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1. Introduction 

This desktop study provides an overview of the available geological and hydrogeological 
information supporting the review of the water management plan for the Great Forester - Brid 
River catchment. The Great Forester River and Brid River are located in the north east coast of 
Tasmania and together drain an area of about 780 km2. The catchment is presently used 
extensively for forestry (native forest harvesting and plantations) and agriculture (dairy, beef 
and sheep grazing as well as intensive cropping). Outside of the Brid River and Great Forester 
River, other main drainage systems are the Arnon River, Pearly Brook, Coxs Rivulet, Hurst 
Creek and Tuckers Creek. 

There are several types of aquifers in the Great Forester-Brid catchment. These are 
unconsolidated Quaternary and Tertiary sediments and fractured rock aquifers hosted in 
Tertiary Basalt and Devonian Granite or in the Mathinna Beds sedimentary partially 
metamorphosed unit (siltstone, sandstone, mudstone and slate). The catchment also contains 
a substantial groundwater resource within Tertiary sediments of the Scottsdale Sedimentary 
Basin. Aquifers associated with the Mathinna Beds can also supply reliable groundwater 
resources, but currently they have not been developed across this catchment. 

The earliest investigations of the region’s groundwater in the 1970’s and 1980’s by the Mines 
department consisted of local and regional hydrogeological investigations which have been 
presented in an overview of the groundwater potential of the North-eastern Tasmania (Moore 
1975) and in “Hydrogeology of The Scottsdale Sedimentary Basin” in 1992. 

During the period from 1999 to 2006 a series of regional groundwater prospectivity maps 
(1:500,000 and 1:250,000 scale) were prepared to aid in assessing potential development of the 
resource.  The maps show locations of major water aquifer types including likely yields and 
chemistry of the water derived from the local aquifers (Matthews and Donaldson 1999, Latinovic 
2002 and Latinovic and Matthews 2006). 

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 
or the interactions with surface water systems in this area.  

Recent groundwater projects including the Development of Models for Tasmanian Groundwater 
Resources (Harrington and Currie 2008 and Weatherill and Riches 2009) and the Tasmanian 
Sustainable Yields project (Harrington et al. 2009) provide synthesis of the previously available 
groundwater information and additional information obtained during the field investigation stage 
of the groundwater-modelling project.  

This report synthesises the available information on the hydrogeology of the catchment and 
examines a number of groundwater management issues,  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 report also considers the investigations and management arrangements required in the 
future to assess and mitigate risks and to ensure that current and new users of the groundwater 
and surface water resources, including groundwater-dependent environmental assets are 
adequately protected. 
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2. Climate 

In the Great Forester - Brid catchments, climatic effects provide one of the main controls on 
local groundwater recharge and groundwater quality. Rainfall in the catchment area is highly 
variable and is highest in the elevated southern end of the catchment area with the mean annual 
rainfall south of Scottsdale ranging from 1000 - 1800 mm. In the lowland areas north of 
Jetsonville and North Scottsdale, the average annual rainfall ranges from 700 -900 mm (Figure 
1 and Figure 2). 

  

Figure 1.  Variation in Great Forester catchment annual rainfall and evaporation (1970 - 2017) 
superimposed with rainfall’s 5-year moving average (source SILO data). 

   

Figure 2. Mean annual rainfall and evaporation in the Great Forester catchment 1960 - 2017 
(source SILO data). 

The overall average annual rainfall for the period from 1970 to 2010 was 894 mm. Analysis of 
mean monthly rain and evaporation data for the same period indicates that average monthly 
rainfall exceeds the evaporation in the period April – September by 248 mm. The remaining 
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248 mm of rainfall is potentially available for the annual recharge of the groundwater aquifers. 
Due to the 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 Great Forester-Brid 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 
displayed in Figures 5, 6 and 15. 

Table 1. Description of the major geological units in the Great Forester-Brid catchment (*Ma 
means million years ago). 

The geology of the Scottsdale catchment is broadly described as comprising older Palaeozoic 
basement rocks, including Devonian granite and the Ordovician Mathinna Beds, with overlying 
Tertiary deep lead sediments and a cap of alkali-olivine basalt. A thin veneer of Quaternary 
beach and dune sediments also covers a 5-10 km wide strip along the north coast, and alluvial 
deposits occupy modern-day drainage lines.  

The oldest rocks in the catchment, the Mathinna sediments, occur in two zones along the 
eastern and western margin of the catchment. In conjunction with younger intrusive Devonian 
Granites that are present in the central part of the catchment, they make up the majority of the 
catchment’s basement rocks. 

Tertiary sedimentary units and overlying basalts around Scottsdale and North Scottsdale have 
been deposited in old pre-tertiary river valley networks (location of these deep - leads axes are 
shown in Figure 5). The combined thickness of Tertiary units (sediments and basalts) ranges 
from 180 - 250m.  

 

Age Rock Type  Description 

Quaternary Unconsolidated 
sediment 

Coastal sand, gravel and mud of alluvial, lacustrine and aeolian 

origin (windblown); formed 1.81 Ma* to present (recent sediments 

are also included). 

Coastal Sands, thickness is usually in a range from 1- 30 m. 

Tertiary Unconsolidated  

sediment 

Silcrete and ferricrete (weathering products) overlying lenses of 

interbedded sand,  clay, silt, and gravel beds of variable thickness 

with approximate maximum thickness of 200 m. 

Formed 65.5 to 1.81 Ma*. 

Tertiary Igneous Basalt – two major flows of basalt lava , deeply weathered, 

occasionally interbedded with thin gravels and clay layers. 

Recorded thickness in a range from 10 to 50 m. 

Devonian 

Granite 

Igneous Various granite types, granodiorite and adamelitte intrusions 
formed 359 to 416 Ma*, maximum thickness >400m 

Mathinna Beds 

(Ordovician to 

Devonian) 

Sedimentary Mathinna Beds – consist predominantly of alternating beds 
of quartzwacke or poorly sorted siltstone and mudstone partially 
metamorphosed. Formed ~416 to 488 Ma*, maximum thickness 
> 400m. 
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3.2 Hydrogeology 

There are several types of aquifers in the Great Forester-Brid catchment.  These are 
unconsolidated Quaternary and Tertiary sediments and fractured rock aquifers hosted in 
Tertiary Basalt, Devonian Granite or in the Mathinna Beds unit (siltstone, sandstone, mudstone 
and slate).  

Fractured basement rocks, Tertiary basalts and Quaternary deposits usually provide small, 
localised groundwater supplies. The intermediate Tertiary Scottsdale Sedimentary Basin 
aquifer is the most prospective (most potential) groundwater resource in the catchment. 

The main aquifer types and reported water bore yields from the different rock types and 
groundwater salinity (TDS; Total Dissolved Solids in mg/L) are presented in Table 2. Yield and 
salinity values are based on records of bores drilled into each aquifer. The majority of higher 
yielding bores have been drilled in the northern half of the Tertiary Sedimentary Basin. 

The total number of recorded bores drilled in the area is 170, although from this number, 52 
bores were subsequently recorded as abandoned (Table 3 and Appendix A4). Borehole depths 
are in a range from 4 - 190 m, with an average depth of 47 m. From the total recorded number 
of bores, around 55% were drilled by the Mines Department and its successors during previous 
hydrogeological studies of the Scottsdale Sedimentary Basin during a period from 1972 to 1991 
(Figure 3). 

    

 

Figure 3. Number of water bores drilled per year from 1967 – 2018. Based on bore records 
held by DPIPWE in Groundwater Management Information System database (GWIMS). 

The estimated yields from available bores on record after drilling1 are presented in Figure 4, 
and water salinity data obtained from bores in the area is presented in Figure 5. The salinity of 
water from most of the bores measured is within the 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 that is suitable for all purposes. In the lower part of the catchment 
near Bridport, elevated salinity of up to 6000 mg/L was recorded in bores drilled in Mathinna 
sediments.  

                                                
1 Bore yields are estimated instantaneous yields from bore drill logs collected at the time of drilling. They are 
estimates only and do not represent actual long-term yields from bores used for groundwater extraction..   
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Table 2. Summary of groundwater aquifers in the Great Forester - Brid catchment, their yield and average water salinity.

Aquifer Type Age          Bore Yields 

         (litres/sec) 

   Groundwater 

   Salinity (mg/L) 

           pH Bore Depth (m) 

 

   Standing Water 

    Level (mBGL)        

Range Average Range Average Range Average Range Average Range Average 

Unconsolidated  

sediments  

Quaternary Coastal 

Sand Aquifers (5) 

0.01-  0.05 0.02 ( 3) 111 -  1570    674 (5)  -  6.8 (1)   4.0  -  8.2 6.3 (5) -  1.8 (1) 

Quaternary Alluvial 

Aquifers (7) 
0.06 -  0.45 0.19 (6)    57 -   525    158 (5)  -  -   5.4 -  18.4 14.3 (7) -    - 

Tertiary Sediments(108) 0.02 - 15.15 3.11 (71)    45 - 2040    267 (50)  3.9 - 8.0  6.2 (49)   6.0 - 189.0 52.4 (108) -0.10 - 76.6   8.8 (49) 

Fractured rock  Tertiary Basalt(15) 0.06 -  0.75 0.34 (7)    71 -   460    222 (6)  4.6 -7.5  6.5 (5) 30.0  -  90.0 48.4 (15)   9.20 - 28.1 18.7 (2) 

Devonian Granite (13) 0.06 -  1.26 0.69 (9)    55 - 2380    603 (5) 
 5.7- 6.8  6.4 (4) 25.9  -  58.0 39.6 (13)   0.00 - 22.0   8.8 (8) 

Mathinna   Sediments(22) 0.35 -  4.79 1.52 (19)  140 - 6010 1850 (4)  6.1-7.0  6.6 (4) 13.2  -  66.0 43.9 (22)   4.00 - 23.2 13.1 (7) 

Notes: 

1. Unconsolidated sediments consist of clay, silt, sand and gravel. The two main sedimentary sequences are the deep Tertiary sediments (up to 65 million years old) and the relatively thin coastal plain sediments that were deposited in more recent times. 
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, Devonian Granite and Mathinna Beds (siltstone, sandstone, mudstone and slate).  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 all purposes.  Groundwater with salinity greater than 500 mg/L is generally not suitable for domestic 

use. 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. 
  
() Parentheses indicate the total number of boreholes installed in each geological unit and the number of boreholes used to calculate statistics.  

 

# Data is derived from the DPIPWE Groundwater Management Information System (GWIMS) database and uses recorded data supplied by drillers at the time of drilling; and data collected by Department 
officers during past hydrogeological investigations. 
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Figure 4. Simplified Geological map (1:250k) of the Great Forester - Brid catchment including 
the location of water bores in the area and their yields at the time of drilling. The geological 
legend is explained in Table 1. 
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Figure 5. Simplified Geological map (1:250k) of the Great Forester - Brid 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 Table 1. 
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Quaternary aquifers 
 
Marine coastal sand aquifers hosted in the older interglacial Tomahawk formation and younger 
post-glacial Barnbougle member cover a 5-10 km wide strip along the north coast. They have 
variable thickness ranging from 1 to 14 m (maximum up to 20 m). They are overlain by three 
major dune systems that were developed during and after the last glacial age (Figure 7). They 
contain variable amounts of quartz sand, silt and sandy clay. Occasional layers of gravel and 
organic materials (peats) occur generally at the base of the sequence. In the remainder of the 
Great Forester – Brid catchment, alluvial aquifers are the more dominant and important type of 
aquifers. 
 
Marine sediments of the coastal plains shown on Figure 6 represent the most prospective 
quaternary hydrogeological unit in North-east Tasmania. According to findings in “Geomorphic 
Perspective on Shallow Groundwater Potential, Coastal North-eastern Tasmania” (Bowden 
1978), the estimated groundwater storage for units present in the coastal plains of the Great 
Forester-Brid catchments (1-Tuckers Creek, 2-Melaleuka, 3-Toddys Plain and 13-Anderson 
Bay) is about 357,000 ML. The suggested theoretical recoverable water of 50% of 357000ML 
of water in storage (Bowden 1978) does not represent the sustainable annual yield (amount of 
water that can be extracted from an aquifer without having an adverse effect on groundwater 
resources, surface water and environment). 
 

 
 
Figure 6. Principal Quaternary water table aquifers, coastal North-eastern Tasmania (Bowden 
1978). 
 
Current recorded database information indicates low yields ranging from 0.01 L/s to 0.05 L/s 
(average 0.02 Ls) for the marine coastal sands aquifers. However, investigations conducted by 
Mineral Resources Tasmania (Moore 1992) indicate higher yields of up to 3.7 L/s in marine 
coastal sediments and overlaying aeolian sand dunes. Water quality is usually very good with 
variable total dissolved solids (TDS) ranging from 111 – 1570 mg/L (average 674 mg/L). Usually 
good to moderate groundwater salinity (TDS) renders the water suitable for most purposes, 
including irrigation. Aquifers are mainly unconfined with a shallow water table ranging from 0.5 



 

 
10 

- 2 m below the ground surface (mBGL) which exhibit low water table gradients (Bowden 1978 
and Cromer W.C. 2016). 

 
Figure 7. Schematic Cross Profile of the Barnbougle -Tuckers Creek Area (Bowden 1978). 
 
In areas of low to moderate permeability, spear arrays and trenches are more suitable as the 
means of groundwater extraction. There are visible excavations in the coastal aquifers north of 
Waterhouse Road that potentially hold 1 - 3 ML of groundwater (based on measured aerial 
extent of trenches from 5000 to 15000 m2 with assumed trench depth of 2 m). Numerous smaller 
shallow excavations, probably being used for stock supply, can be seen on aerial and satellite 
images in the same area. 
 
Alluvial aquifers that exist throughout the Great Forester Brid catchment have smaller extents 
than coastal sand aquifers. They have slightly higher recorded yields (min 0.06 L/s - max 0.45 
L/s; average 0.19 L/s) with total dissolved solids (TDS) ranging from 57 - 525 mg/L (average 
158 mg/L). Groundwater TDS values in this range reflect excellent quality groundwater and are 
similar to the TDS values recorded in river reaches adjacent to the groundwater bores (DPIW 
2004). Usually good groundwater salinity (TDS) renders the water suitable for most purposes. 
Groundwater extractions for irrigation from surface excavations in the alluvial sediments have 
been observed in the lower part of the catchment downstream of McKerrows Marsh. 
 
Due to the similar composition of these and underlying Tertiary age aquifers, the main aquifer 
that the water is sourced from in previously drilled bores have not always been clearly 
differentiated. 
 
Tertiary aquifers formed within the Scottsdale Tertiary Sedimentary Basin consists of a 
sequence of quartz gravel or coarse to medium white quartz sand that are separated with layers 
of kaolinitic clay, clayey sand and sandy clay. Fine gravel (quartz derived mainly from granite 
weathering) and micaceous clays occur at or near the base of the sequence. Around Scottsdale, 
they are overlain and confined by deeply weathered basalt lava flows. 

Tertiary deep leads host the most productive aquifers in the Scottsdale Sedimentary Basin. The 
deep leads occur as narrow zones of well-sorted material within the Tertiary sediments. They 
were deposited in the pre-existing valleys formed by the previous river network before the 
formation of the Scottsdale Tertiary Basin. At Manuka Park on Waterhouse Road, the 
Waterhouse deep lead permeable zone is only 700 metres wide. Axes of known deep leads are 
indicated on Figures  4, 5 and 8 (Moore 1992), their shape is indicated in Figure 9 (Moore 1990). 
Reproduced parts of Moore’s maps (1990 and 1992) show the extent of the Scottsdale 
Sedimentary Basin, its main hydrogeological features including the proposed discharge and 
recharge areas and structure contours for contact of the base of Tertiary sediments with granites 
bedrock. 

Investigation and development of Tertiary aquifers groundwater resources in this catchment 
started in 1971 by the Mines Department. Variable bore yields of 0.02 to 15.15 L/s (average 
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about 3.11 L/s) have been obtained from these aquifers, with typical yields <4 L/s. Lower yields 
are usually obtained in bores that are away from the axes of deep leads where the clay content 
of the aquifers increases and where the aquifers are thinner. Borehole depth is in a range from 
6 - 190 m, with average depth of 53 m. 
 
Recorded yields in these Tertiary aquifers allow a range of uses of groundwater, from stock and 
domestic to irrigation. Water quality is very good with TDS values ranging from 45 - 2010 mg/L 
(average 267 mg/L). Water pH values are variable and in some cases where deeper water 
samples were taken from clayey layers near contact with weathered basement granitic rocks 
they are acidic (3.9 - 8.0; average 6.2). 
 
Standing water levels vary from -0.1 - 77 mBGL with an average depth of 6.2 mBGL. In the 
lower part of the catchment between Tuckers and Hurst creeks, on contact between Tertiary 
sediments and the Quaternary coastal sand unit, several bores drilled into Tertiary aquifer were 
recorded as artesian bores (bores where water flows freely to the ground surface due to 
sufficient groundwater pressure). The deepest water levels (>15 m) were recorded in the area 
2 km NW from Jetsonville where the Tertiary sedimentary sequence reaches its maximum 
thickness of approximately 200 m. 
 
Estimated groundwater use is low, with 16% of registered bores recorded as operating, 18% as 
capped, 38% as abandoned and 29% as having unknown operating status as recorded in the 
DPIPWE Groundwater Management Information System (GWIMS). 
 
Tertiary Basalt aquifers occur as two major layers of deeply weathered basalt lava flows in 
the central part of the catchment between Scottsdale and North Scottsdale. Their recorded 
thickness is in a range from 10 to 50 m. 
 
During previous investigations, it was confirmed that the tertiary basalt aquifers do not provide 
reliable sources of groundwater for commercial purposes. Recorded yields range from 0.06 to 
0.75 L/s (average 0.34 L/s) and are more suitable for stock and domestic supply. 
 
Occasionally thin layers of boulders and thin vertically jointed vesicular basalt bands act as 
groundwater conduits and tend to be the most productive parts of the complex tertiary basalt 
aquifer. They are usually linked to the mid-slope springs observed in basalts in the Scottsdale 
area. More significant springs occur at the base of basalts with underlying Tertiary sediments. 
 
Currently there are no known records of operating bores in Basalt aquifers. From 15 recorded 
bores in basalt aquifers, 20% are recorded as capped, 40% as abandoned and 20% have 
unknown operating status in the DPIPWE groundwater database (GWIMS). Water quality is 
good and recorded TDS values ranging from 71 - 460 mg/L (average 222 mg/L). Water pH 
values are variable from 4.6 - 7.5 (average 6.5). Water levels are usually in a range from 9 - 28 
mBGL with average depth to the water table of 19 mBGL. 
 
Devonian Granite - granitic rocks are often sparsely jointed and generally have a lower 
groundwater prospectivity than other rock types in the catchment. In the area south of 
Scottsdale between Mackenzie and Parrs Rivulets granitic rocks are locally more fractured and 
could supply smaller quantities of water suitable for stock and domestic purposes. In a number 
of bores drilled through the Tertiary sedimentary rocks no water was produced from the 
underlying granites. 
 
Devonian granite occurs in the surface in areas adjacent to agricultural areas and only a few 
bores have been recorded in this area. Yields are usually in the range suited to stock and 
domestic uses (0.06 - 1.26 L/s) and water quality is very good (usually < 250 mg/L) except in 
one shallow bore drilled 4 km south-east of Bridport in which salinity (TDS) of 2380 mg/L was 
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recorded. Water levels range from 0 - 22 mBGL (one bore near Lietinna west of Scottsdale was 
artesian at the time of drilling) with an average depth to the water table of 9 mBGL. 
 
Mathinna aquifers are largely regarded as primarily fractured rock aquifers, with additional 
intergranular storage in the coarser-grained units (Moore 1992). Investigation and development 
of Mathinna aquifer groundwater resources in this catchment started in 1973. Elsewhere in 
Northeast Tasmania, Mathinna beds are reliable aquifers, however only a small number of 
recorded bores are installed in the Great Forester-Brid catchment area. 
 
After Tertiary Sediments aquifers, Mathinna aquifers contain the largest number of recorded 
bores (22) with approximately 32% recorded as operating, 36% as capped and 32% having 
unknown operating status. 
 
Micaceous quartzwacke sandstone sequences represent major drilling targets within the 
Mathinna beds.  Yields of up to 5 L/s have been recorded, with average yields of 1.5 L/s. The 
majority of bore yields produce less than 2 L/s. Borehole depth is in a range from 13 - 66 m, 
with an average depth of 44 m (50% of bores have depth greater than 43 m). 
 
The groundwater quality information is limited, with recorded total dissolved solids (groundwater 
salinity) ranging from 140 - 6010 mg/L (average 1850 mg/L). Metamorphosed sequences of 
Mathinna beds on contact with granites around Bridport tend to have elevated total dissolved 
values (TDS) and lower yields. While this may indicate ingress of and mixing with seawater, 
such TDS values are not unusual for wells installed in this geological unit elsewhere in northern 
Tasmania. Water quality in the rest of the catchment is likely to be good with salinity (TDS) 
probably <600 mg/L. 
 
Water levels are usually in a range from 4 - 32 mBGL with average depth to water table of 
13 mBGL. 
 

 
 
Table 3. Operating status of water bores grouped by main aquifers based on DPIPWE 
Groundwater Water Management Information System Database (GWIMS) May 2018. 
 

 
 
 

Operating % Capped % Abandoned % Unknown % Total

Coastal Sands Quaternary 0 1 20 0 4 80 5

% 3

Quaternary Alluvium 0 0 1 14 6 86 7

% 4

Tertiary Basalt 0 3 20 6 40 6 40 15

% 9

Tertiary Sediments 17 16 19 18 41 38 31 29 108

% 63

Devonian Granite 2 15 3 23 4 31 4 31 13

% 8

Mathinna Sediments 7 32 8 36 0 7 32 22

% 13

Total number  of bores 26 15 34 20 52 31 58 34 170

Water Bores Operating Status

Main Aquifer Geology
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Figure 8. Box plots of bore yield, salinity, depth and water level distribution in main aquifers. 
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3.2.1 Groundwater Flow 

The first potentiometric surface2 contours for Scottsdale Sedimentary Basin were developed by 
W.R. Moore during the Mines Department hydrogeological investigation of the basin (Moore, 
1992). A hypothetical surface representing the level to which groundwater would rise if not 
trapped in a confined aquifer (an aquifer in which the water is under pressure because of an 
impermeable layer above it that keeps it from seeking its level). The potentiometric surface is 
equivalent to the water table in an unconfined aquifer. One set of contours was constructed for 
Tertiary sediments (deep leads) and a second for the overlying Tertiary Basalt aquifer on 
Scottsdale plateau. These contours were subsequently reproduced with minor variations by 
Latinovic, M. (2003) and Matthews, W.L and Latinovic, M. (2006). 
 
The potentiometric surface for Tertiary, sediments decreases from 200 meters above sea level 
(meters above Australian Height Datum; mAHD) in the southwest to less than 5 mAHD near the 
north coast. Information from monitoring bores (Bridport ID 41319 and McKerrows Marsh ID 
41319) and from Bowden (1978) and Cromer W.C. (2016) reports, confirms the existence of a 
shallow water table in the Tertiary and Quaternary aquifers between Waterhouse Road and the 
coast. Standing water levels are close to the surface and often less than 2 meters below ground 
level (mBGL), with water table elevation in a range from 0.5 - 8 m above sea level (mAHD). 
 
Groundwater in the majority of the Tertiary sediments aquifer is under pressure and usually 
rises above the first water struck towards the ground surface. Artesian conditions where water 
is discharged from bores on the land surface were recorded in the lower part of the catchment 
between Tuckers and Hurts creeks and at Lietinna west of Scottsdale. 
 
Contours for the Basalt aquifer are confined to the centre of the basin where these rocks occur, 
and potentiometric heads in this region are generally 50 - 80 m above those in the deep leads 
aquifer. This suggests that a strong downward head gradient occurs in the area, supporting the 
hypothesis that recharge to the deep leads via the basalts is limited. This is further supported 
by evidence of delayed water level response to recharge events in Scottsdale monitoring bore 
(ID41320 - Appendix D and E) which was completed within Tertiary sediments that are overlain 
by 36 m of deeply weathered basalt. 
 
Regional Tertiary groundwater flow in the catchment is towards the north as shown in Figure 
11 (Weatherill and Riches 2009). Groundwater flow originates in recharge areas of the exposed 
elevated surrounding basement rocks and outcrops of unconsolidated sedimentary rocks.  
Topographic relief, together with river network and outcropping basement rocks control local 
scale groundwater flow.  
 
Groundwater is discharged in rivers and along the coastline. The rate of the lateral groundwater 
discharge to the sea of 7183 ML/year was estimated for the first time during modelling project 
(Weatherill and Riches 2009). Catchment water balance is shown in Table 4. 

                                                
2 A hypothetical surface representing the level to which groundwater would rise if not trapped in a confined aquifer 
(an aquifer in which the water is under pressure because of an impermeable layer above it that keeps it from 
seeking its level). The potentiometric surface is equivalent to the water table in an unconfined aquifer where 
groundwater pressure is equal to atmospheric pressure and groundwater levels are free to rise and fall. 
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Figure 9. Scottsdale major hydrogeological features (source Moore, 1992) 
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Figure 10. Base of Tertiary Structure (Moore, 1990 and Harrington and Currie 2008)
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Figure 11.  Modelled regional pseudo - steady state water level contour lines for the Great Forester-Brid (Scottsdale) catchment (Weatherill and 
Riches 2009)  
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3.2.2 Surface water - groundwater interaction 

The current understanding of the surface water - groundwater interaction indicates that 
groundwater discharge is a significant contributor to streamflows in the catchment, which has 
important implications both for surface water availability and for water quality. Interpretation of 
surface water modelling indicates that about 48% of the total flow in streams is supported by 
groundwater discharge and that the majority of streams are predominantly gaining streams 
(gaining flow from groundwater inflows).  There is, however, only limited information available 
on the spatial and temporal nature and variation of groundwater discharges into the streams, 
which limits the ability to understand the risks involved and management actions required to 
manage or mitigate risks of groundwater use on reducing streamflows.  
 
Two major classes of interaction are found in this catchment: 

 between groundwater and river reaches, and  

 between groundwater and wetlands (lagoons) found in the northern end of the 
catchment in the coastal sand aquifers.  

 
Some wetlands such as McKerrows Marsh contain significant groundwater dependent 
ecosystems, which rely on an acceptable quantity and quality of surface and groundwater inputs 
to survive.  
 
Spring discharge is also an important feature in the catchment and some permanent springs 
exist in the Scottsdale region. These springs are linked to contact between major Basalt and 
Tertiary aquifers with basement rocks; or along contact with less permeable layers within the 
above-mentioned aquifers. 
 
The majority of recorded historical bore water levels, shown in Figure 8 and Appendix A3, range 
from -0.1 to 76.6 mBGL (mean 9.4 mBGL, median 5.5 mBGL). The deeply incised nature of the 
streams throughout most of the catchment, and recorded groundwater levels higher than the 
adjacent stream water elevations, suggest that streams are in close connection with the regional 
groundwater water table, which usually closely follows the topography.  
 
The baseflow and salinity (TDS) of the streams are largely dependent on groundwater 
discharge where they are gaining streams. Previous analysis of available surface water quality 
data (DPIW 2004) indicates that river water salinity (TDS) values are low, and varied from the 
more dilute waters in the upper catchment with median water salinity (TDS) of 35 mg/L to those 
in the lower catchment with higher median salinity of 507 mg/L.  Groundwater salinity (TDS) in 
the central and upper part of the catchment in all major aquifers is predominantly below 
200 mg/L (min 45 - max 2040, average 194 and median 120 mg/L) with TDS values in the lower 
part of the catchment mainly below 580 mg/L (min 70 - max 6010, average 581 and median 
230 mg/L). 
 
Hydrochemical analyses of surface water and groundwater carried out in March and April 2008 
(Harrington and Currie. 2008) confirms the close connection between the groundwater and 
surface water in this catchment. Harrington and Currie have concluded that gradual increase in 
river water salinity (TDS) in the Great Forester and Brid rivers as they flow downstream is likely 
to be principally derived from groundwater discharge, as evidenced by measured high radon-
222 activities in river water (values >0.2 Bq/L)3. During the sampling period values less than 
0.2 Bq/L have been recorded in the lower part of the Brid River where it traverses Mathinna 
beds, which in this area exhibit lower yield and higher water salinity (TDS) than in the rest of 
the catchment. Low radon-222 activities in surface water do not signify losing river conditions, 

                                                
3 The Becquerel (symbol: Bq) is the SI derived unit of radioactivity. One becquerel is defined as the  
  activity of a quantity of radioactive material in which one nucleus decays per second. 
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they simply indicate there was minimal groundwater inflow to this section of the river during the 
sampling period. 
 
Strontium isotope ratios (87/86 Sr) are used to infer the origin of groundwater or surface water 
sources, which contribute to stream flow, with 87/86 Sr ranging between 0.7087 and 0.7097 
indicative of meteoric origins (direct from the atmosphere such as rainfall) and higher or lower 
87/86 Sr indicative of non-meteoric origins (from groundwater or water that has spent time 
underground and not derived directly from the atmosphere) (Pritchard. 2006). The large change 
in 87/86 Sr from the upper to lower parts of the Great Forester River shows a shift in the source 
of water contributing to the Great Forester and Brid rivers flow from Granites and Mathinna beds 
in the upper to Tertiary sediments in the lower part of the catchment.  
 
Variably gaining/losing streams may occur in the parts of the sedimentary plains developed on 
Tertiary and Quaternary sediments, while in the rest of the catchment streams appear to be 
predominately gaining (Figure 12, CSIRO 2009). Losing stream reaches occur during the period 
when surface water levels are above the local watertable and water is ‘lost’ from the stream to 
groundwater. Some reaches are naturally losing, and this tendency increases during high flow 
events and floods or during the release of water from dams into streams. 
 
Results of steady state modelled distribution of losing and gaining streams and water fluxes 
between rivers and groundwater aquifers are shown in Figure 13 (Weatherill, D. and Riches, V. 
2009). The steady state model water budget indicates that on an annual average basis, streams 
are losing 29931 ML/yr to groundwater and at the same time gaining 74140 ML/yr from 
groundwater aquifers (see Table 4, Chapter 3.2.4).  
 
A key aspect of the groundwater - surface water interaction is the contribution of groundwater 
to flows in watercourses. 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.  A 
recent analysis has shown that the BFI values for the Great Forester - Brid are between 0.35 
and 0.79 depending on which method is used (DPIPWE 2010). 
 
These BFI values need to be carefully interpreted, as the filtering methods lack a physical basis 
and different methods can produce widely different estimates. However, these values indicate 
that baseflow is likely to be a significant contributor to natural flows in the Great Forester - Brid 
catchment. This would be particularly so in summer and autumn, when surface runoff is limited. 
 
The modelled annual groundwater diffuse recharge of 80679 ML/yr for the Great Forester-Brid 
catchments represents 36% of the estimated Great Forester-Brid catchment surface water yield 
of 225085 ML/yr (Great Forester 175408 ML/yr and Brid 49677 ML/yr). Modelled average 
groundwater discharge to streams of 74140 ML/yr. represent 32% of the Great Forester-Brid 
catchment’s surface water yield. This suggests that the low to mid-range 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. 
 
In order to further improve our understanding of the spatial and temporal nature and variation 
of groundwater discharges into streams, additional groundwater and surface water sampling 
employing various tracers combined with monitoring of water levels in bores and streams in 
strategic locations across the catchment would be required. 
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Figure 12. Surface-groundwater interactions map for Great Forester-Brid catchment (CSIRO 
2009). 
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Figure 13.  Modelled steady state river losing and gaining distribution for the Great Forester-Brid 
(Scottsdale) catchment (Weatherill and Riches 2009). 
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3.2.3 Groundwater extraction 

Groundwater extractions in the Great Forester-Brid catchment have not been metered and the 
total annual volume of current groundwater extraction is unknown.  

During the National Land and Water Audit (SKM 2000b), an extraction rate for the Great 
Forester-Brid catchment of 56 ML/yr was reported. Subsequently a groundwater use survey 
conducted in 2008 (REM & Aquaterra 2008) was unable to identify any landholders in the wider 
catchment that have used groundwater for irrigation purposes. 

Based on historical borehole records there are 118 potentially operating bores in the Great 
Forester-Brid catchment, while the number of current surface water allocation offtakes is 771. 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 1.65 L/s and that 97 potentially operating wells are pumped 
for 12 hours per day over a period of 100 days towards the end of the summer period, 
groundwater extraction is estimated at approximately 690 ML/yr.  This compares to the current 
surface water allocation of 59879 ML/yr. It should be noted that groundwater extraction from 
excavations and trenches from sand aquifers in the lower part of the catchment was not 
estimated due to lack of construction details and pump test results. 

Despite the presence and accessibility of high-yielding, low salinity Tertiary and Quaternary 
aquifers, the existing information indicates that groundwater extraction in this catchment is 
currently low. Since the introduction of the Well Works Permit process in 2009, only five 
applications for new bores have been submitted (two stock and domestic, and three commercial 
applications). In the past, groundwater has been used mainly for stock and domestic use.  Use 
of the groundwater for irrigation purposes is presumed to be low, probably due to sufficient 
availability of the surface water from streams and rivers to meet irrigation demands for past land 
practices. 

With allocations of surface water approaching near full allocation, any new water for future 
increases in agricultural production will likely come from the development of groundwater 
resources. For the successful development of groundwater resources and protection of the 
existing surface and groundwater users, as well as groundwater dependent ecosystems, 
recording of the actual surface and groundwater use information will need to be implemented. 

3.2.4 Recharge and Groundwater Water Balance Estimates. 

National Land and Water Audit 

During the National Land and Water Audit (SKM 2000b), an estimated sustainable yield of 9090 
ML/yr (3% of average rainfall) was assigned to the aquifers within the Scottsdale Sedimentary 
basin (area of 402 km2). These estimates of sustainable yield were limited to applying arbitrary 
rainfall factors (3%, 5%, 7%, 10%, 30%, 40% and 50%) that were not necessarily linked to the 
local aquifer conditions. 

Tasmanian groundwater-modelling project 

The Tasmanian groundwater-modelling project (Harrington and Currie 2008), provided an initial 
groundwater recharge estimate of about 151658 ML/yr for the Great Forester -Brid catchment 
using an average recharge rate of 184.5 mm/yr. The Chloride Mass Balance Method (69 mm) 
and Zhang empirical relationship methods (150-300 mm) were used for estimation of the 
recharge rate. At that stage, groundwater discharge to streams is estimated according to the 
results of surface water modelling to be 104828 ML/Yr. 

Subsequently during development and calibration of the steady state groundwater model 
(Weatherill and Riches 2009), a second estimate of recharge of 80679 ML/yr was made. 
Recharge in the steady state model was specified at spatially variable rates of up to 25% of long 
term average rainfall, to represent variations in rainfall isohyets (areas of similar rainfall), geology 
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and land use. This has resulted in 66 recharge zones with recharge in a range from 15 to 302 
mm/yr. The steady state water balance for this numerical model is shown in Table 4. Presented 
groundwater losses through evapotranspiration, discharge to rivers/drains and along the coast 
were estimated from the numerical model. The largest component of flow into the aquifers for 
both water balances is recharge (Recharge In; Table 4) and the major discharge component is 
baseflow to rivers (Rivers Out; Table 4). Discharge of groundwater to river and 
evapotranspiration represent water that is potentially available to groundwater dependent 
ecosystems in the riparian zones of the catchment. 

 

Component 

Modelled (ML/yr) Estimated (ML/yr) 

In Out In Out 

Recharge 80679         0   151658  

Coastal discharge    122   7183   

Rivers  29931 74140   104828 

Evapotranspiration        0 30274   

Storage      16     104   

Well     

Total    110748 111700   151658  104828 

Discrepancy (%) 0.9 -44.7 

Table 4. Modelled and preliminary estimated water balance comparison - Pseudo Steady State 
(Weatherill and Riches 2009) and Harrington and Currie (2008). 

Results of the steady state groundwater model were used as input for transient model calibration. 
The transient model can estimate changes in groundwater dynamics over time (hence transient). 
The transient model was used to model changes in the groundwater system over the calibration 
period between October 1985 and April 2008. In the transient model run, recharge and 
evapotranspiration have time-varying rates applied to the 7-month summer stress period and the 
5-month winter stress period. Pumping was not specified in the transient model, as estimated 
groundwater use was low and insignificant in regional water-balance terms. Table 5 shows water 
balance results for the 2007 winter and 2008 summer periods. 

Component Modelled Winter 2007 
 (ML/yr) 

Modelled Summer 2008  
(ML/yr) 

In Out In Out 

Recharge 37177 0 22376 0 

Coastal discharge 40 3070 79 3804 

Rivers 12738 30431 19030 35412 

Evapotranspiration 0 10118 0 10300 

Storage 37 6375 8056 26 

Well 0 0 0 0 

Total 49992 49994 49541 49542 

Discrepancy 0.0 0.0 

Total 
(summer + winter) 

In 99536 Out 99536 

Table 5. Transient winter 2007 and summer 2008 water balance, based on Weatherill and 
Riches (2009). 

Total inputs and outputs from the transient model for the 2007-2008 period are lower than the 
steady state outputs due to lower rainfall in the period from 2000 to 2008. During both periods, 



 

 
24 

rivers are predominately gaining (River Out greater than River In; Table 6) with some of summer 
losing streams becoming gaining streams during winter due to increased groundwater water 
levels resulting in increased groundwater flow to rivers. Changes to river heights were not varied 
with time; however the calibration may be improved if this data becomes available in the future. 
Also, aquifer parameters have been assumed to be constant throughout the catchment (for each 
geological unit) and future modelling efforts could improve local calibration trends if aquifer 
parameters are refined to include small scale spatial variations across the catchment. 

Despite the above-mentioned assumptions, the model provides a realistic interpretation of 
regional flow processes, although the sub-regional and local flow systems may be poorly 
represented. Data from further pumping tests, or from additional monitoring bores that help to 
constrain piezometric contour plans, may provide information to support and justify spatial 
zonation of aquifer parameters in the model. 

The calibrated transient model was subsequently used to run three prediction scenarios (no 
growth, 2 and 10 GL/yr.4 extractions) for period of April 2008 to April 2028 in the area between 
McKerrows Marsh and Holmes Hill in the north-eastern part of the catchment. To achieve 
required extraction rates, 12 bores were required for the 2 GL scenario and a higher density of 
55 bores for the 10 GL scenario over a small area of 35 km2. Applied bore pumping rates varied 
from 9-10 L/s. Water balances for winter 2027 and summer 2028 stress periods for all 3 scenarios 
are shown in Table 6.  

Due to the small thickness of the Tertiary aquifer in the majority of the scenario targeted area 
(less than 30m), both growth scenarios abstracted less than a quarter of the target volumes of 
water which explains the small overall change to the no growth case water balance. The low and 
high growth scenario generated drawdown of 0.42 to 0.46 m at Jetsonville and 0.16 to 0.2 m 
drawdown at the Waterhouse monitoring bore. The difference in heads between “no growth” and 
2 GL scenarios indicates development of localised drawdown in the new irrigation area 
approximately 2 km southwest of McKerrows Marsh. Maximum predicted drawdown for the 2 GL 
scenario for winter was 1 m and 3 m for the end of the summer stress period. Maximum predicted 
drawdowns for the 10 GL scenario increased to 3 m for winter and to 5 m for the end of the 
summer stress period. 

In the above-mentioned modelled scenarios, water taken by pumping bores is largely sourced 
from a reduction in baseflow to rivers coupled with additional leakage from rivers; as well as 
lower evapotranspiration and aquifer storage volumes. It is evident that more than 2 GL per year 
may be extracted from the aquifers in the catchment if bores were to be spread across areas of 
the catchment where increased thickness of the main aquifers occurs (including basements 
rocks). 

 
Winter Component 

No Growth 
Modelled Winter 

(ML/yr) 

2GL/yr Growth 
Modelled Winter 

(ML) 

10 GL Growth 
Modelled Winter (ML) 

In Out In Out In Out 

Recharge 43910 0 44006 0 43917 0 

Coastal discharge 23 3345 23 3340 23 3340 

Rivers 10307 36456 10386 36045 10425 35642 

Evapotranspiration 0 5759 0 5667 0 5570 

Storage 3 8654 3 9361 17 9771 

Well 0 0 0 0 0 0 

Total 54243 54214 54418 54413 54382 54323 

Discrepancy -0.05 -0.01 -0.11 

 

                                                
4 GL = Gigalitres. 1 Gigalitre = 1000 Megalitres; 1 GL = 1000ML.  
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Summer Component 

No Growth 
Modelled Summer 

(ML/yr) 

2GL/yr Growth 
Modelled Summer 

(ML) 

10 GL Growth 
Modelled Summer 

(ML) 

In Out In Out In Out 

Recharge 29869 0 30106 0 30742 0 

Coastal discharge 71 4126 72 4100 72 4103 

Rivers 15866 38655 16023 37959 16175 37674 

Evapotranspiration 0 12417 0 11778 0 11756 

Storage 9434 23 8151 26 8902 10 

Well 0 0 0 497 0 2349 

Total 55240 55221 54353 54360 55891 55892 

Discrepancy -0.03 0.01 0.00 

Total 
(winter + summer) 

In Out In Out In Out 

 109483  109435   108771   108772    110273    110215 

Table 6. Water balances prediction scenarios comparison 2027-2028, based on Weatherill and 
Riches 2009. 

Tasmania Sustainable Yields Project (TASSY) 

The calibrated Scottsdale numerical model has been used subsequently as a basis to run various 
climate scenarios during the CSIRO Tasmania Sustainable Yields Project (TASSY) in 2008 and 
2009 (Harrington et al. 2009). The objective of the project was to undertake an assessment of 
the current and likely future extent and variability of available surface water and groundwater 
resources in Tasmania. The assessment is largely based on the results of the 2008-2009 reports 
under the above-mentioned DPIPWE groundwater modelling project and provides additional 
modelling results for the following four scenarios: 

 Scenario A  - historical climate with current resource development (1924-2007) 

 Scenario B  - recent  climate with current resource development (1997-2007) 

 Scenario C  - future  climate  (84 year sequence scaled for 2030 conditions) with current 
resource development 

 Scenario D  - future  climate  (84 year sequence scaled for 2030 conditions) with future 
resource development 

The previously developed calibrated transient Scottsdale groundwater model (Weatherill and 
Riches 2009) was used to run the above-mentioned scenarios for wet, mid and dry climate 
conditions. All original model assumptions and parameters, with the exception of the recharge 
component, remained unchanged. The diffuse recharge was modified for the purpose of TASSY 
project using the results of the WAVES modelling method (Crosbie at al, 2009) that can model 
the impact that changes in climate might have upon recharge via changes in transpiration and 
the interception of rainfall. 

Table 8. Scaled WAVES mean annual recharge rates for the Scottsdale area (Harrington et al. 
(2009). 

Groundwater 
assessment 
area 

Awet Amid Adry B Cwet Cmid Cdry Dwet Dmid Ddry 

ML/yr 

Scottsdale 126000 99000 47000 31000 102000 99000 90000 100000 97000 88000 
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The presented recharge results indicate that recharge rates under the future climate (scenarios 
C and D) are likely to be similar to the recharge rates experienced during the historical period  
from 1924 to 2007 (Scenario Amid). Recharge under scenario B is much lower than for the Amid 
because the recent climate (1997 to 2007) was drier than the historical mean in regards to 
precipitation (1924 to 2007). 

In addition to recharge variations for scenario D the size of the irrigation area and the number of 
extraction wells has been increased and at the same time the ratio between the extraction (E) 
volumes and diffuse recharge (R) has been increased to 0.25. This arbitrary E/R value of 0.25 
has been considered as a precautionary limit until a more rigorous assessment of sustainable 
yield can be undertaken (Harrington and Currie 2008). Mean annual water balances for 
Scenarios A to D are shown in Table 10. 

Groundwater 
assessment 
area 

Awet Amid Adry B Cwet Cmid Cdry Dwet Dmid Ddry 

ML/yr 

Scottsdale 
 

River leakage  31700  33400  37600 39600  33200  33500  34100  33600  33800 34500 

Coastal inflow      100      100      200     200      100      100      100      100      100     100 

Storage loss   27100  22800  13900   9800   23300  22700  21200  24700  24200  22400 

Diffuse 
recharge 

125700  99100  46800 30700 102100  98500  89800 100500  97000  88400 

Irrigation 

drainage 
   4100    4100    4100   4100     4100    4100    4100  12500  12500  12500 

Total In 188800 159600 102600 84300 162900 159000 149300 171400 167600 157900 

Extraction          0            0          0        0          0          0           0  11000  11000  10900 

Baseflow 

(rivers out) 
118300 100200  68200 57800 102200  99800   94000  99800  97600  91800 

Coastal 

discharge 
   8000    7500    6700   6400     7600    7500     7400    7400    7400    7200 

Storage out  32800 27900  14000   9800   28600  27800  25800  30100  29200  27300 

Evapo-  -
transpiration 

 29700  23900  13600 10400  24500  23800  22000  23700  23000  21200 

Total Out 188800 159600 102600 84300 162900 159000 149300 171900 168100 158300 

Discrepancy   0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.5 -0.5 -0.4 

Table 9. Mean annual water balances for Great Forester-Brid catchments (Harrington at al. 
2009). 

Modified model runs for scenarios A to D have produced water balances ranging from 76 to 
170% of the original historical steady state model presented in the initial modelling report by 
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Weatherill and Riches (2009). Diffuse recharge is the largest inflow component of the total water 
balance for scenarios Awet, Amid and all of the C and D scenarios. 

The lowest diffuse recharge, total water balances and lowest modelled baseflow values have 
been obtained for runs under scenarios Adry and B for which the highest river water losses were 
reported. The highest baseflow of 118300 ML/yr was reported for Scenario Awet. 

Investigations of modelled depths to water table for future climate scenarios C and D indicates 
variations of a few metres across the catchment. Modelled depth to water table is greater in the 
elevated part of the catchment (greater than 10m) while in the northern coastal plains the water 
table is shallow. If future development in areas with the low water table is based on use of 
imported surface water, additional irrigation drainage can potentially lead to water table rise and 
local waterlogging. 

Ratios of modelled extraction and diffuse recharge (E/R) were used to assess the potential level 
of stress within the aquifers (low 0 - 0.3, medium 0.3 - 0.7, high 0.7 - 1.0 and very high >1.0). 
Using an estimated groundwater use of 690 ML/yr and a recharge of 80679 ML/yr from the 
steady state model, the ratio of groundwater extraction to recharge is 0.9%. The E/R ratios from 
the TASSY project also indicate a low level of groundwater development under all scenarios. 
Although commonly used to assess the level of stress within the aquifer, E/R ratios should be 
used with caution. A low E/R value over a large assessment region still does not exclude the 
possibility of local unsustainable use of the groundwater resources developing temporarily or 
permanently within the assessed area. 

Groundwater Threat Index 

Extraction / Recharge 

Extraction 0-30% 30-70% >70% 

  <5 GL/yr Great Forester - Brid   

5 -10 GL/yr    

 >10 GL/yr    

Table 8. Great Forester-Brid catchment area Groundwater Threat Index. 

Due to a number of assumptions made during model development, coupled with uncertainty in 
current estimates of recharge and groundwater use, the presented water balance results should 
only be used as an initial guide for future management of water resources in the area using 
estimated average recharge of 80679 ML/yr as a starting reference. 
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4. Groundwater monitoring 

The Great Forester-Brid catchment currently contains four open and one closed (Jetsonville 
Bore) regional monitoring bores that are part of the state-wide groundwater monitoring network. 
Table 10 shows summary borehole information and Figure 15 shows the location of the current 
monitoring bores including the latest recorded depths to water table that are available for the 
remaining recorded bores. 

Table 10. Great Forester Catchment Ground Water Monitoring Bores 
 
The two oldest bores (Waterhouse and Jetsonville) were drilled in 1990 and water levels have 
been measured manually at six month intervals (before the start and after the end of the 
irrigation season). Standard GW chemical analyses were carried out until 2007 on these bores 
at the same frequency. The three remaining bores were drilled between 2005 -2007. All bores, 
except the closed Jetsonville Bore, are currently telemetered and borehole construction details 
and water level plots are available publicly on the Departmental Water Information System5. 
Note that the ID’s in parentheses in Table 10 apply to sites that have different ID’s in the Water 
Information Portal from ID’s in the Groundwater Portal web site6. Hydrographs of standing water 
levels and water level elevations are presented in Appendix D. 
  

Standing Water Table (mBGL) Groundwater Head (mAHD) 

Bore Name ID min max mean range min max mean range 

Bridport Bore 41319 - 0.69   1.12   0.68    1.81     0.47     2.28     0.91    1.81 

Waterhouse 
Bore 16544   1.79   4.52   3.28    2.73     4.60     7.34     5.83    2.73 

McKerrows 
Marsh Bore 41488 - 0.15   1.97   1.20    2.12     0.66     2.78     1.43    2.12 

Jetsonville 
Bore 16545   0.31 11.20    8.73  10.89   86.60   97.49   89.07  10.89 

Scottsdale 
Bore 41320 35.63 37.66 36.45    2.03 149.78 151.82 150.99    2.03 

Table 11. Monitoring bores water level summary information. 

                                                
5 https://dpipwe.tas.gov.au/water/water-data/water-information-tasmania-web-portal  
6 https://wrt.tas.gov.au/groundwater-info/  

Bore Name ID Location 
Bore 

Depth      
(m) 

Ground 
Elevation      

(m) 

Date 
Constructed 

Aquifer 
Description 

Bridport Bore 41319 
Bridport Bore at 
Gt.Forester 
River 

55.50 1.59 25/11/2007 
Scottsdale Tertiary 
Sediments Aquifer 

Waterhouse 
Bore 

16544 
(5535) 

Waterhouse 
Bore 2.5km past 
Gt. Forester 
River 

54.00 9.11 05/09/1991 
Scottsdale Tertiary 
Sediments Aquifer 

McKerrows 
Marsh Bore 

41488 
(5500) 

McKerrows 
Marsh 1 Bore at 
Forester Lodge 

4.70 2.63 30/03/2005 
Quaternary Coastal 
Sands Aquifer 

Jetsonville 
Bore 

16545 
(5515) 

Jetsonville Bore 
on Shanty Rd 

42.00     97.80 20/06/1991 
Scottsdale Tertiary 
Sediments Aquifer 

Scottsdale 
Bore 

41320 
Scottsdale Bore 
on William 
Street 

59.00   187.44 22/11/2007 
Scottsdale Tertiary 
Sediments Aquifer 

https://dpipwe.tas.gov.au/water/water-data/water-information-tasmania-web-portal
https://wrt.tas.gov.au/groundwater-info/
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Historical records from the monitoring bores located in the lower part of the catchment along 
Waterhouse Road predominantly indicate minor seasonal (winter-summer) water table 
fluctuations of typically 1.8 - 2.7 m. The Waterhouse Bore hydrograph has the longest water 
level records of the current monitoring bores in this part of the catchment. Despite relatively 
frequent below-annual rainfall records (<730 mm) during this period, observed small changes 
in seasonal water level oscillations indicate presence of a regional aquifer with good storage 
capacity. This bore is located in the deepest part of the Waterhouse deep lead. Depth to the 
water table is greater in this bore than in the other two bores. At the same time, average 
groundwater elevation in this bore is 4 to 5 m higher than the average elevations for the other 
two bores. 

All three bores show a quick response to above average monthly rainfall events, which has 
resulted in sharp water level rises in all three bores in 2013 and 2016. For a short period the 
water level in the shallow McKerrows Marsh Bore, constructed in Quaternary aquifer, was raised 
inside the bore casing 0.15 m above the land surface. A similar response was observed in the 
deeper Bridport Bore constructed in Tertiary aquifer on the western end of the Waterhouse deep 
lead. In this case, water level rise to the land surface was correctly measured in the bore casing. 
However, the subsequently recorded maximum water level of 0.69 m above the top of the bore 
casing probably represent the effect of a minor river flood event. 

The lower part of the Tertiary aquifer in a regional sense represents a groundwater discharge 
area with a shallow water table. Water table elevation is in a range from 0.5 to 8 mAHD, the 
water table gradient is low and groundwater flows towards coast. These observations are further 
supported by recent observations from monitoring bores drilled for Hydrogeological 
Investigations, Anderson Bay Sand Extraction Project (Cromer,W.C 2016).  The initial depth to 
the water table and water table elevation recorded in bores WCC1 and 2 (constructed in the 
Waterhouse deep lead aquifer) are in a similar range to those observed in DPIPWE’s 
Waterhouse monitoring bore. Location of these bores are shown in Appendix E. 

The remaining two monitoring sites, Jetsonville and Scottsdale bores, are located in the central 
elevated part of the catchment. Both bores were drilled in Tertiary sediment but show a different 
pattern of water level oscillations. 

The hydrograph of the Jetsonville Bore indicates sporadic short lasting rises of the water table 
during winter months with above average rainfall, with bore water level rises of 5 to 6 m 
observed during the available record from 1992 to 2013. The exact explanation for these sudden 
oscillations is not available. It was suggested by Harrington and Currie (2008) that the aquifer 
is alternating between unconfined and semi-confined conditions and that transition is caused 
by large fluctuations that cause the aquifer to fill and become confined. Another simpler 
explanation for water rises is the reported ingress of surface water into the bore, which has 
resulted in the current closure of the site. Observed groundwater elevation levels are mainly in 
a range from 88 to 92 mAHD. Recorded artesian conditions in several bores in the lower part 
of the catchment between Tuckers and Hurst creeks along Boddingtons Road are likely caused 
by high groundwater elevations in this part of the aquifer. 

The Scottsdale monitoring bore was completed within the Tertiary sediments that are overlain 
by 36 m of deeply weathered basalt. Recorded water levels for the Scottsdale bore are deep 
and in a range from 35.63 - 37.66 mBGL, with corresponding elevations above sea level in the 
range from 149.78 - 151.82 mAHD. The Scottsdale bore hydrograph shows evidence of a 
delayed water level response to below average annual and monthly rainfall during 2014 and 
2015. 

Water level data from the available monitoring bores indicates a stable condition over the last 
28 years; and demonstrate similar winter-summer recharge, and discharge trends, which are 
predominantly influenced by climate (variable rainfall). Steady winter recharge rates and the 
flow of water from the upper part of the aquifer is keeping the aquifer system in equilibrium in 
the lower part of the catchment and along the coast. However in order to better understand and 
manage the groundwater and surface water regimes across the whole catchment into the future, 
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consideration of appropriate number and location of monitoring sites within the catchment is 
required. 

 
Figure 15. Map of the Great Forester-Brid catchment showing location of monitoring bores and 
last recorded standing water levels (meters below ground level - mBGL). 
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 5. Groundwater issues in the Great Forester-Brid River catchment 

A number of potential groundwater issues have been identified for the Great Forester-Brid 
catchment: 

 Whilst the current level of groundwater extraction is thought to be low in the Great 
Forester-Brid catchment, there is uncertainty regarding actual extraction rates and a 
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. 
 
Based on the currently available information there is potential for further groundwater 
development of groundwater resources in the catchment, especially in Tertiary and 
connected Quaternary aquifers. This is likely to accelerate as surface water resources 
become more fully allocated and scarce. 
 
In the case of continued unregulated groundwater development, there is a risk that 
unsustainable levels of extraction may develop over time, particularly at the local scale, 
causing a number of adverse impacts (e.g. well drawdown interference, reduced 
groundwater discharge to streams or to groundwater-dependent ecosystems, seawater 
intrusion in coastal sediments etc.).  
 
Development of the current monitoring network together with the recently introduced 
Tasmanian permit to drill system will help to mitigate some of these risks, as long-term 
trends in groundwater levels and of groundwater development could then be monitored. 
 

 Groundwater quality in the catchment is generally very good (TDS concentrations 
average 393 and median 170 mg/L). It will need to be adequately protected to prevent 
any future pollution due to current and future land use practices. If large extraction of 
groundwater is planned from Tertiary and Quaternary aquifers along the coastal plain, 
care will need to be taken to ensure that seawater intrusion of the aquifers does not occur. 
 

 Current understanding indicates that groundwater discharge is 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 groundwater discharges to 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 groundwater and 
surface water. These processes will need to be better understood and quantified so that 
risks associated with increased groundwater extraction can be better understood and 
managed accordingly.  

  



 

 
32 

6. Other state-wide groundwater activities 

 The Department introduced a water well drillers licensing system in 2008. This regulates 
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 helps 
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 
permit system also allows groundwater development in specific areas to be monitored 
and assessed. 

 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 if 
required. 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)  

 



 

 
39 

Appendix B. Groundwater pH values (B1) 
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Appendix C. Long Term Average Rainfall Map 
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Appendix D. Standing water level graphs (mBGL) 
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Appendix E. Water elevation graphs (mAHD) 
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Appendix F. Monitoring Bore Locations, Anderson Bay Sand 
Extraction Project Hydrogeological Investigations 
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Appendix G. General Water Usability Guidelines Based on TDS 
Levels (mg/L) 

 

Usage TDS<1000 1000<TDS<3500 3500<TDS<13000 TDS>13000 

Drinking 
Water 

Yes    

Irrigation Yes Yes   

Industry Yes Yes Yes  

Stock Yes Yes Yes  

Ecosystem 
Protection Yes Yes Yes Yes 

 

Source: State Policy on Water Quality Management 1997 (Tasmania) 
  



 

 
47 

 
 


	Copyright Notice
	Disclaimer
	Preferred Citation
	Author
	The Department of Primary Industries, Parks, Water and Environment (DPIPWE)
	1. Introduction
	2. Climate
	3. Geology and the groundwater resource
	3.1 Geology
	3.2 Hydrogeology
	3.2.1 Groundwater Flow
	3.2.2 Surface water - groundwater interaction
	3.2.3 Groundwater extraction
	3.2.4 Recharge and Groundwater Water Balance Estimates.

	4. Groundwater monitoring
	5. Groundwater issues in the Great Forester-Brid River catchment
	6. Other state-wide groundwater activities
	References
	Appendix A: Topographic maps showing:
	Bore yield (A1)
	Groundwater Quality (A2)
	Last recorded standing water levels (A3)
	Last recorded bore and dams operating status (A4)
	Geology of the bore main aquifer (A5)

	Appendix B. Groundwater pH values (B1)
	Appendix C. Long Term Average Rainfall Map
	Appendix D. Standing water level graphs (mBGL)
	Appendix E. Water elevation graphs (mAHD)
	Appendix F. Monitoring Bore Locations, Anderson Bay Sand Extraction Project Hydrogeological Investigations
	Appendix G. General Water Usability Guidelines Based on TDS Levels (mg/L)

