells do however have high groundwater 
nitrate concentrations with reports of up to 400 mg/L (M. Latinovic, 2002). 

2.7 Surface Water – Groundwater Interaction 
The main surface water resources in this catchment are Sorell Rivulet and Iron Creek.  Anecdotal 
evidence suggests these systems should be closely connected with groundwater and gaining 
throughout (pers. comm. workshop 2007).  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 (Figure 9). 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 (Miladin Latinovic pers. comm., 2008). 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 (Miladin Latinovic pers. comm., 2008). 

2.8 Water Use and Management Issues 
Current groundwater use in the Sorell area is perceived to be very low (pers. comm. M. Latinovic 
2007).  Historical extraction may have been as high as 250 ML/yr but in 1998, groundwater 
extraction had reduced to about 50 ML/yr (M. Latinovic, 1998).   

Evidence to suggest this rate of extraction hasn’t changed over the last decade can be gleaned 
from the current irrigated area and application rates.  The Tasmanian Dairy Industry website3 
suggests the annual irrigation requirement for the nearby Bushy Park area is 4.1 ML/ha/yr.  Whilst 
this value applies to high production pasture, it also provides an indication of likely water 
requirements for irrigated horticulture.  When applied over the current area used for irrigation 
purposes (1.62 km2) the rate of application becomes 664 ML/yr which is very similar to the current 
volume of surface water allocations for the catchment (641 ML/yr, DPIW, 2007) indicating that 
groundwater extraction is negligible. 

The National Land and Water Resources Audit (Sinclair Knight Merz, 2000) provided preliminary 
estimates of sustainable groundwater yield for various areas of Tasmania.  Of all of the areas 
studied, only Sorell and Wesley Vale were identified as areas where the groundwater resource 
would be overdeveloped within the next 70 years. 

                                                      

3 http://intodairy.com.au/pasture 



Conceptual Model Report for Sorell Tertiary Basalt 

PAGE             6 

 

Other groundwater management issues that will warrant future attention in this catchment include 
groundwater contamination by nitrates, and potential reversal of hydraulic gradients between 
surface water and groundwater. 

2.9 Groundwater and Surface Water Monitoring 
DPIW currently monitor one observation well in this catchment completed in the Tertiary Basalt 
aquifer at Pawleena Road, which is part of an intermediate to local flow system (Ezzy, 2004).  The 
hydrograph for this well is presented in Figure 10 and reveals a steep downward trend between 
1991 and 2000, which appears to be in line with lower than average rainfall over this period.  
There is also an increased seasonal amplitude noted since 2000, which may be due to increased 
pumping from nearby wells.  Ezzy (2006) notes that the water level in this well is approximately 
2.5 m below the original depth at the time of drilling in 1991, but that all water levels in the basalt 
aquifer near the monitoring bore are recovering since the construction of a farm dam on the 
neighbouring property. 

There is currently no surface water monitoring in the catchment. 
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3 GROUNDWATER INFLOWS 

3.1 Diffuse Recharge 
Diffuse groundwater recharge is likely to occur throughout the Sorell Tertiary Basalt catchment.   
The clayey Vertosols in the centre of the catchment (Figure 4) may inhibit recharge, although on 
the other hand, seasonal cracking of the clays may actually facilitate the infiltration of rainfall 
recharge. 

The current project has used two alternative methods to estimate recharge rates.  The first is 
known as the steady state Chloride Mass Balance (CMB), which has been applied successfully to 
a range of climatic and hydrogeological settings around the world over the last 40 years.  The 
method, which assumes the chloride ion behaves conservatively in the sub-surface environment4, 
is based upon conservation of mass between the chloride deposited at the land surface in rainfall 
and the chloride reaching the water table as groundwater recharge.  This mass balance can be 
expressed as follows: 

Recharge rate x [Cl] in recharge = Precipitation rate x [Cl] in precipitation (2) 

The Pawleena Road monitoring well has been sampled on 27 occasions between 1991 – 2006 
and analysed for chloride concentration, with a range of results from 440 - 660 mg/L 
(mean 580 mg/L).  Adopting this range of values as the Cl concentration in recharge water, and a 
mean annual precipitation rate of 551 mm/yr, the Cl concentration in precipitation is the only 
variable required to obtain an estimate of recharge rate.  In the absence of chemical analyses for 
local rainfall samples, the Cl concentration in precipitation must be estimated.  Numerous studies 
of near-coastal aquifers on mainland Australia have measured rainfall Cl at 5 - 10 mg/L.  Using 
this range of values for Cl concentration in precipitation derives a range of recharge rates of 
4 - 13 mm/yr for the Tertiary basalt aquifer (i.e., less than 2% of mean annual rainfall). 

There also some uncertainty with regard to the recharge rates calculated using the chloride mass 
balance approach. Changes to land use (such as forestry) may affect the interpretation since the 
method relies on the assumption that the loading of chloride from rainfall is in steady-state with 
the chloride loading to groundwater.  

The second method employed by this project to estimate recharge utilises an empirical 
relationship derived by Zhang et al. (1999, 2001) for estimating evapotranspiration under different 
land use combinations and annual rainfall.  The relationship, which has recently been calibrated 
for Australian catchments (Table 2), is: 

           (3) 

 

                                                      

4 Conservative behavior of chloride is usually a valid assumption as the chloride ion rarely participates in 
water-rock interactions, except in situations when the water is approaching, at or above saturation with 
respect to halite. 
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where ET is actual evapotranspiration, P is annual rainfall, E0 is a rainfall scaling parameter, and 
ω is a parameter related to plant available water.  This relationship is plotted in Figure 11 using 
the parameters provided in Table 2.   

Table 2 Calibration parameters for Australian catchments plotted on curves derived 
by Zhang et al.  (1999, 2001) 

Factor Grass/Cleared Trees 

E0 1400 1800 

w 0.5 4 

 

 

 

 

 

 

 

 

 

 

Figure 11 Empirical curves derived by Zhang et al. (1999, 2001), plotted for Australian 
catchments using parameters from Table 2. 

“Excess water” can be defined as the difference between rainfall and evapotranspiration, or 
equally by assuming negligible change in groundwater storage, the sum of groundwater recharge 
and stream flow.  Whilst only “grass/cleared” and “tree” curves are plotted in Figure 11, the 
excess water for any catchment containing a mix of these two extreme land uses can be 
estimated simply by linear scaling. 

For the Sorell Tertiary Basalt catchment, the long-term average rainfall value of 551 mm/yr 
(section 2.2) together with a land use mix of 82 % grass/cleared and 18 % trees (comprising 
remnant native vegetation and plantation forestry, Figure 5) to estimate the annual excess water 
as being 69 mm/yr for the catchment.  In the absence of monitored or modelled stream flow for 
any of the main rivers in the catchment, it was assumed runoff equals 10% of the mean annual 
rainfall (i.e., 55 mm/yr).  This runoff value was then subtracted from the excess water value to 
obtain a recharge estimate of 14 mm/yr. 

Table 3 summarises the recharge estimates. The mid-point (9 mm/yr) of the range derived (4 -
 14 mm/yr) is the assumed recharge for a preliminary water budget of the catchment. In reality 
however, it is plausible that recharge varies by at least a factor of four over the catchment. 
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Table 3 Summary of diffuse recharge estimates for the Sorell Tertiary Basalt 
catchment. 

Method (Source) Recharge Rate (mm/yr) 

Steady-state Chloride Mass Balance (current project) 4-13 

Annual excess water less stream flow Zhang et. al. (current project) 14 

Assumed recharge for preliminary water budget 9 

 

3.2 Point Source Recharge 
Localised recharge to any of the aquifers in the Sorell Tertiary Basalt catchment is considered to 
be negligible due to the absence of any surface karst features or areas of intensive irrigation. 

3.3 Recharge from Losing Streams 
Groundwater recharge via leakage from the Sorell Rivulet or from the lower reaches of Iron Creek 
may be important throughout the catchment (Figure 9), however this can neither be proven nor 
quantified without time series monitoring data of groundwater levels and river stage. 
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4 GROUNDWATER FLOW 

4.1 Groundwater Level Contours 
MRT’s drillhole database for water wells contains records of the latest depth to water level 
measured at each well, in addition to an attribute that states “geology of the main aquifer”.  From 
this database, all wells that have “Tertiary Basalt” listed as the geology of the main aquifer and a 
depth to water level measured within the last 20 years, were selected to construct a water table 
(potentiometric) contour map (the last recorded water level was used).  As the majority of wells do 
not have surveyed elevations, the potentiometric contour map was produced by initially 
constructing a depth to water level surface, then subtracting it from a gridded topographic surface.   

The resultant water table contours are shown in Figure 12 and reveal a range in groundwater 
elevations from around 70 mAHD in the far east of the catchment, to less than 10 mAHD at the 
coast near Sorell township. A steep hydraulic gradient is evident in the centre of the catchment 
where the basalt flow appears to become narrower, possibly suggesting a constriction of 
groundwater flow in this area. 

4.2 Groundwater Flow Direction 
Groundwater flow directions have been inferred from the groundwater elevation contours shown 
in Figure 12, and can be summarised as follows: 

• The groundwater flow direction tends to follow the orientation of basalt flows, with both a 
north to south component and an east to west component; 

• The flow lines coalesce in the lower parts of the catchment near the mouth of Iron Creek. 

4.3 Flow rates 
By assuming groundwater movement through the catchment occurs via inter-granular flow under 
laminar conditions, the simplest form of Darcy’s Law5 could be applied to estimate the average 
linear groundwater flow velocity.  However, this calculation is not possible for the Sorell Tertiary 
Basalt catchment due to the lack of aquifer transmissivity estimates. Instead, only a range of likely 
flow velocities of between 1 - 1000 m/yr can be estimated. 

 

                                                      

5 Darcy’s Law can be expressed as v = K.i/η, where v is the average linear flow velocity [LT-1], K is aquifer 
hydraulic conductivity [LT-1], i is hydraulic gradient [-] and η is aquifer porosity [-]. 
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5 GROUNDWATER OUTFLOWS 

5.1 Lateral Discharge 
The shape and distribution of the interpreted groundwater elevation contours shown in Figure 12 
suggest that groundwater discharges from the Sorell Tertiary Basalt into the sea.  For the purpose 
of constructing a preliminary water balance for this catchment, the rate of groundwater discharge 
has been estimated by assuming an aquifer transmissivity of 500 m2/day and using conventional 
flow net analysis6.  This approach yielded a discharge rate of 3,650 ML/yr. 

5.2 Groundwater Extraction 
The current rate of groundwater extraction from the Sorell Tertiary Basalt catchment is estimated 
to be less than 100 ML/yr (section 2.8). 

5.3 Evapotranspiration from Shallow Water Tables 
Evapotranspiration has the potential to remove large volumes of groundwater where water tables 
are close to the ground surface (typically within 2 - 3 m).  To accurately estimate this flux for the 
Sorell Tertiary Basalt catchment would require a high resolution digital elevation model, a detailed 
knowledge of the rooting depths of local plant species and their annual rate of groundwater use.  
Whilst this information is not readily available to the current project, the occurrence of shallow 
groundwater level (< 3m below ground level) provides some indication as to the likely magnitude 
of ET losses throughout the catchment. In the Sorell Tertiary Basalt catchment, the majority of all 
recorded water levels were deeper than 3 m. (The only exceptions were in the Sorell area where 
water levels one Tertiary basalt well, one Tertiary well and one Triassic well were shallower than 
3 m). This suggests that ET is not a large component of the water budget, but the available data 
is limited and more water level measurements are required to test this hypothesis. 

5.4 Groundwater Discharge to Streams 
Iron Creek may be losing in its lower reaches and recharging the underlying Triassic aquifer 
(Section 2.7).  However there is insufficient data to quantify this rate of discharge for the purpose 
of constructing a preliminary water balance. 

                                                      

6 Flow net analysis is an application of Darcy’s Law: Q = T.i.w, where Q is the groundwater flux [L3T-1], T is 
aquifer transmissivity [L2T-1], i is hydraulic gradient [-] and w is aquifer width [L]. 
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6 CONCEPTUAL MODEL 

6.1 Block Diagram 
A three-dimensional conceptual hydrogeological model of the Sorell Tertiary Basalt catchment 
has been built (Figure 13) using a Digital Elevation Model (DEM) for the topographic surface.  
The key features to the conceptual model are provided below: 

• The high yielding basalt aquifer covers an area of some 18 km2 and can be considered as 
a single unconfined hydrogeological unit regionally; 

• The groundwater flow system is considered to be of local to intermediate scale, with 
recharge occurring at low rates throughout the catchment, and discharge to the coast 
(and probably streams); 

• Lateral groundwater inflow to the catchment is negligible. 

6.2 Preliminary Water Budget 
Using the calculations derived in previous chapters, Figure 13 has annotations of preliminary 
estimates for the main components of the water balance, and an indication of where in the 
catchment they may occur.  This data is also summarised as either groundwater inflows or 
outflows in Figure 14 to establish a catchment groundwater balance.  The water budget has 
indicated that: 

• The groundwater system is recharged predominately through rainfall infiltration, with 
discharge occurring mainly at the coast (and probably to streams and via ET from shallow 
water tables, although these component remain unquantified); 

• A large deficit of water for the catchment, but this is because several components of 
remain unquantified or there may be some errors associated in the calculations.  In 
particular, there is a large imbalance between recharge and lateral discharge, which 
suggests one of these components may be incorrect, or that there are unquantified 
components of the water budget that are significant. There is more confidence in the 
recharge estimate as two different methods (CMB and Zhang et al., 1999, 2000) derived 
similar recharge rates. It is possible that lateral discharge has been overestimated, but 
aquifer tests and additional water level measurements are required to test this 
assumption. It is also possible that the Tertiary basalt aquifer is recharged from losing 
streams despite anecdotal evidence to the contrary (Section 2.7); 

• Despite a very low recharge rate, the volume of extraction relative to rainfall recharge is 
considered to be very small, which places this catchment in a low category of threat. 

6.3 Knowledge Gaps and Uncertainty 
The preliminary water budget is considered to be very approximate and should not be used for 
any purpose other than to highlight existing knowledge gaps.  In particular, it should not be used 
for defining existing levels of use or sustainable yield for management purposes. 
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A summary of all data sources made available for the preparation of this conceptual model report 
is provided in the Data Inventory (Appendix B). 

The preliminary conceptual model (Figure 13) and groundwater budget (Figure 14) highlight 
components of the water balance that need to be better defined for the Sorell Tertiary Basalt 
catchment.  These are groundwater recharge from (or discharge to) streams, lateral discharge to 
the ocean and ET losses from shallow water tables. 

7 RECOMMENDATIONS FOR FURTHER 
STUDIES 

Based on the available data, the following fieldwork is recommended for the Sorell Tertiary Basalt 
catchment via future funding opportunities: 

• Run-of-river sampling and flow gauging of major surface water systems to provide 
estimates of surface water discharge, and groundwater discharge rates and locations; 

• A survey of water wells to establish areas where shallow water tables exist, and therefore 
where ET might be an important component of the water balance; 

• On-going monitoring of groundwater levels and quality. 
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APPENDIX A 

GEOLOGICAL DESCRIPTIONS OF FEATURES SHOWN IN 
FIGURE 6 



Symbol Description
Qh Sand gravel and mud of alluvial, lacustrine and littoral origin.
Qpt Talus, vegetated and active.
Rq Dominantly quartz sandstone.
Tb Basalt (tholeiitic to alkalic) and related pyroclastic rocks.
Ts Dominantly non-marine sequences of  gravel, sand, silt, clay and regolith.
Jd Dolerite (tholeiitic) with locally developed granophyre.
Pu Upper glaciomarine sequences of pebbly mudstone, pebbly sandstone and limestone.
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APPENDIX B 

DATA INVENTORY FOR THE SORELL TERTIARY BASALT 
CATCHMENT 



Sorell Tertiary Basalt

Data Available  Source / Publications Comments
Overview of Geology

Age and depositional enviroments
Y Sorell GW Project 1: Geology

post-depositional history (tectonics, metamorphism)

Topography / Physiographic Setting

DEM ***
Y DPIW - electronic

- contours
Y DPIW - electronic

- point heights
raster DPIW - electronic

soil type
Y DPIW - electronic Simon Lynch

land use (i.e., native vegetation vs. dry land farming 
vs. irrigation vs. plantation forestry) Y DPIW - electronic Simon Lynch

Basic Hydrogeology

stratigraphy - no. aquifers/aquitards
Y Sorell GW Project 2: Hydrogeology (Latinovic) primarily basalt aquifer

thicknesses (reliable geological logs)

porosity/specific yield

hydraulic conductivity

Groundwater Monitoring

multilevel piezometers

time series gw levels ***
Y MRT TIGER database DPIW to extract from TIGER, 1 well

time series gw chem

Water table contours

Groundwater flow – direction, rates?

Surface water monitoring

time series sw flows
gaining throughout

time series sw chem

Surface water-groundwater interaction ***

baseflow separation from sw monitoring
Y HydroTas Coal

gw monitoring responses

Groundwater Recharge

Rainfall seasonality/history

Diffuse recharge
likely

- relationship with soil/land use

- rainfall-gw chemistry/salinity

Localised recharge (e.g. flood or preferential)
potentially from creek

- flood extent and duration

- bore hydrograph responses

- gw quality maps

Groundwater pumping (extraction) ***

Irrigation type/efficiency

Crop types/volumes applied

History of use

Bore density
Miladin very low

Drawdown/recovery responses

Evapotranspiration

depth to water table

vegetation types/health

evidence of salinisation

Artificial Drainage

network

drain elevation cf. groundwater levels

Groundwater Model - type, purpose and 
necessary features

Data Inventory - Class ABC




