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1. Introduction 

This desktop study provides an overview of the available geological and hydrogeological 
information supporting the development of a water management plan for the Macquarie River 
catchment. The Macquarie River catchment lies upstream of the Lake River in the Midlands 
region of Tasmania and covers an area of approximately 2736 km2.  Major tributaries of the 
Macquarie River include the Isis, Blackman, Tooms and Elizabeth rivers. 

The catchment consists of a broad, elevated basin flanked by the steep Western Tiers 
escarpment, and by moderately dissected slopes of the Eastern Tiers. Plateau surfaces to 
both the east and west contain the headwaters of major tributaries.  

Low-lying areas of the catchment between Ross and Lake River belong to a major tertiary 
geological unit known to geologists as the Longford Tertiary Basin. The remaining area of the 
catchment contains older Permian, Triassic and Jurassic rocks (Figure 5).  Groundwater 
occurs in the water bearing layers (aquifers), within unconsolidated sediments (silt, sand and 
gravel) and in fractured rocks. The groundwater resource and groundwater are mainly used 
for stock supply and occasionally for irrigation where the water quality is suitable or is mixed 
with fresher water. 

The major previous investigations of the region’s groundwater consist of overviews by Nye in 
1926, a detailed account of the Longford Basin in the northern part of the catchment (Matthews 
1983), and an overview of the groundwater resources of the region, including the likely yields 
and chemistry of the water derived from the local aquifers (Taylor 2000). During the last two 
studies, regional groundwater maps have been prepared to aid in assessing potential 
development of the resource. The extent of the previous studies is shown on the Figure 1. 

During the previous studies, no detailed assessment was made of the localised impacts of 
groundwater use on other water users, the groundwater requirements of environmental values 
and on the interactions with surface water systems in this area. 

Findings from the recent Tasmanian Sustainable Yield project (Harrington 2009) suggest that 
plateau and escarpment reaches of streams are mainly gaining, with variably losing and 
gaining stream reaches occurring in the sedimentary plains of the Longford basin. Baseflow in 
streams, other than those resulting from the regulated fresh water releases from Tooms Lake 
and Lake Leake, is likely to be largely derived from groundwater discharge.  

This report also examines a number of groundwater management issues, as far as possible, 
including: 

• The estimated current levels of groundwater use in relation to the estimated potential 
groundwater recharge at a catchment scale; 

• The connectivity between groundwater and surface water in the catchment and how 
groundwater pumping may affect springs and river baseflows; 

• The potential for mobilisation of salt stored in the duplex soils and in saline groundwater 
due to changes in catchment hydrology, which arise from previous land use changes such 
as land clearing or from changes induced by the importation of water into the catchment 
for irrigation. 

Appropriate investigations and management arrangements need to be put in place in future to 
assess and mitigate the risks, and to ensure that current users of the groundwater and surface 
water resources and groundwater-dependent environmental assets are adequately protected. 
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 Figure 1.  Previous studies of groundwater in the Macquarie catchment (from Taylor 2000) 
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2. Climate 

The Macquarie catchment is located in one of the driest areas of the State. Climatic effects 
provide one of the main controls on local groundwater recharge and groundwater quality. 
Rainfall in the catchment area is highest in the eastern and western highland area with mean 
annual rainfall in a range from 1000 - 1300 mm. In the remaining lowland areas, average 
annual rainfall is in a range from 500 – 600 mm. 

Figure 2. – Variation in Macquarie River catchment annual rainfall and evaporation 
(1970 – 2007) superimposed with rainfall’s 5-year moving average, and overall mean 
annual rainfall for 1970-2007 and 1997-2007 (SILO data, source DPIW 
2008).

Figure 3. Mean annual rainfall and evaporation in the Macquarie River catchment 
1970 - 2007 (SILO data, source DPIW 2008). 
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The overall average annual rainfall for the period from 1970 to 2007 was 580 mm. Analysis of 
mean monthly rain and evaporation data for the same period indicates that average monthly 
rainfall exceeds the evaporation in the period May – August by 73 mm. The remaining 73 mm 
of rainfall are potentially available for the recharge of the groundwater aquifers. Due to 
variable properties of the aquifers, terrain morphology, plant water use and other factors, only 
a portion of the potentially available rainfall will eventually recharge groundwater aquifers. 

3. Geology and the groundwater resource 

3.1 Geology 

The geology of an area is one of the major controls on groundwater quantity and quality in any 
given catchment. The Macquarie catchment 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 are shown in Figures 5, 
6 and 9. 

Table 1 Description of the major geological units in Macquarie river catchment (*Ma means 
million years ago). 

The oldest rocks in the catchment, Permian sediments, occur in a relatively small area east of 
Ross and in the Isis River sub-catchment along the Western Tiers. Triassic sedimentary units 
were subsequently deposited and are present in the southern part of the catchment (York 
Plains), in the Tunbridge area and in the central and northwestern part of the catchment in 
association with Jurassic dolerite. Jurassic dolerite form most of the Western Tiers, low hills in 
the central region (e.g. Macquarie Tier, Hummocky Hill, Isis Hills) and the less elevated 

Age Rock Type  Description 

Quaternary Unconsolidated 
sediment 

Sand, gravel and mud of alluvial, colluvial and 

lacustrine origin; formed 2.6 Ma* to present  

(recent sediments are also included). 

Tertiary Unconsolidated  

sediment 

Interbedded clay, silt, sand and gravel layers, including 

silcrete and ferricrete beds of variable thickness with  

approximate maximum thickness around 100m,  

formed 65.5 to 2.6 Ma*. 

Tertiary Igneous Basalt – multiple flows of basalt lava interbedded with 

thin gravels and clay layers. Maximum known thickness  

is in excess of 84m east of Campbell Town. 

Older nepheline hawaiites are dated at 27.2 Ma* with 

overlying tholeiitic basalts being younger than 27.2Ma*. 

 

Jurassic Igneous Dolerite – formed 145.5 to 200Ma* 

Triassic Sedimentary Upper Triassic - mudstone, siltstone and sandstone  
with coal seams and Lower Triassic – dominantly quartz  
sandstone; formed 251 to 200 Ma*. 
 

Permian Sedimentary Upper glaciomarine sequences of pebbly  
mudstone, pebbly sandstone and sandstone; 
Freshwater and paralic sandstone and  
mudstone with some coal measures; and 
Lower glaciomarine sequences of mudstone, 
pebbly mudstone, pebbly sandstone, minor limestone 
and basal tillite. Formed 299 to 200 Ma*. 
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Eastern tiers. The geology of the region is complicated by discordant Jurassic dolerite 
intrusions. 

On the plains between Ross and Lake River, Triassic and Jurassic dolerite units are 
discontinuously overlain by Cainozoic cover of Tertiary basalts and Tertiary sediment of the 
Longford Tertiary Basin and recent quaternary sediments of alluvial and aeolian origin. 

Younger tholeiitic basalts predominately occur in the central part of the catchment (Conara, 
Campbell Town and Ross region). The maximum known depth of basalts in excess of 84 m 
was recorded in a bore east of Campbell Town. Older nepheline hawaiite basalt that occurs in 
this bore at a depth of 48 m outcrops at Keach Hill, nine kilometres east of Campbell Town. 

The thickness of the Tertiary sedimentary units of the Longford Basin in the catchment 
reaches a maximum depth of 100 m in the Macquarie river plains between Hummocky Hill 
and Lake River. 

 

3.2 Hydrogeology 

There are several main types of aquifer in the Macquarie river catchment.  These are 
unconsolidated Quaternary and Tertiary sediments and fractured rock aquifers (which may be 
in Tertiary basalt, Jurassic dolerite, or consolidated Permian and Triassic rocks).  The main 
aquifer types in the catchment, water bore yields from the different rock types, and 
groundwater salinity are presented in Table 2. 

The total number of recorded bores drilled in the area is 380; from this number 137 bores 
were subsequently recorded as abandoned (Appendix A4). Borehole depths are in a range 
from 2.5 - 202 m, with average depth of 38 m. From the total recorded number of bores 
around 50% were drilled by the Mines Department and its successors during the previous 
major hydrogeological studies (Nye 1926, Matthews 1973 and Taylor 2000). 

 

Figure 4. Number of water bores drilled per year from 1922 – 2009. 

 

The yields from available bores on record after drilling are presented in Figure 5 and water 
salinity data obtained from bores in the area is presented in Figure 6.  The salinity of water 
from most of the bores measured is above the maximum limit for potable drinking water, 
which is less than 500 mg/L (Australian Drinking Water Guidelines 2004).  The majority of the 
bores produce water with salinity levels far greater than 500 mg/L, which is suitable mainly for 
stock supply. 
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Table 2 Summary of groundwater aquifers in the Macquarie 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 

Quaternary(10) 0.39-4.20 1.67(n=3) 237-7162 2596 (n=7) 

Tertiary(38) 0.01–15.20 3.25(14) 535-11865 4270(25) 

Fractured rock 2 Basalt (31) 0.34-25.30 5.70(24) 564-5120 2245(18) 

 Jurassic 
Dolerite (93) 

0.03-50.50* 2.93(62) 272-7350 1752 (32) 

 Triassic 
Sedimentary 
Rocks (189) 

0.01-10.10 0.90(135) 130-7650 1786(86) 

 Permian 
Sedimentary 
Rocks (17) 

0.05-3.78 0.79(7) 982-3670 1848(5) 

Unclassified Bores 7 N/A N/A 700-9270 4411(7) 

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, Triassic 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 purposes.  
Groundwater with salinity greater than 500 mg/L is generally not suitable for irrigation and 
domestic use. If mixed with surface water or treated water, groundwater with salinity greater 
than 500mg/L might be used for irrigation purposes. Before the water is used for domestic 
purpose, it should be fully analysed, as groundwater salinity is not the only factor that 
defines suitability of the water for the intended use. 

4. Unclassified bores are located in a known dryland salinity area East of Tunbridge (Bar and 
Bells lagoons) and probably were drilled in Tertiary sedimentary basin; some of them could 
have been drilled in Triassic and Jurassic rocks. 

5. * High yielding Jurassic Dolerite bores reported in the recent drilling reports should be 
treated with caution. In areas outside of the Tertiary basin, these rocks usually have low 
yields unless they are located along the major fault lines and in the parts of the catchments 
with higher rainfall. 

() Parentheses indicate the total number of boreholes installed in each geological unit and the 
number of boreholes used to calculate statistics.  
# Majority of data is derived from the Mineral Resources Tasmania (MRT) groundwater 
database and uses data supplied by drillers at the time of drilling and data collecting by MRT’s 
officers (50%). Drillers’ records received by DPIPWE after 2006 have been also included (29).  



8 

 

 
Figure 5. Simplified Geological map (1:250k) of the Macquarie catchment including the 
location of water bores in the area and their yields at the time of drilling. The geological legend 
is explained in Table1. 
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Figure 6. Simplified Geological map (1:250k) of the Macquarie catchment including the 
location of water bores in the area and their recorded salinity (TDS; Total Dissolved Solids in 
mg/L). The geological legend is explained in Table1. 
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Tertiary aquifers are usually of fine to medium-grained sand with occasional thin gravel 
zones. Fine gravel (quartz derived mainly from granite weathering) occurs in zones of varying 
thickness around Cleveland, with some coarser quartz gravel occurring on some horizons. 
Yields of 10–15 L/s have been obtained from these aquifers, with the potential to pump much 
higher amounts in some cases where thick sand/gravel zones have been drilled. Well yields 
are typically <5L/s. Lower yields are obtained where the clay content of the aquifers increases 
and where the aquifers are thinner. 
 
Yields in the better areas allow a range of uses, from domestic and stock to irrigation. Water 
quality is variable with TDS values in a range from 500 – 1,500 mg/L in north-western part of 
the catchment. Standing water levels vary in a range from 1 - 24 meters below the ground 
surface (mBGL) with an average depth of 7.5 mBGL. East of Tunbridge in the Blackman River 
valley, salinity reaches levels that seriously limit the use of groundwater. Due to shallow saline 
groundwater dryland salinity is developed in this area (Bar and Bell Lagoons) but is not limited 
only to this area (e.g. Blanchard Creek near Conara). Groundwater use is low, with only few 
bores recorded as operating and more than 50% of all bores drilled in Tertiary aquifers 
recorded as abandoned. 
 
Tertiary basalt aquifers between Campbell Town and Ross tend to be the most prospective 
aquifers in the area. Groundwater storage capacity of these aquifers is increased due their 
vesicular nature.  Multiple basalt lava flows that make the basalt aquifers in this area are 
separated by interbedded layers of sandy Tertiary sediments. These sandy layers act as 
groundwater conduits and also tend to be the most productive parts of the complex tertiary 
basalt aquifer. High yielding bores with yield greater than 10 L/s are common in basalts. The 
majority of bores visited during the recent study of Midlands groundwater resources (Taylor 
2000) have been recorded as operating or capped with the majority of abandoned bores being 
recorded outside of the area of the main Campbell Town aquifer. From 31 recorded bores in 
basalt aquifers 36% are recorded as operating, 19% as capped, 26% as abandoned and 19% 
having unknown operating status in the Mineral Resources Tasmania (MRT) groundwater 
database. Water quality in the central part of the Campbell town aquifer is in a range from 
1,500 – 3,000 mg/L with a further increase in salinity south of Conara in the plains between 
Blanchards and Blacksmiths Creeks.  Several bores at the foothills of the Eastern Tiers 
indicate that groundwater quality is improving which may be linked to a general increase of 
the rainfall and proximity to the aquifer recharge area. Water levels are usually in a range from 
1.8 - 12 mBGL with average depth to water table of 5.5 mBGL. 
 
Triassic and Permian aquifers are largely regarded as primarily fractured rock aquifers, with 
additional intergranular storage in the coarser-grained units (sandstone and conglomerate). 
 
Triassic aquifers contain the largest number of all recorded bores (189) with approximately 
40% recorded as operating, 5% as capped, 25% as abandoned and 30% having unknown 
operating status in the Mineral Resources Tasmania (MRT) groundwater database. 
Development of groundwater resources from the Triassic aquifers in the York Plains basin, 
using water bores, started in the late 1920’s (Nye 1926). Prior to this development 
groundwater has been extracted by early settlers from hand dug wells. Subsequently drilling 
for water has started in the Tunbridge area, predominantly in Triassic units, with only a few 
bores drilled in Permian units east of Ross. 
 
Bore yield is variable in Triassic units and is usually less than 1 L/s. Lower Triassic quartz 
sandstone units represent major drilling targets within the Triassic units in the catchment with 
recorded yields of up to 10 L/s. Groundwater quality is highly variable and is in a range 130 -
7,650 mg/L (average 1,786 mg/L). 
 
Upper Triassic units containing coal seams tend to have lower permeability than Permian and 
Lower Triassic units and lower yields with increased groundwater salinity and lower pH 
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values. On the eastern side of the York Plains, groundwater in the upper part of Kittys Rivulet 
catchment is mainly in a range of 624 – 7,650 mg/L with highest salinity recorded in a bore 
near Birralee Creek. Similar water quality is recorded east of the Tunbridge area at Saltpan 
Plains. 
 
Jurassic dolerites are less fractured than Tertiary basalt aquifers and have lower 
prospectivity at most locations. They are regarded as local aquifers with yield outside of the 
Tertiary basin usually <1 L/s. The most successful bores in dolerite are usually close to the 
contact with neighbouring rocks or along the major fracture zones (major faults and 
lineaments). From 93 recorded bores in dolerite aquifers 38% are recorded as operating, 5% 
as capped, 52% as abandoned and 5% having unknown operating status in the Mineral 
Resources Tasmania (MRT) groundwater database. 
 
General comments 
 
Groundwater in the majority of the above-mentioned aquifers is under pressure and usually 
rises above the first water struck towards the ground surface (6th graph in Figure 7). At this 
stage, none of the known bores has been recorded as an artesian bore (bores where water 
flows freely to the ground surface due to sufficient groundwater pressure). 
 
From the available data, it also appears that optimal drilling depth in the catchment is in the 
range of 60 - 80 m. Deeper drilling in the catchment has not resulted in the greater borehole 
yields (1st graph in Figure 7). 
 
Generally, it can be said that shallow bores with low yields and with water levels close to the 
surface have poor water quality with TDS values greater than 3,000 mg/L (2nd, 3rd and 7th 
graph in Figure 7) 
 
The last graph in Figure 7 (Graph No 8) shows two major groups of aquifers located at 
elevations between 320 - 540 and 140 - 300 meters above sea level (mASL). 
 
The first group of aquifers (320 – 540 mASL) is mainly represented by the Triassic York Plains 
aquifers. Bores with the higher TDS values are located in the upper Triassic aquifers. In this 
case, where Triassic aquifers are located in similar climatic conditions water quality is 
predominately controlled by their lithological composition. 
 
The second group of aquifers represent aquifers in the lower part of the catchment north of 
Tunbridge. Triassic aquifers in Tunbridge area exhibit similar properties to the York Plains 
Aquifers.  This graph also shows clustering of predominantly Tertiary and Quaternary aquifers 
with high TDS values at elevations between 180 and 240 mASL. The majority of known 
dryland salinity areas in the Macquarie River catchment have been recorded within this area. 
In this case, water quality is influenced by lower rainfall and higher evaporation rates. It is also 
influenced by a low water table gradient that results in slow groundwater water movement and 
longer groundwater residence time in this area as compared with the elevated parts of the 
catchment. 
 
Due to the complex nature of aquifers some of the graphs do not show clear trends. This 
indicates that local properties of the aquifers vary depending on the local geological, 
topographical and climatic conditions. This variability and the lack of detailed understanding of 
the aquifers physical properties will be the main impediments to management of the 
groundwater resources. 
 
Groundwater from the regional Tertiary sediments and basalt aquifers within the Longford 
basin flows towards the north and northwest and is connected with adjoining Tertiary aquifers 
in the South Esk and Brumbys - Lake River catchments. 
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3.2.1 Surface water - groundwater interaction 

 
No previous studies of surface-groundwater interactions in the Macquarie catchment have 
occurred. The majority of recorded historical water levels shown in Figure 9 and Appendix A3 
are in a range from 0.6 to 10 mBGL (mean 7 mBGL). The deeply incised nature of the 
streams in the hills above the Midlands plains suggest that they are in close connection with 
the regional water table, which usually closely follows the topography. 
 
Two major classes of interaction are found in this catchment - between groundwater and river 
reaches, and interactions between groundwater and numerous deflation basin wetlands 
(lagoons) found throughout the Tertiary basin. 
 
Losing stream reaches occur when surface water levels are above the local watertable. Some 
reaches are naturally losing, and this tendency increases during high flow floods or during the 
release of water from Tooms Lake and Lake Leake. Variably gaining/losing streams may 
occur in the parts of the sedimentary plains developed on Tertiary and Quaternary sediments 
(CSIRO 2009). 
 
The water quality and baseflow of the streams not affected by the releases of fresh water from 
Lake Tooms and Lake Leake are likely to be largely dependent on groundwater discharge 
where they are gaining streams.  Due to the highly saline nature of some groundwater in the 
catchment, the discharge of groundwater into streams has important implications for the 
quality of surface waters especially during the periods of low baseflow. 

Recorded elevated electrical conductivities (EC) of Kittys Rivulet of 2,890 and 2,110 µS/cm 

(2100 and 1950 mg/l) in April and in October 2009 (Koehnken 2009) can be explained by the 
discharge of salty groundwater water from the Triassic Aquifer of the York Plains, where this 
rivulet originates. Higher EC value of 3,200 µS/cm (2160 mg/L) recorded for Blackman River at 
Tunbridge is probably caused by the discharge of highly saline groundwater from Tertiary 
aquifers, with recorded historical salinity values (TDS) in a range from 1,500 to 7,000 mg/L. A 
similar situation exists at Blanchards Creek where stream EC values of 1,711 and 3,200 µS/cm 

(1155 and 2160 mg/l) are probably linked to the discharge of salty water from Tertiary and 
Quaternary aquifers where deeper Tertiary aquifers have TDS values in a range from 1,500-
3,000 mg/L (shallow quaternary aquifers have even higher TDS values). 

The shallow water levels recorded in the monitoring bore at Ross (<2 mBGL) indicate that 
Macquarie River at that point is most likely to be a gaining stream, as groundwater levels are 
for the most part of the year above the river bed and the water levels in the river. 
 
Deflation basin wetlands (lagoons) range from fresh to highly saline, depending on their 
relationship with water tables and the method of filling (some basins are filled by a 
combination of overland flow and groundwater seepage, whilst others are predominantly 
groundwater fed). Characteristics of these basins are described by Dell (2005) and Rayburg 
and Neave (2009). Some contain significant groundwater dependent ecosystems, which rely 
on an acceptable quantity and quality of surface and groundwater inputs. 
 
A key aspect of groundwater - surface water interaction is the contribution of groundwater to 
flows in watercourses.  Various indicators may be used to provide an indication of the 
importance of groundwater contributions to total flows.  Baseflow separation is a data analysis 
technique used to investigate the relative contributions of quickflow (direct runoff) and 
baseflow (usually representing groundwater contribution, although this assumption is not 
always valid) to total streamflow.   
 
Many desktop methods have been developed for separating a streamflow hydrograph into 
baseflow and quickflow components.  Once the baseflow and quickflow components are 
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separated by filtering, the baseflow index (BFI) can be generated by dividing the volume of 
baseflow by the total flow volume.  BFI values range between 0 and 1, with lower values 
indicating a lower baseflow contribution to total streamflow.  
 
A recent analysis has shown that the BFI values for the Macquarie River are between 0.213 
and 0.718, depending on which method is used (DPIPWE 2010).  This is based on the 
hydrograph from the gauging station downstream of the Elizabeth River confluence, and with 
the effect of the releases from Tooms Lake and Lake Leake removed from the analysis. 
 
BFI values need to be carefully interpreted, as the filtering methods lack a physical basis and 
because different methods can produce widely different estimates, as shown here.  However, 
these values indicate that baseflow is likely to be a significant contributor to the natural flows 
in the Macquarie River.  This would be particularly so in the summer and autumn, when 
surface runoff is limited. 
 
The total annual groundwater recharge in the catchment is estimated to be between 8.5 and 
17% of the estimated total surface water catchment yield (see 3.2.3 below), which also 
suggests that the lower range of calculated BFIs are more likely to reflect the actual situation 
in the catchment, as the total groundwater discharge to streams is not likely to exceed 
recharge to the groundwater. 
 

3.2.2 Groundwater extraction 

In the past groundwater has been used mainly for stock supply and occasionally for domestic 
use with recently increased drilling for irrigation purposes in the Hummocky Hills area. 
Groundwater extractions in Macquarie catchment have not been metered. During the National 
Land and Water Audit (SKM 2000b), an extraction rate for the whole Longford Tertiary Basin of 
1,116 ML/yr was assigned (approximately 15% of the Longford Tertiary basin belongs to 
Macquarie River catchment). 

In the absence of any metered information, potential groundwater use estimates for this report 
were derived by assuming that all wells with a reported yield and that are not recorded as 
abandoned, are used to abstract groundwater for stock and limited irrigation supplies. 
Assuming the average yield of bores across the catchment is 2 L/s and that 224 potentially 
operating wells are pumped for 6 hours per day over a period of 100 days towards the end of 
the summer period, groundwater extraction is estimated at approximately 1,000 ML/yr. 

Groundwater in the catchment is used in conjunction with surface water and the majority of 
bores are located together with dams in the main water use areas (Appendix A4). The number 
of potentially operating bores (224) is similar to the number of the current surface water 
allocations (240). 
 

3.2.3 Recharge estimates 

No previous studies of groundwater recharge for the entire Macquarie catchment have been 
conducted. During the National Land and Water Audit (SKM 2000b), an estimate of recharge 
for the whole of Longford Tertiary Basin of 28,000 ML/yr was assigned (approximately 15% of 
the Longford Tertiary basin belongs to Macquarie River catchment).  These estimates of 
diffuse recharge were limited to applying arbitrary rainfall factors that were not necessarily 
linked to local conditions. 

During the recent Tasmanian Sustainable Yield project, (CSIRO 2009) groundwater recharge 
of 70,000 ML/yr has been estimated for the Longford basin using average recharge rate of 40 
mm/yr. The Chloride Mass Balance Method (CMB) and Zhang empirical relationship methods 
were used for estimation of the recharge rate. 
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As a part of the Tasmanian Sustainable Yield project, modelling of groundwater recharge for 
the period from 1924 - 2007 has been calculated using WAVES model. Modelled recharge 
gridded data indicates slightly lower historical recharge rates for the Macquarie River 
catchment than for the remainder of the Longford basin. 

The WAVES recharge values are generally low and they indicate recharge rates of up to 50 
mm/yr for Macquarie area (~9 % of average annual rainfall of 580 mm/yr) with the majority of 
the area having modelled recharge of less than 10mm (~2% of rainfall). For a range of 10-50 
mm of potential annual recharge, groundwater recharge may be in a range from 27,000 – 
164,000 ML/yr. Based on current understanding of hydrological processes in the catchment, a 
range from 27,000 – 54,000 ML/yr (10-20 mm recharge rate; 2-4% of rainfall) is more likely to 
occur and this is equivalent to between 8.5 - 17 % of the estimated surface water catchment 
yield (319,000 ML/yr). 

The assumption of a 4 m soil column used in WAVES modelling introduces inaccuracies where 
conditions are significantly different. This may be the case in parts of the catchment that are 
predominantly underlain by Jurassic dolerite (Eastern and Western Tiers) where soils are thin 
or completely absent. Therefore, WAVES estimates of the historical recharge rate in the 
Macquarie catchment should be used with caution. 

When applying the CMB method for the Macquarie catchment, multiple groundwater 
concentrations records of major groundwater ions were only available from the Ross 
monitoring bore. Recorded chloride concentrations are in a range of 625 to 1,600 mg/L 
(average 977 mg/L). Using the mean annual rainfall of 580 mm, and assumed chloride 
concentrations in rainwater of 5 to 10 mg/L, the calculated recharge rates varied in a range 
from 3 to 6 mm/yr (<1% of the rainfall) resulting in the lower average estimated recharge for the 
catchment of 12,000 ML/yr. In the absence of the representative chloride concentration data 
from more sites across the catchment and real concentrations of chloride in the rainwater, 
calculated recharge rates can only be used as an indication of potential recharge in Ross area. 

Recharge via stream leakage, groundwater discharge to streams and groundwater losses due 
to evapotranspiration are significant components of the groundwater balance but cannot be 
quantified at this stage for the Macquarie catchment. 

As evident in the above calculations, there is significant uncertainty in estimates of recharge 
and groundwater use and presented results should be only used as an initial guide for the 
future management of the water resources in the area.  Using an estimated groundwater use of 
1000 ML/yr and a recharge of between 27,000 – 54,000 ML/yr, the ratio of groundwater 
extraction to recharge is between 1.9% and 3.7% at a catchment scale.  

This is a low level of use but does not reflect the fact that there are a number of different 
aquifer systems in the catchment and localised ratios of extraction to recharge may be a lot 
higher, with a consequent higher risk of impacts.  
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4. Groundwater monitoring 

The Macquarie river catchment currently contains only one regional monitoring bore that is a 
part of the state-wide groundwater monitoring network.  The location of the monitoring bore at 
Ross, drilled in Triassic aquifer, is shown in Figure 9, and its hydrograph of groundwater 
levels since 1991 is presented in Figure 8.  The water level in this bore has been measured 
every six months during that time. Recorded water levels are in a range from 0.66 – 2.17 
meters below ground level (mBGL), with corresponding elevations above sea level in the 
range from 179.78 to 180.69 m AHD.  

Historical records from this monitoring bore (Figure 8) are not affected by pumping from 
neighbouring production wells (nearest bore is located > 500 m to the south of the monitoring 
bore) and indicate seasonal (winter - summer) fluctuations of typically 0.5 – 1.0 m. In the last 
five years the water levels at the end of summer appear to be lower than the records before 
2005 (most likely due to reduced rainfall and subsequent reduction in recharge). The recorded 
water level at the end of 2009 shows rapid recovery of the bore to the pre-existing condition. 

 

  

Figure 8. Hydrograph for Ross monitoring bore and average annual rainfall data. 

Water level records from this bore reflect local condition in this part of Triassic aquifer more 
so than regional trends.   

This single monitoring bore is inadequate for future management of the whole catchment 
area.  The number of deep regional monitoring bores should be increased.  This can be 
done initially by using some of 25 bores drilled during TRDI project (Taylor 2000) that are 
currently not used by land owners. Location of these bores is shown in Appendix B. 

An additional 26 shallow (<20 m deep bores) bores have been drilled recently in this region 
during various dryland salinity investigations. These salinity wells are not currently part of the 
state-wide regional groundwater-monitoring network monitored by the DPIPWE’s Water and 
Marine Resources Division (WMRD), but this water level information is recorded by DPIPWE’s 
Resource Management and Conservation Division.  This information should be used in 
conjunction with that from the existing deep monitoring network in the future for the 
management of water resources. Locations of these bores are shown in Appendix B. 

If additional water is going to be made available in the future for irrigation, through the new 
irrigation schemes, establishment of an appropriate monitoring network and the background 
groundwater information should be addressed prior the start of the irrigation, during the 
development of the proposal management plans. 
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Figure 9. Map of the Macquarie catchment showing location of Ross monitoring bore and last 
recorded standing water levels (meters below ground level - mBGL). The geological legend is 
explained in Table1. 
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5. Groundwater issues in the Macquarie river catchment area 

 
A number of potential groundwater issues have been identified for the Macquarie river 
catchment: 

• Whilst the current level of groundwater extraction is thought to be low in the Macquarie 
catchment, there is significant uncertainty regarding actual extraction rates and very 
limited ability to monitor the resource condition. Groundwater levels can be affected 
both by changes in the amount of recharge to the groundwater system and by 
extraction of groundwater from the system. 
 
In the case of a continued unregulated groundwater management framework, there is a 
risk that unsustainable levels of extraction may develop over the time, particularly at the 
local scale, causing a number of adverse impacts (e.g. well drawdown interference, 
reduced groundwater discharge to streams or groundwater dependent ecosystems).  
 
Further development of the currently inadequate monitoring network together with the 
recently introduced Tasmanian permit to drill system will help to mitigate some of these 
risks.  Long-term trends in groundwater levels and of groundwater development could 
then be monitored. 
 

• Groundwater salinity is generally higher in the Macquarie catchment than it is in other 
parts of Tasmania and dryland salinity is known to occur in many parts of the region 
(e.g. Tunbridge, Bar and Bells Lagoons and Conara-Epping Forest area etc.). The 
higher salinity may be a reflection of the generally drier climate and longer residence 
times of groundwater in the aquifer associated with low flow rates through the relatively 
flat terrain within the basin. 
 
A combination of high salinity and low flow rates present a risk for both waterlogging 
and salt accession to the aquifer.  Low flow rates also increase the potential for 
groundwater mounds to develop in irrigated areas because of poor drainage conditions. 
Therefore, a return to wetter conditions or the importation of irrigation water into the 
catchment has the potential to cause waterlogging and/or land salinisation, particularly 
in shallow watertable areas. This can occur through the use of saline water sources 
and/or by additional recharge associated with irrigation, causing saline watertables to 
rise. This may present a future management issue in shallow watertable areas or where 
intensive development of irrigation occurs. 
 
The proposed importation of irrigation water from outside the area may lead to 
mobilisation of salts from the soil profile into the groundwater and streams through 
increased recharge. This recharge may occur through either direct application of water 
during irrigation, or losses from surface streams or unlined channels used to transfer 
water. If additional irrigation water is applied within this catchment its application should 
be carefully managed in order to minimise adverse effect on soils and water resources. 
 

• Current understanding indicates that groundwater discharge is probably a significant 
contributor to streamflows in the catchment, which has important implications both for 
surface water availability and for water quality.  There is, however, only very limited 
information available on the spatial and temporal nature and variation of the 
groundwater discharges into streams, which limits the ability to understand the risks 
involved and management actions required to manage or mitigate the risks.  

Changes in hydrological processes in the catchment, caused either by natural or 
human-induced factors, will affect the nature and quantum of fluxes between 
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groundwater and surface water.  These processes will need to better understood and 
quantified so that the risks can be better understood and managed accordingly.  

6. Further groundwater investigations in the Macquarie river 
catchment area 

Collection of groundwater use and yield data from bores in the area will be required to more 
accurately identify the amount, purpose and location of groundwater use in the area.  The 
method and extent of collection of groundwater use data will be determined through the 
water management planning process.  

The Department will continue monitoring water levels in the monitoring bore at Ross and 
actively work towards further development of the state-wide monitoring network in 
accordance with management priorities. 

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 introduced a well works permit system in September 2009, which 
complements the 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. 
 

• The Department is currently developing and implementing a regulatory framework for 
groundwater resources in the state. The Department will introduce groundwater 
licensing and allocation to declared groundwater areas gradually across the whole of 
Tasmania. Where the area of a Water Management Plan includes declared groundwater 
areas, the provisions for groundwater management will be incorporated into them.  
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Appendix A: Topographic maps showing: 

Bore yield (A1) 
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Groundwater Quality (A2) 
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Last recorded standing water levels (A3) 
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Last recorded bore and dams operating status (A4) 
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Geology of the bore main aquifer (A5)  
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Appendix B. Potential monitoring bore and existing shallow dryland         
salinity monitoring bores. 
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Appendix C. Rainfall Map (long term average 1924-1995) 
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