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The Department of Primary Industries, Parks, Water and Environment (DPIPWE) 
The Department of Primary Industries and Water provides leadership in the 
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effective management of our natural resources. 

The Water and Marine Resources Division provides a focus for water management 
and water development in Tasmania through a diverse range of functions, including 
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1.  Introduction 

The Sassafras Wesley Vale area is on the north central coast of Tasmania, covering an area 
of 182 km2 between the Mersey River in the west, the Rubicon River in the east and State 
forest in the south. Geologists know the area as the Devonport-Port Sorell-Sassafras Tertiary 
Basin, which is further divided into Sassafras, Port Sorell and Wesley Vale sub-basins 
(Appendix C).  The area contains a large groundwater resource and groundwater is widely 
used for stock and domestic use, and for irrigation.  As a result, it has been the focus of a 
number of geological and groundwater resource studies. 

Groundwater occurs in the water bearing layers (aquifers) within unconsolidated sediments 
(silt, sand and gravel) and fractured rocks.  

The high quality soils in many parts of the Sassafras Wesley Vale area has meant that land is 
used for intensive grazing and cropping, and irrigation is widely used.  Many irrigators in the 
area use the local groundwater resources from bores or springs in addition to their allocated 
surface water supplies.  It is estimated that there are more than 60 high-yielding irrigation 
bores currently being used in the area (REM 2009).   

Recent groundwater investigation and modelling (REM 2009) shows that all of the streams in 
the area are groundwater dependant to some extent.  So if groundwater levels are lowered 
due to increased groundwater pumping, spring and river baseflow may be reduced.  This 
investigation has shown that over the whole area, the annual average baseflow makes up 
approximately 43% of the total annual average surface runoff.  As the baseflow is likely to be 
largely derived from groundwater discharge, this demonstrates the high level of connectivity 
between the groundwater and surface water systems. 

Historical surveys of bore water use find that between 1200 to 5000 ML (megalitres) of 
groundwater is used annually (1200 to 3200 ML/yr in Cromer 1993, and 4000 to 5000ML/yr 
REM 2009).  During dry summers higher levels of groundwater extraction are likely to take 
place.  The estimated average annual groundwater recharge for the area is 16,380 ML(REM 
2009) but previous estimates vary between approximately 12,000 and 30,000 ML per year 
The research suggests that current groundwater extraction is moderate relative to rainfall 
recharge at a regional scale (REM 2009, Cromer 1993) and represents a moderate level of 
risk. 

No detailed assessment has, however, been made of the localised impacts of the 
groundwater use on other water users, the groundwater requirements of environmental values 
and on surface water systems in this area.  Until these risks are better understood, it is 
unlikely that any further allocation of groundwater will occur above existing levels of use. 

The presence of the large groundwater resource and high water levels of groundwater use  
means that management arrangements need to be put in place to protect current users of the 
groundwater and surface water resources and to protect groundwater-dependent 
environmental assets.  This will be one of the first appointed groundwater management areas 
in the State. 
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2.  Geology and the groundwater resource 

2.1 Geology 
The geology of an area is one of the major controls on groundwater quantity and quality in 
any given catchment.  The Sassafras Wesley Vale area comprises a complex arrangement 
of sedimentary and igneous rocks.  The following rock types have been mapped and 
characterise the catchment.  Maps showing the distribution of rock types in the area is shown 
in Figures 1 to 3, and two cross sections of the geology area are shown in Appendix B. 
 
Age Rock Type  Description 

Quaternary Unconsolidated sediment Sand, gravel and mud of alluvial, lacustrine  
and littoral origin; Talus  

Tertiary Unconsolidated sediment Interbedded clay, silt sand and gravel layers  
of variable thickness. 

Tertiary Igneous Basalt 
Jurassic Igneous Dolerite 

Permian Sedimentary Upper glaciomarine sequences of pebbly  
mudstone, pebbly sandstone and  
sandstone; 
Freshwater and paralic sandstone and  
mudstone with some coal measures. 

Lower glaciomarine sequences of mudstone, 
pebbly mudstone, pebbly sandstone, minor limestone 
and Tasmanite oil shale. 

 

 
2.2 Aquifer yields and water quality 
There are two main types of aquifer in the Sassafras Wesley Vale area.  These are 
unconsolidated quaternary and tertiary sediments, and fractured rock aquifers (which may be 
in basalt, dolerite or consolidated Permian rocks).  The main aquifer types in the catchment, 
water bore yields from the different rock types, and groundwater salinity found in them are 
presented in Table 1.  

There are records of 455 water bores in the area. However, numbers are not exact because 
about 142 of those on record are no longer in use, or records of bores that may have been 
drilled in the area have not been supplied to the Department.  The yields from each bore on 
record after drilling is presented in Figure 1 and water salinity data obtained from bores in the 
area is presented in Figure 2.  The salinity of water from most of the bores measured is 
within the maximum limit for potable drinking water, which is less than 500 mg/L (Australian 
Drinking Water Guidelines, 2004).  Some bores produce water with salinity levels greater 
than 500 mg/L, which is still suitable for stock. 
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Table 1 Summary of groundwater aquifers in the Sassafras Wesley Vale catchment, their 
yield and average water salinity.  

 

Aquifer Type Age Bore Yields 
(litres/sec)

Groundwater 
Salinity (mg/L) 

  Range Average Range Average
Unconsolidated  
sediments 1 

Tertiary(67) 0.08–6.70 0.87(n=57) 220-1013 397(n=5) 

Fractured rock 2 Basalt (320) 0.04–25.30 3.56(304) 91-700 330(45) 
 Jurassic 

Dolerite (32) 
0.08–10.10 1.73(32) 185-2420 1302(2) 

 Permian 
Rocks (17) 

0.13-5.76 2.23(17) N/A 280(1) 

Unclassified Bores 12 0.63-4.54 2.14(3) 81-278 150(3) 

Notes: 
1. Unconsolidated sediments consist of clay, silt, sand and gravel.  Groundwater is stored 

between the grains or particles making up the sedimentary material.  The best bore yields 
are obtained where the clay and silt content is low.  

2. Fractured rocks include Tertiary basalts, Jurassic Dolerite and Permian rocks (siltstone, 
sandstone and mudstone).  Groundwater is stored in joints, bedding planes and fractures in 
the rock. 

3. Groundwater salinity (Total Dissolved Solids in mg/L) – recorded groundwater salinities in all 
aquifers listed indicate that groundwater is generally suitable for stock, domestic and 
irrigation purposes.  Groundwater with salinity greater than 500mg/L is generally not suitable 
for irrigation and domestic use.  Before the water is used for domestic purpose it should be 
fully analysed as water salinity is not the only factor that define suitability of the water for the 
intended use. 

4. Thirlstane Basalt aquifer (second deeper basaltic unit) is the main productive aquifer in the 
Wesley Vale area. 

() Parentheses indicate the total number of boreholes installed in each geological unit and the 
number of boreholes used to calculate statistics.  
# All data is derived from the Mineral Resources Tasmania (MRT) groundwater database and 
uses data supplied by drillers at the time of drilling.  Total number of recorded bores drilled in the 
area is 455; from this number 142 bores were subsequently recorded as abandoned. Borehole 
depth is in a range from 3-164 m, with average depth of 52m. 
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Figure 1 Geological map of the Sassafras Wesley Vale area including the location of water 
bores in the area and their yields at the time of drilling.  The geological legend is explained in 
Appendix A. 
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Figure 2 Geological map of the Sassafras Wesley Vale area including the location of water 
bores in the area and their recorded salinity (Total Dissolved Solids in mg/L).  The geological 
legend is explained in Appendix A. 
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3. Groundwater monitoring 
The Sassafras Wesley Vale area currently contains 12 monitoring bores, which are a part of 
the state-wide groundwater monitoring network.  The locations and names of the monitoring 
bores are presented in Figure 3 and Table 2.  The water table in these bores was measured 
regularly by MRT between 1985 and 1989, and has been measured every six months from 
1990 to the present.  Summary data from four of the monitoring bores is presented in Figure 
4. 

Historical records from these monitoring wells, which are not directly affected by pumping 
from neighbouring production wells, indicate seasonal (winter - summer) fluctuations of 
typically 2 - 3 m.  In the last few years the water levels from the wells appear lower (most 
likely due to reduced rainfall and subsequent reduction in recharge), but still fall within the 
rage identified from the bores in the past.  However, the seasonal variations in water level 
(from measurements before and after the irrigation season) appear to have significantly 
reduced (Figure 4). 

 
Figure 3 Map of the Sassafras Wesley Vale area, the geology of the area and the locations 
of monitoring bores. The names and locations corresponding with the monitoring bores 
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In the early 1980s a second network of 11 monitoring wells was installed in the Moriarty and 
Northdown area adjacent to some existing irrigation wells.  Water levels were measured 
regularly in these wells and groundwater usage was recorded from corresponding pumping 
wells between 1984 and 1990.  After 1991 water levels were recorded every 6 months in 
the 11 monitoring wells.  Due to  proximity of the second network of monitoring wells to 
irrigation wells, water levels exhibited much a greater seasonal variation (20 to 40 m), but 
no long term rise nor decline of water levels is evident (for more information see Cromer 
1993 and REM 2009).  The wells described above are not currently a part of the state-wide 
groundwater-monitoring network, but water level information is still occasionally recorded in 
remaining bores by DPIW staff. 

4. Groundwater issues in the Sassafras Wesley Vale area 
A number of potential groundwater issues have been identified for the Sassafras Wesley Vale 
area: 

1. Groundwater levels can be affected both by the amount of rainfall recharge to the 
groundwater system and by extraction of groundwater from the system.  These effects 
may be both short- and long-term.  Lower water tables can have a number of significant 
effects: 

• Reduced access to groundwater for water users due to reduced yield from bores or 
the drying up of bores. 

• Reduction or stopping discharge from springs.  A reduction in spring-fed base-flow 
will cause a more rapid drop to cease-to-take levels for surface water allocations in 
the catchment during dry times. Some stock and domestic dams also rely on springs 
to maintain dam levels. 

 
2. Environmental values may also depend on the maintenance of minimum groundwater 

levels. A number of wetland and riparian species, such as the central north burrowing 
crayfish, the green and golden frog, and a number of threatened plant species rely on the 
high groundwater levels to survive during the summer months (DPIW 2008). Some native 
fish and invertebrate species have also been identified as having high conservation value 
in some parts of the area and they rely on the near continuous base flow in creeks that is 
provided by the groundwater springs. 
 

3. Monitoring of groundwater levels to date suggest that groundwater use within most of the 
catchment is within a stable range.  However, groundwater studies in the past have found 
that in a part of the catchment the groundwater system can take almost an entire year to 
recharge (Cromer 1993; REM 2009).  Groundwater levels have also shown a sustained 
decline since 2006 as a result of the sustained and severe rainfall deficit. 
 

4. Some bores in the area have been placed too close together and extraction of water from 
one bore can lead to interference with the performance of neighbouring bores.  It is 
intended that measures will be put in place to prevent such poor placement of bores in the 
future. 

 
5. The proposed importation of irrigation water from outside the area may lead to 

mobilisation of more nutrients and salts from the soil profile into the groundwater and 
streams through increased recharge. 
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5. Groundwater activities in the Sassafras Wesley Vale area 
The Department of Primary Industries, Parks, Water and Environment is currently working 
towards licensing and allocating groundwater use in the State.  The Sassafras-Wesley Vale 
and the Mella-Togari areas have been identified as having large groundwater resources 
and high levels of groundwater use and, therefore, have the highest priority for groundwater 
management in the State.  The two areas will be the first to be declared as groundwater 
management areas and to have groundwater management provisions developed.  Where 
the area of a Water Management Plan includes declared groundwater areas, the provisions 
for groundwater management will be incorporated into them.  

A number of different types of assessment are being undertaken for the development of 
groundwater management in the area.  In 2007, the State government commissioned 
consultants to develop models of the groundwater resources in 19 areas of the state, 
including the Sassafras Wesley Vale area.  The results of this work were finalised in early 
2009 (REM 2009).  The models can be used to estimate water balances, and to provide 
information on the effects of groundwater extraction on groundwater levels and flows and to 
model the impact of various groundwater extraction, land-use change and climate change 
scenarios. 

A survey of groundwater use and yield from each bore in the area will be undertaken to 
more accurately identify the amount, purpose and location of groundwater use in the area.  
Water meters will also be required to be fitted to all bores that require a water licence for 
the taking of water. 

The Department will continue monitoring water levels in the area in order to manage 
groundwater water resources in the area within the recorded historical groundwater levels. 

6. Groundwater licensing 
The Department will introduce groundwater licensing and allocation to declared 
groundwater areas such as the Wesley Vale area in the next three years. The Department 
is currently developing and implementing a regulatory framework for groundwater resources 
in the state. 

7. Other state-wide groundwater activities 
• The Department has recently introduced a water well drillers licensing system. This will 

regulate the water drilling industry to ensure minimum levels of competency for 
different classes of drillers.  

• The Department will be introducing a well works permit system in September 2009, 
which complements the new well drillers licensing system. The well works permit 
system will help ensure that bores are located and constructed to optimise the 
advantage of available groundwater resources, protect the interests of other 
groundwater users and environmental needs and ensure that minimum well 
construction standards are met. 
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Appendix A    Geological codes and their meanings 

Symbol Description 
Q Quaternary – formed 2.6 Ma* to 10 000 years ago. 
T  Tertiary – formed 65 Ma to 2.6 Ma 
J  Jurassic – formed 208 Ma to 140 Ma 
P Permian – formed 290 Ma to 245 Ma 
  
Q Undifferentiated Quaternary sediments. 
Qh Sand gravel and mud of alluvial, lacustrine and littoral origin. 
Qps Coastal sand and gravel. 
Qpt Talus, vegetated and active, consisting dominantly of dolerite 

boulders. 
Qp Glacial, periglacial and fluvioglacial sediments including till and 

interglacial deposits. 
TQ Undifferentiated Cenozoic sand and gravel deposits. 
Tb Basalts: 

• Moriarty Basalt – present on surface in the northern and southern 
part of the catchment, deeply weathered in most areas, dated at 
25.9+- 0.2 Ma. 

• Thirlstane Basalt – main groundwater aquifer, outcrops on 
surface in the central part of the catchment, in the rest of the 
catchment underlay Moriarty Basalt. It is non-vesicular to highly 
vesicular and amygdaloidal, in places deeply weathered, alkali 
olivine basalt, with minor volcanic sandstone and breccia, dated 
at 38.1+-0.6 Ma . 

Tc Conglomerate, gravel and grit. 
Ts Dominantly non-marine sequences of gravel, sand, silt, clay and 

regolith. 
Jd Dolerite and related rocks. 
P Glacial, periglacial and fluvioglacial sediments including till and 

interglacial deposits. 
Pu Upper glaciomarine sequences of pebbly mudstone, pebbly 

sandstone and limestone.  
Pf Freshwater and paralic sandstone and mudstone with some coal 

measures. 
Pl Lower glaciomarine sequences of mudstone, pebbly mudstone, 

pebbly sandstone, minor limestone and Tasmanite oil shale. 
Lt Undifferentiated pelitic rocks and quartzite sequences, with 

greenschist facies metamorphism. 
Water Water 

*Ma means million years ago. 
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Appendix C Sassafras Wesley Vale area from Cromer 1991, which show approximate locations of Tertiary sub-
basins and monitoring wells in the area. 


