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1 INTRODUCTION 

1.1 Scope 
Aquaterra Consulting Pty Ltd (Aquaterra) as part of the Tasmanian Groundwater Resources 
(TGR) Partnership has been engaged by the Tasmanian Department of Primary Industries and 
Water (DPIW) to undertake the project Development of Models for Tasmanian Groundwater 
Resources. 

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

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

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

                                                      

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

2.1 Study Area 
The Mt Wellington-Huonville catchment area is located in south-eastern Tasmania, covering an 
area of about 285 km2 from the Mt Wellington Park Reserve in the north-east to the Huon River in 
the south.  The largest town in the catchment, Huonville, is 30 km south-west of Hobart (Figure 
2).   

The northern extent of the catchment is bounded by the topographical highs of Mount Connection 
and Mount Wellington, just outside the catchment to the east.  The upper reaches of Mountain 
River lie within Wellington Park, which is managed by the Wellington Park Management Trust.   

The western and eastern boundaries of the catchment are aligned with groundwater divides, 
which are inferred from the topography of the area.  The central and northern regions of the study 
area comprise the Mountain River surface water catchment.  The southern boundary of the Mt 
Wellington-Huonville catchment is aligned with the Huon River groundwater catchment.   

Currently, relevant data on the catchment is relatively scarce, with hydrogeological, geochemical 
or geological surveys never having been undertaken.  The data available at present is mainly 
restricted to surface water quality surveys.  This catchment has been categorised as a Class A 
catchment (as per DPI catchment class), which would include a conceptual model and water 
balance. 

2.2 Climate 
The average rainfall for the Mount Wellington-Huonvillle catchment decreases from over 1200 
mm in the north-east to about 750 mm in the south (Figure 2).  January, February and March are 
the driest months, with maximum rainfall occurring in winter.  Summer temperatures vary between 
9°C and 22°C and winter temperatures between 2°C and 13°C in the central to southern region of 
the catchment, while temperatures are more extreme in the high altitude northern zone.    

Annual rainfall data was obtained by SILO2 data drill for Mountain -03, the point nearest the 
centroid of the catchment (Figure 2). It is depicted in Figure 3, along with the rainfall deviation 
from the annual mean of 767 mm/yr.  Several periods of below mean rainfall have occurred in the 
past, including below average rainfall in the beginning of the 20th century, the mid-1940s, the 
mid-1960s as well as from 1977 to 1982.  More recent trends (from the 1990s onwards) have 
shown a general increase in rainfall to above average levels.   

Class A pan evaporation data for the nearest station to the centroid of the catchment provides a 
mean annual evaporation (Epan) rate of 974 mm/yr for the period 1900-2005 (HydroTas sourced 
from SILO).  In order to relate this value into an actual evapotranspiration (ET) rate 
(i.e., incorporating both evaporation from within and above the soil, and transpiration from plants), 
the following expression is used: 

                                                      

2 Sourced by HydroTas from http://www.nrw.qld.gov.au/silo/; note all ET data is “patched” prior to 1968  
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ET = fc .  cp .  Epan      [1] 

where fc is known as the crop coefficient, and varies from 0 to 1 depending on crop type and 
season; and cp is the pan coefficient, typically around 0.5.  The South Australian Department of 
Primary Industries and Resources (www.pir.sa.gov.au) use the methodology of Allen et al. (1998) 
to present monthly crop coefficients for a range of different crop types in the southern 
hemisphere.  Using this data, a crop coefficient of 0.8 seems to be a reasonable average across 
all seasons for a mix of grasses, native shrubs and irrigated crops.  Assuming an average value 
of 0.8 for fc across the entire catchment, ET is estimated to be about 390 mm/yr. 

2.3 Topography and Soils 
The topography of the catchment varies between the mountainous high points in the north (above 
1000 mAHD) to the low lying areas of the Huon Valley in the south (<50 mAHD).  The 
mountainous north is characterised by steep slopes and rocky outcrops, while the terrain is 
undulating towards the south.  Rock type and geological structure are the predominant factors 
which control the topographical development in the area (see also Section 2.4).   

Soil orders have been mapped using the Australian Soil Classification layer for Tasmania 
supplied by DPIW (Figure 4).  This map reveals the major soil types in the catchment to be 
Kurosols along river valleys, Ferrosols and Chromosols on gentle to steeper slopes, with 
Rudosols on crests in mountainous regions. 

Kurosols are characteristic for poorly drained sites and have generally a very low agricultural 
potential, with high acidity (pH < 5.5) and low water-holding capacity. Ferrosols and Rudosols are 
found in well-drained sites with moderate to high rainfall.  While Ferrosols have high agricultural 
potential because of their good structure and moderate to high chemical fertility and water-holding 
capacity, Rudosols are characterised through their rudimentary pedological evolution, and as 
such typically found in mountainous regions.   

It should be noted however, that the layer presented in Figure 4 was constructed from line work 
for Land Systems developed by the Tasmanian Department of Agriculture between 1978-1989 
using geology, vegetation and climate data rather than soil surveys per se.  However, there has 
been observed agreement between this layer and the more spatially confined Soils 
Reconnaissance map that was supplied originally by DPIW (pers. comm. Simon Lynch, DPIW 
2007). 

2.4 Land Use 
Figure 5 presents the current range of land uses in the Mt Wellington-Huonville catchment.  This 
figure indicates that approximately 54% of the catchment’s land use is classified as Other, which 
includes Environmental (by definition, Environmental is environmental and indirect production 
uses e.g. prevention of land degradation, wind-breaks, shade and shelter).  32% of the catchment 
is classified as Remanent Vegetation, while towards the west, production forestry occurs over 9% 
of the catchment.  Mt Wellington Park is a conservation area in the north. 

Agricultural activities occur in the most productive areas, i.e. on soils from the Permian and 
Quaternary periods, in particular throughout the lower reaches of the Mountain River (DPIW, 
2000).  Here, the river terraces and floodplains and have been extensively developed.  Major 
crops include hops, which are present along the lower reaches of the Mountain River, extending 
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for several kilometres along the banks upstream from the discharge point into the Huon River.  
Other cultivated crops include varieties of apples and hazelnuts. 

Irrigation is carried out both from river supplies and farm dams.  There are no major irrigation 
schemes due to the lack of prime agricultural land and a relatively high rainfall regime (DIPW, 
2003).  Approximately 4.5% of the land in the catchment is classified as Irrigated. 

It should be noted that, satellite imagery available on Google Earth® indicates that land use in the 
area comprises a greater component of land under agricultural use than indicated in Figure 5.  
This discrepancy may be due to recent developments not reflected in the data provided.  As a 
result, the land use mix for estimation of diffuse recharge to the catchment in Section 3.1 is 
represented by 95% grass/cleared and 5% trees (comprising remnant native vegetation and 
plantation forestry). 

2.5 Geology 
The catchment is underlain by sediments of the Tasmania Basin (MRT, 2006).  The basin lies 
unconformably on the Late Devonian–Early Carboniferous granites and older folded rocks, and is 
subdivided into two broad lithological associations, the Lower Parmeener Supergroup and Upper 
Parmeener Supergroup.  The Lower Parmeener Supergroup consists of Permian glacial and 
glaciomarine and subordinate terrestrial sedimentary rocks, while the Upper Parmeener 
Supergroup comprises of Permian and Triassic fluvial and lacustrine sedimentary rocks.  Both 
units contain subordinate coal measures and exceed a thickness of 500 metres in the catchment.   

The Permian sandstones and mudstones make up the lower lying areas of the foothills in the 
catchment (Figure 6, Appendix A).  Creamy white to grey in colour, these pebbly mudstones, 
pebbly sandstones and limestone are visible in horizontal or gently dipping layers, sometimes up 
to a meter thick.   

Triassic freshwater sandstones, rich in quartz, overlie the mudstones and are usually found on 
higher ground (Figure 6). 

Large volumes of tholeiitic dolerite intruded into the Tasmanian crust during the Middle Jurassic 
(MRT, 2006).  The dolerite formed mainly as sills in the Tasmania Basin and due to their 
resistance to weathering, these areas represent topographic highs in the catchment, such as in 
the north (Mt Connection) and also in local elevated points throughout the catchment (Figure 6).   

Quaternary deposits are found along river valleys with river gravel deposit of up to 30 m thick 
present along the Huon River in the south of the catchment (Bobbi, 1998).  These gravels are 
believed to be remnants of river terraces associated with higher interglacial sea levels (Figure 6). 
A geological cross-section of the catchment is depicted in Figure 7. 

2.6 Hydrogeology 
The following hydrogeological maps sheets from Mineral Resources Tasmania cover the Mt 
Wellington-Huonville catchment: 

• Southeast Tasmania Groundwater Map 1:250 000 

• Southeast Tasmania Groundwater Quality Map 1:250 000. 



Conceptual Model Report for Mt Wellington – Huonville 

PAGE             5 

 

• Maps 20 and 16 – Hydrogeological Inventory 1:100 000 

The principal aquifers in the catchment are the Permo-triassic sedimentary sequence of 
sandstones, mudstones, siltstones and minor limestones, and the Quaternary Alluvium.   

Data on water quality in the Permo-Triassic deposits is generally restricted to TDS 
concentrations, which suggests generally fresh groundwater, with salinities ranging from 140mg/L 
to 1400 mg/L.  An observation well at Huonville provides some long term measurements of the 
major ion concentrations in this aquifer (Table 1).  The dominant anion is chloride, while HCO3 
concentrations are relatively low.  Overall, the water is of Na-Ca-Cl type.  Elevated Cl 
concentrations and ion ratios (e.g. low Na/Ca ratio) may also suggest some ingress of saline 
water, with Huonville near the limit of tidal influence on the Huon River. 

Data for nine wells penetrating the shallow Quaternary alluvial deposits are available in the 
catchment, mainly along the Huon River.  The capacity of wells is variable and strongly controlled 
by the aquifer’s saturated thickness and particle size distribution.  50% of the wells are reported to 
have been unsuccessful, with the remaining wells obtaining an average yield of 1 L/s.  The 
thickness of these deposits in the study area is likely to be in the order of 10 to 15 m, but is 
reported to reach up to 30 m along the Huon Valley around Huonville.  There is no information on 
aquifer permeability for the Quaternary deposits in the catchment.  A best estimate of hydraulic 
conductivity can be made on the basis of literature values for Quaternary deposits, which are 
typically in the order of 0.1 to 10 m/d.   

The Quaternary aquifer is generally vulnerable to surface contamination due to its shallow depth.  
TDS concentrations in the catchment are only available for one well, showing low salinity (i.e. 
560 mg/L).   

Table 1. Statistics on Groundwater Chemistry of the MRT Observation Well at 
Huonville in Permian Aqufier 

  

N Samples 

Concentration (mg/L) 

Min Max Average Median 

pH 27 6.0 8.5 7.1 6.9 

Conductivity (uS/cm) 27 657.0 1110.0 948.2 973.0 

HCO3 (mg/L) 27 35.0 195.0 128.0 140.0 

Cl (mg/L) 27 165.0 280.0 221.6 230.0 

SO4 (mg/L) 27 16.5 53.0 43.2 43.0 

Ca (mg/L) 27 7.3 98.0 60.8 66.0 

Mg (mg/L) 27 13.5 25.0 19.1 19.0 

K (mg/L) 27 5.3 22.0 7.5 6.8 

Na (mg/L) 27 82.0 115.0 99.1 99.0 

TDS (mg/L) 27 435.0 820.0 664.3 690.0 

 

Histograms of recorded water well yields and salinities for the Mt Wellington-Huonville catchment 
are shown in Figure 8.  These graphs support the above generalisations, in that yields (where 
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recorded) are generally less than 5 L/s and salinities (although rarely recorded) are generally less 
than 1000 mg/L. A map of all recorded well yields is shown in Figure 6, which shows yields are 
variable but typically low throughout the catchment. 

2.7 Surface Water – Groundwater Interaction 
The Huon River is the major surface water body in the region and dominates the southern 
quadrant of the catchment.  The catchment also comprises numerous other smaller permanent 
surface water bodies and courses of which the Mountain River is the largest, dominating the 
northern quadrant of the catchment. 

Rainfall in the northern ranges provides the source of several perennial streams and rivers in the 
catchment, which have been used for drinking water since the earliest days of settlement.  The 
upper reaches of Mountain River lie within Wellington Park, which was reserved to protect the 
values of the area, including the protection of the water resources, and is managed by the 
Wellington Park Management Trust. 

Figures 9 and 10 show the available water level data along the Mountain and Huon River in 
relation to the river level.  The figures demonstrate that groundwater levels are generally above 
river levels, i.e.  the aquifer discharges into gaining surface water courses. 

There are likely to be short periods (i.e. during floods), when the hydraulic gradient between river 
and aquifer is reversed and the alluvial valleys become recharged by the flooding watercourses.  
However this is likely to occur only for short durations.  Time-series data of river levels and 
adjacent groundwater levels is required to test this hypothesis. 

2.8 Water Use and Management Issues 
Surface water quality is generally excellent in the upper catchment due to the relatively 
undisturbed nature of these areas, but water quality steadily deteriorates closer to the Huon 
River, higher conductivity and high E.coli. The main issues are stock control, septic tanks and 
riparian vegetation (Bobbi, 1998).  However, the Huon River is generally characterised by low 
concentrations of dissolved solids, low alkalinity and hardness. The low population pressures and 
limited pollutant discharges mean that, for the overall catchment, there are no major perceived 
threats to surface water quality (DPIW 2003). 

Towns and villages in the Mt Wellington-Huonville catchment rely upon the extraction of water 
from the Huon River (supplying Huonville and other towns), and the Mountain River.  Huon River 
water is treated, water from Mountain River is not.  Huonville also obtains some of its water 
supply from a weir on Rocky Creek at Mt Wellington Park.   

There is a sewage treatment plant at Ranelagh, discharging into the Huon River. 

Primary water use is for irrigation of commercially grown agricultural crops, with the majority being 
hops and orchards.  Farm irrigation is carried out using mainly surface water from both river 
supplies and farm dams.  Mountain River has been subject to irrigation abstraction for many 
years.  Water is diverted throughout the year with an annual water extraction of 4166 ML 
(2269 ML for winter storage, 1897 ML for direct pumping during the irrigation period from 
December to April) (DPIW 2000). There are no major irrigation schemes due to the lack of prime 
agricultural land and a relatively high rainfall regime.   
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There is limited data available on groundwater abstraction in the catchment.  However an 
estimate can be derived based on a basic evaluation of surface water allocations and irrigation 
rates in the area. The Tasmanian Dairy Industry website3, quotes an annual irrigation requirement 
for pasture in the southern areas in Tasmania as 4.1 ML/ha/yr. If an assumed irrigation 
application rate of 4.1 ML/ha is applied to areas specified as irrigated as per the DPIW land use 
data (10.2 km2), there is annual irrigation requirement of 4,188 ML for the catchment. Surface 
water entitlements currently amount to 5,145 ML/yr, thereby supporting the estimated water 
requirements. It is therefore assumed that total groundwater extraction for the catchment is 
minimal.  Where it does occur, most groundwater abstraction is along river valleys and it could 
influence river flows locally.   

Future water resources management in the area needs to focus on monitoring groundwater and 
surface water abstraction in the Mt Wellington-Huonville catchment. It also needs to minimise any 
adverse environmental impacts that could occur as a result of reversing the hydraulic gradient 
between groundwater and surface water. 

2.9 Groundwater and Surface Water Monitoring 
DPIW currently monitors one observation well for water quality in the Mt Wellington-Huonville 
catchment, located in Huonville (see also section 2.6) (Figure 2).  The well was drilled in 1991 
and penetrates the Permian sedimentary sequence down to a depth of 80 m.  Information 
provided by DPIW indicates that this bore was artesian from 1991 to 2005, but the water level has 
dropped to around 0.6 - 1.9 mbgl more recently. The decline in water level occurred despite 
above average rainfall being recorded in 2005 (Figure 3), which indicates that local influences 
may be responsible, such as well interference from a nearby production well. 

There are three surface water gauging stations located in the catchment (Figure 2).  A gauging 
station just downstream of the inflow of the Judbury (Station id 635) monitors the Huon River and 
provides flow as well as water temperature, electrical conductivity and turbidity data on a 
continuous basis (DPIW, 2006).  The Mountain River has been monitored in the upper reaches at 
the inflow of Grundy’s Creek, and close to its discharge into the Huon River at Ranelagh, but both 
stations are now closed.  The monitoring at both sites was targeted towards river environmental 
health.   

Figures 11 and 12 provide an overview of the currently available data.  These show time-series 
data of the recorded stream-flow in ML/day at the three gauging stations, as well as seasonally 
averaged river levels in metres above river bed. 

2.10 Surface water modelling 
DPIW recently commissioned HydroTas Consulting (HTC) to develop surface water models for 
over 50 catchments throughout Tasmania.  These models have been used to estimate baseflow 
at selected points in the groundwater catchments investigated in the current study.   

The surface water models were developed using the Australian Water Balance model algorithm.  
Each catchment was split into a number of sub-areas, and the runoff was routed through these 
sub-areas.  The models are able to run in “natural” mode (no water allocations) or “current mode” 

                                                      

3 http://intodairy.com.au/pasture 
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(water extracted for all current licensed allocations).  They used rainfall and evaporation from the 
SILO database as inputs, and were calibrated to historical flow data where available in the 
catchment.  Where no flow data was available, parameters from similar catchments were used.  
For a detailed description of surface water modelling methodology, refer to individual catchment 
reports or Hydro Tasmania Consulting (2007). 

The surface water and groundwater catchments differ and in most cases, a number of surface 
water catchments cover a single groundwater catchment.  Baseflow was therefore estimated for 
the portion of the surface water catchment that intersected with the groundwater catchment. 

The process for estimating baseflow from the surface water models was: 

• Determine the area of the surface water catchment intersecting the groundwater 
catchment to calculate a catchment area factor (CAF) such that; 
 
CAF = (intersecting area) / (total surface water catchment area) 

• Determine the average annual rainfall over the entire surface water catchment and the 
intersecting catchment area, to calculate a rainfall adjustment factor (RAF) such that; 
 
RAF = (average annual rainfall over intersecting area) / (average annual rainfall over total 
surface water catchment) 

• Use the surface water model to calculate 106 years of daily flow data at the outlet of the 
surface water catchment (Qoutlet). 

• Factor the output from the surface water model by the CAF and RAF to derive the runoff 
from the portion of the catchment that intersects with the groundwater model: 
 
Qintersecting catchment = Qoutlet*CAF*RAF 

• Run a digital filter for baseflow separation over the flow data.  The filter used was the 
Lyne and Hollick Filter (Hydrologic recipes, p78), with a filter parameter of 0.925 which is 
recommended for daily data. 

• Calculate the monthly and daily average baseflow indices for the intersecting catchment 
(average baseflow / average surface flow). 

It should be noted that quickflow and baseflow derived using this method “…should not be 
regarded as the true amounts of surface and subsurface flow from the catchment.  The methods 
are simply consistent, robust and expeditious techniques for numerically separating streamflow 
data in rapid and slow response.  Only when additional information is available such as from 
tracer studies can physical interpretations be put on the filtered responses.” (Grayson et al, 1996) 

Modelled stream flow suggests that the Mt Wellington - Huonville catchment contributes 
176 ML/day to the Mountain River as total flow, of which 83 ML/day is baseflow. (Appendix B).   
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3 GROUNDWATER INFLOWS 

3.1 Diffuse Recharge 
Diffuse rainfall recharge in the study area is likely to occur predominately along the mountainous 
ranges in the east and north, penetrating the Permo-Triassic sedimentary sequence. 

No published estimate of groundwater recharge is currently available for the study area.  
Groundwater recharge rates can be estimated using a range of methods, from simple water 
balance calculations and hydrograph analysis, to more sophisticated and expensive isotope and 
tracer dating techniques.   

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

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

Laboratory analysis of groundwater samples collected from the MRT observation well at Huonville 
reported Cl concentrations ranging from 165 to 280 mg/L.  Adopting the mid-point of this range 
(221.5 mg/L) for the Cl concentration in recharge water, and a mean annual rainfall of 767 mm/yr, 
the Cl concentration in precipitation is the only variable required to obtain an estimate of recharge 
rate.  In the absence of chemical analyses for local rainfall samples (no reports found), the Cl 
concentration in precipitation must be estimated.  Previous studies of near costal aquifers (less 
than 50 km from the coast) on mainland Australia have measured rainfall Cl at 5 - 10 mg/L.  Using 
this range of values derives a recharge rate range from 17 mm/yr to 35 mm/yr (i.e. 2 % to 5 % of 
total annual precipitation).   

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

 

                [3] 

                                                      

4 Conservative behavior of chloride is usually a valid assumption as the chloride ion rarely participates in 
water-rock interactions, except in situations when the water is approaching, at or above saturation with 
respect to halite. 
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where ET is actual evapotranspiration, P is annual rainfall, E0 is a rainfall scaling parameter, and 
ω is a parameter related to plant available water.  This relationship is plotted in Figure 13 using 
the parameters provided in Table 2.   

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

Factor Grass/Cleared Trees 

E0 1400 1800 

w 0.5 4 

 

 

 

 

 

 

 

 

 

 

Figure 13. Empirical curves derived by Zhang et al. (1999, 2001), plotted for Australian 
catchments using parameters from Table 2. 

“Excess water” can be defined as the difference between rainfall and evapotranspiration, or 
equally by assuming negligible change in groundwater storage, the sum of groundwater recharge 
and stream flow.  Whilst only “grass/cleared” and “tree” curves are plotted in Figure 13, the 
excess water for any catchment containing a mix of these two extreme land uses can be 
approximated by linear scaling.   

For the Mt Wellington-Huonville catchment, a long-term average rainfall value of 767 mm/yr 
(Section 2.2) was adopted, together with a land use mix of 95% grass/cleared and 5% trees 
(comprising remnant native vegetation and plantation forestry), to estimate the annual excess 
water value of 164 mm/yr.  The land use mix used for this evaluation differs to that presented as 
Figure 5 due to disparity between satellite images from Google Earth® and land use data 
provided by DPIW.  Satellite images were considered preferable based on the currency of data.  
To approximate recharge, the surface runoff component in the catchment was estimated and 
subtracted from the “excess water”.  By using the modelled annual average surface runoff from 
this catchment (93 ML/day or 119 mm/yr - Appendix B) and subtracting it from the excess water 
value (164 mm/yr), a recharge estimate of 45 mm/yr was obtained.  As noted above, this 
evaluation is based on assumptions of land use and therefore provides only a first pass estimate.  
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Updated land use surveys would assist in better quantifying an evaluation of recharge based on 
measured values.  

A summary of the recharge estimates for the Mt Wellington – Huonville catchment is presented in 
Table 3.  The range in recharge estimates (17 – 45 mm/yr or 2.2 – 6 % of rainfall) reflects both 
uncertainty in the parameters adopted for each method, as well as the scale of the area to which 
the method applies.  Whilst the first of these two explanations (i.e., parameter uncertainty) is 
obvious, the second factor is often not considered when applying different recharge estimation 
techniques.  Of the three methods applied in this catchment, the CMB is a point estimate, while 
the other method (excess water) is a whole-of-catchment scale estimate.  Furthermore, the CMB 
method applies to the point in the landscape up-gradient of the well where the water sample first 
entered the aquifer (Harrington et al., 2002). Changes to land use (such as forestry) may also 
affect the interpretation since the method relies on the assumption that the loading of chloride 
from rainfall is in steady-state with the chloride loading to groundwater. 

Table 3. Diffuse recharge estimates for the Mt Wellington – Huonville catchment 

Method (Source) Recharge Rate (mm/yr) 

Steady-state Chloride Mass Balance (current 
project) 

17 -  35 

Annual excess water less stream flow (current 
project) 

45 

Assumed recharge for preliminary water budget 31 

 
The mid-point of the range of estimates presented in Table 3 (31 mm/yr or 4 % of rainfall) will be 
used to define a preliminary water budget.  In reality, it is plausible that recharge varies by at least 
a factor of four over the catchment, with lower rates occurring in areas of perennial deep-rooted 
vegetation and/or clayey soils, with higher rates occurring in areas of open pasture, irrigation 
and/or sandy soils. Superimposed on these factors is rainfall, which varies from 800 to 
1200 mm/year throughout the catchment (Figure 2).  
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4 GOUNDWATER FLOW 

4.1 Groundwater Level Contours 
MRT’s drillhole database for water wells contains records of the latest depth to water level 
measured at each well, in addition to an attribute that states “geology of the main aquifer”.  From 
this database, all wells with ‘Permian’, ‘Jurassic’ or ‘Quaternary’ listed as the geology of the main 
aquifer and having a water level collected between 1987 and 2007, were selected to construct a 
water table (potentiometric) contour map.  As the majority of wells do not have surveyed 
elevations, the potentiometric contour map was produced by initially constructing a depth to water 
level surface, then subtracting it from a gridded topographic surface.  The resultant contours are 
shown in Figure 14 and reveal a range in potentiometric surface elevations from around over 
250 mAHD in the upper reaches of the catchment to less than 50 mAHD along the Huon River. 

4.2 Groundwater Flow Direction 
Directions of groundwater flow can be inferred from the potentiometric contours plotted in 
Figure 14, and show the groundwater flow to be generally from the mountain ranges to the north 
and east, towards the centre and south of the catchment.  Discharge occurs throughout the 
catchment into the Mountain River, and into the Huon River in the south.  The hydraulic gradients 
also indicate that lateral groundwater inflow may be significant, particularly along the northwest 
and southeast catchment boundaries. The rate of groundwater discharge can be estimated using 
conventional flow net analysis5, but this was not possible due to a paucity of groundwater 
elevation data and aquifer transmissivity estimates. 

                                                      

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

5.1 Lateral Discharge 
It is likely that groundwater discharges laterally from the catchment into the sea via the Huon 
River, as evident in Figure 14.  However given that lateral outflows appear to be confined to a 
small cross-sectional area near the Huon River at Huonville – Ranelagh, the rate of groundwater 
discharge is assumed to be negligible. 

5.2 Groundwater Extraction 
Groundwater extraction occurs mainly along the river courses.  Abstraction is currently un-
metered but is assumed to be negligible, based on the percentage of irrigated area, local 
irrigation rates and surface water allocations.  Where abstracted groundwater is used for irrigation 
purposes, some water may be returned to the aquifer via deep drainage, or to streams via surface 
runoff. 

5.3 Evapotranspiration from Shallow Water Tables 
Estimates of evapotranspiration (ET) rates presented earlier in this report, including that of 
390 mm/yr from pan evaporation data (section 2.2) and 603 mm/yr from the relationship of Zhang 
et al. (1999, 2001) (section 3.1), only apply to the ground surface and shallow soils.  Where water 
tables are close to the ground surface, typically within 2 - 3 m, ET losses will be much higher. To 
estimate this flux for the Mt Wellington - Huonville catchment would require a detailed knowledge 
of the rooting depths of local plant species and their annual rate of groundwater use.  Whilst this 
information is not readily available to the current project, the areas of the catchment in which this 
process may be important are shown by way of yellow dots on Figure 14.  These are well 
locations where the depth to water has been recorded and is less than 3 m below ground level. 
The map indicates that shallow groundwater exists sporadically throughout the catchment and ET 
losses could be significant. It is likely that shallow groundwater exists elsewhere (e.g. along 
drainage lines higher in the catchment.  

5.4 Groundwater Discharge to Streams 
Groundwater discharge occurs mainly to surface water courses, i.e. the Mountain River and the 
Huon River (Appendix B).  Both rivers are permanent flowing surface water features in the 
district and the potentiometric elevation contours (Figure 14) suggest that both streams are 
predominantly gaining throughout the catchment.  However as discussed in pervious sections, 
there may be short periods during flooding events when hydraulic gradients are reversed and 
streams act as recharge features, replenishing the Quaternary valley deposits. Based on surface 
water modelling (section 2.10), the mean daily baseflow to the Mountain River is 83 ML/day. This 
would result in an annual groundwater discharge of 30,316 ML/yr. 
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6 CONCEPTUAL MODEL 

6.1 Block Diagram 
A three-dimensional representation of the conceptual hydrogeological model of the Mt Wellington 
- Huonville catchment has been built using a Digital Elevation Model (DEM) for the topographic 
surface (Figure 15) and showing the main aquifer (Permo-Triassic aquifer) as well as 
components from the water balance. 

The key features of the Mt Wellington - Huonville conceptual model are provided below: 

• The principal aquifers in the catchment are the Permo-Triassic sedimentary sequences of 
sandstones, mudstones, siltstones and minor limestones that are overlain in places by 
Quaternary alluvium. The aquifers are conceptualised as a single hydrogeological unit 
that extends throughout the catchment. 

• The groundwater flow system is considered sub-regional in scale, extending from 
recharge areas along the outcropping fractured rock along the mountainous ranges in the 
east and north, through to discharge via rivers in the south. There also appears to be 
significant lateral inflows along the northwest and southeast catchment boundaries 

6.2 Preliminary Water Budget 
Using the calculations derived in previous chapters, Figure 15 has annotations of preliminary 
estimates for the main components of the water balance, and an indication of where in the 
catchment they may occur.  This data is also summarised as either groundwater inflows or 
outflows in Figure 16 to establish a catchment groundwater budget.   

The water budget has indicated that: 

• The groundwater system is recharged via rainfall infiltration to the catchment area and is 
discharged as baseflow to rivers (and probably ET although this component remains 
unquantified); 

• The current water budget indicates a deficit of water, however this is because there are 
many components of the water budget that remain unquantified. Specifically, inflows due 
to lateral discharge could not be quantified and this is likely to be significant. There may 
also be errors associated with the calculation of recharge rates and groundwater 
discharge to streams.  

The volume of extraction relative to rainfall recharge is considered to be small (even 
considering the uncertainty in recharge estimates), which places this region in a low category 
of threat. 

6.3 Knowledge Gaps and Uncertainty 
The above water budget is considered to be very approximate and should not be used for any 
purpose other than to provide a starting point for the numerical model setup and calibration.  In 
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particular, it should not be used for defining existing levels of use or sustainable yield for 
management purposes. 

A summary of all data sources made available for the preparation of this conceptual model report 
is provided in the Data Inventory in Appendix C. 

The preliminary conceptual model (Figure 15) and groundwater budget (Figure 16) highlight at 
least two key components of the water balance that need to be better defined for the Mt 
Wellington - Huonville catchment.  The first of these is evapotranspiration from shallow water 
tables.  As discussed in section 5.3, estimating this flux is not straight forward.  Rather than 
applying some theoretical evaporation numbers from the literature to different parts of the 
catchments, it is recommended that a numerical model be used to simulate this process. 
Secondly, the rate of lateral groundwater inflow into the Mt Wellington - Huonville catchment could 
not be quantified. Aquifer pumping tests and water level surveys are recommended to overcome 
this knowledge gap, and thereby refine the water balance. 

Another poorly defined component of the Mt Wellington – Huonville water budget is groundwater 
abstraction.  Although abstraction rates are assumed to be negligible, a more quantitative 
assessment of groundwater use is required. 
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7 RECOMMENDATIONS FOR FIELD STUDIES 

The following recommendations for further work can be made for the Mt Wellington-Huonville 
catchment: 

• Groundwater levels should surveyed across the catchment in order to produce an up-to-
date potentiometric surface 

• An estimate of actual groundwater and surface water abstraction in the catchment should 
be attempted using local surveys on water usage.   

• Information on aquifer properties should be obtained for the Permo-Triassic sequence.  
Existing wells may be able to be used for discharge testing or slug tests to establish 
aquifer transmissivity and storativity values (if well set-up allows). 

• Expansion of the existing groundwater monitoring network by approaching landholders 
for permission to have groundwater levels recorded from their irrigation wells. 

• Groundwater dating using chlorofluorocarbon (CFC) dating to refine recharge estimates. 

• A run-of-river surface water – groundwater interaction study along the main watercourses 
to assist in identifying reaches where groundwater discharge is occurring. 

• Ongoing monitoring of groundwater levels and quality. 
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Total annual rainfall and cumulative deviation 
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Note: As a basis for the conceptual model, interpreted
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require more detailed data collection and analysis.
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MT WELLINGTON-HUONVILLE
Conceptual Hydrogeological Model
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CATCHMENT NAME: Mt Wellington - Huonville

Area: 285 km2

Mean Annual Rainfall: 767 mm/yr

Annual Average Surface Water Discharge: 64,284 ML/yr (Discharge to Mountain River)

comprising of

Annual Average Surface Runoff: 33,968 ML/yr (Discharge to Mountain River)

Annual Average Baseflow: 30,316 ML/yr (Discharge to Mountain River)

CONFIDENCE IN ESTIMATE
GROUNDWATER INFLOWS (1 = Very Low, 5 = Very High)

Lateral Inflow: not quantified ML/yr 1

Recharge by:

Diffuse Rainfall Recharge: 8,835 ML/yr (31 mm/yr) 3

Point Source Infiltration: not quantified ML/yr 1

Stream Losses: not quantified ML/yr 1

8,835 ML/yr

GROUNDWATER OUTFLOWS

Lateral Discharge: negligible ML/yr 3

TOTAL INFLOWS =

Groundwater Abstraction: negligible ML/yr 2

Evapotranspiration: not quantified ML/yr 1

Discharge to Streams: 30,316 ML/yr (Discharge to Mountain River) 3

30,316 ML/yr

GROUNDWATER BALANCE

CHANGE IN AQUIFER STORAGE:
-21,481 ML/yr

FIGURE
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High Threat

Groundwater Threat Index
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5-10 GL/yr
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Huonville

Low Threat
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PRELIMINARY
CATCHMENT WATER BALANCE FOR MT

WELLINGTON - HUONVILLE 16
PROJECT FQ-01 March-08
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APPENDIX A 
 

MOUNT WELLINGTON HUONVILLE GEOLOGICAL DESCRIPTION 



Appendix A - Mount Wellington Huonville Geological Descriptions

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

MODELLED DAILY AVERAGE BASEFLOW AND TOTAL FLOW FOR  
THE MOUNT WELLINGTON HUONVILLE CATCHMENT 



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

Catchment Area intersecting with GW catchment = 187km2

Daily Averages (ML/d)
Surf Flow 176
Baseflow 83
BFI 0.47

Month

Surface 
Flow 
(ML/d)

Baseflow 
(ML/d) BFI

1 101 47 0.47
2 82 33 0.40
3 75 28 0.37
4 110 38 0.35
5 149 61 0.41
6 251 103 0.41
7 292 146 0.50
8 292 151 0.52
9 257 141 0.55

10 215 115 0.53
11 142 77 0.54
12 139 57 0.41

Modelled total flow produced from model run with 
catchment in its natural state. This is due to the highly 
developed nature of the catchment in its current 
condition. The model run that best represents the 
current condition uses monthly flows as an input, 
replacing the model estimates above the locations of 
the significant development.
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APPENDIX C 
 

DATA INVENTORY 



MtWellington-Huonville

Data Available  Source / Publications Comments
Overview of Geology

Age and depositional enviroments

post-depositional history (tectonics, metamorphism)

Topography / Physiographic Setting

DEM ***
Y DPIW - electronic

- contours
Y DPIW - electronic

- point heights
raster DPIW - electronic

soil type
Y DPIW - electronic Simon Lynch

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

Basic Hydrogeology

stratigraphy - no. aquifers/aquitards

thicknesses (reliable geological logs)

porosity/specific yield

hydraulic conductivity

Groundwater Monitoring

multilevel piezometers

time series gw levels ***
Y DPIW Only 3 SWL measurments (well was artesian pre-2005)

time series gw chem

Water table contours

Groundwater flow – direction, rates?

Surface water monitoring

time series sw flows

time series sw chem

Surface water-groundwater interaction ***

baseflow separation from sw monitoring

gw monitoring responses

Groundwater Recharge

Rainfall seasonality/history

Diffuse recharge

- relationship with soil/land use

- rainfall-gw chemistry/salinity

Localised recharge (e.g. flood or preferential)

- flood extent and duration

- bore hydrograph responses

- gw quality maps

Groundwater pumping (extraction) ***

Irrigation type/efficiency

Crop types/volumes applied

History of use

Bore density

Drawdown/recovery responses

Evapotranspiration

depth to water table

vegetation types/health

evidence of salinisation

Artificial Drainage

network

drain elevation cf. groundwater levels

Groundwater Model - type, purpose and 
necessary features

Data Inventory - Class ABC.xls
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