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1 INTRODUCTION 

1.1 Scope 
The Tasmanian Department of Primary Industries and Water (DPIW) engaged the Tasmanian 
Groundwater Resources (TGR) Partnership comprising; Resource & Environmental Management 
Pty Ltd (REM); Aquaterra Consulting Pty Ltd (Aquaterra); Hydro Tasmania Consulting Pty Ltd and 
Sloane Geoscience (SGeo) 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 a bibliography. 

Preliminary conceptual models were developed during Stage 2 of the project, which were 
originally presented in this report.  This report now includes revisions to the conceptual models, 
including comments from expert peer reviewers and results from a field program conducted 
during Stage 3 of the project.  A total of nineteen conceptual model reports have been prepared 
for different study catchments, with this report representing the Leven-Forth-Wilmot 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 FIELD PROGRAM 

Stage 3 of the project comprised a series of field investigations (groundwater level survey pre and 
post irrigation, drilling of new monitoring wells and a groundwater use survey) that were 
undertaken to improve the conceptual understanding of the Leven-Forth-Wilmot catchment. A 
description of the methodology used in the field program is provided below. Collated data is 
attached as appendices and results have been included within the body of this report as required.  

2.1 Drilling Program 
The most significant component of Stage 3 was the installation of 24 new monitoring wells across 
nine catchments in northern Tasmania to extend the existing monitoring network. The sites were 
selected with the intention of completing wells within the primary aquifer of each catchment, in 
areas of existing groundwater use, and where there were no existing monitoring wells. Easily 
accessible crown land was sought (mostly roadside verges), which was large enough to 
accommodate a drill rig and support vehicles, and did not present a traffic hazard. Finding such 
locations was not always easy and in some situations, there had to be a compromise made 
between geological and practical considerations. After suitable sites were located, they were 
cleared for underground services and permission to undertake the work was granted from the 
relevant authority (councils, railway bodies, or landowners). Each monitoring well was drilled to a 
target depth that reflected the average depth of existing wells in the immediate vicinity of the site. 
Reference points (top of PVC casing) were surveyed using RTK. 

Three new monitoring wells were installed in the Leven-Forth-Wilmot catchment by Stacpoole 
Enterprises Pty Ltd with REM supervision in December 2007 and January 2008. Locations are 
shown in Figure 2. Well logs and drilling notes are supplied in Appendix A. The recorded well 
yields are only approximate because the drilling set-up did not enable discharge to be accurately 
gauged. They are presented to enable a down-hole comparison to establish depths where most 
water was contained. 

Completion depths for the new monitoring wells were selected based on an analysis of the target 
depths of existing wells across the catchment, in particular information from the most recent 
drilling by local landowners was used. This screening process aimed to avoid the possibility of the 
monitoring asset becoming stranded at some time in the future by falling water levels if 
development of groundwater resources continued at high levels.  

2.2 Aquifer recovery tests 
Aquifer recovery tests were performed on all newly installed monitoring wells in June 2008 to 
calculate hydraulic conductivity (k). A logger was used to continuously record water levels (every 
2 sec) while a volume of water was inserted to raise the water level by approximately 1 m (in most 
cases 1 L of water was sufficient, but 4 L was required for highly transmissive wells). The falling 
head was monitored until equilibrium was established, after which time the same volume of water 
was removed and the rising head was monitored until equilibrium. The Bouwer-Rice method for 
partially-penetrating wells was used to analyse the data (Appendix B). The rising head data was 
used for this analysis because it developed a more even curve with respect to time. A reliable test 
could not be performed on LFW3 because of low permeability. 
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3 BACKGROUND 

3.1 Study Area 
The Leven-Forth-Wilmot groundwater catchment area (Figure 2) is located on the central north 
coast of Tasmania, covering an area of about 689 km2. The catchment extends some 36 km 
inland from the coast. The northern boundary follows the coast for approximately 22 km between 
the mouth of the Don River in the east to almost as far west as the township of Penguin. The 
River Forth forms the boundary along most of the eastern margin of the catchment to a point 
approximately 12 km inland, where the eastern boundary is coincident with the Don River. The 
western margin is defined by the topographically elevated Dial Range. Ulverstone is the main 
township within this groundwater catchment, situated centrally on the coast.  

Groundwater resources of the Leven-Forth-Wilmot region were first developed in the late 1950s, 
in particular around the Ulverstone Township where various industries and sporting clubs sought 
alternatives to reticulated mains water. Most of the investigations since the mid 1950s address 
individual requests from landholders concerning the potential for groundwater on their respective 
properties. In the 1980s, the Mines Department conducted a hydrogeological investigation for the 
Sheffield Geological Map Sheet. While the results were not published, collated data has been 
included in the dataset used in this report. Under the classification hierarchy established by DPIW 
for this project, Leven-Forth-Wilmot is a Class C catchment, which requires the development of a 
conceptual model and a preliminary water budget. 

3.2 Climate 
Annual rainfall in the Leven-Forth-Wilmot catchment varies from about 1,000 mm/yr at the coast 
to more than 1,600 mm/yr in the mountains along the southern margin of the catchment 
(Figure 2). Historical rainfall data for the nearest Bureau of Meteorology station to the centroid of 
the Leven-Forth-Wilmot catchment (Ulverstone – Knights Rd, ID 91102, located at Ulverstone on 
the coast) is presented in Figure 3. Because of the position of the meteorological station in the 
catchment, the average rainfall of 962 mm/yr is representative only of the coastal region. The 
rainfall isohyets (Figure 2) imply that the average rainfall across the catchment is most likely in 
the range of 1,200 to 1,400 mm/yr. A better approximation of average rainfall for the catchment 
can be taken from the Mersey 03 station, which is located at the centre of the neighbouring 
Sheffield-Barrington catchment, and has an average of 1225 mm/yr. 

The cumulative deviation from mean annual rainfall trend shown for the Ulverstone station in 
Figure 3 indicates periods of between 6 to 12 years where rainfall is generally below average, 
followed by a periods of between 5 to 7 years where rainfall is typically above average. There are 
a number of data gaps in the record; in particular, between 1900 to 1915 and also from 1993 to 
1997.  

Extended periods of below-average annual rainfall occur between 1917 to 1927, 1933 to 1945, 
1956 to 1964, 1975 to 1988 and 1997 to 2005. The extended dry periods are often interrupted by 
one above average rainfall year.  
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Class A pan evaporation data (HydroTas sourced from SILO2) for the nearest station to the 
centroid of the catchment has been taken from the meteorological station located in the adjoining 
catchment of Sheffield-Barrington. For the period of record (1969 to 2006), Class A pan 
evaporation varies from 920 mm/yr to 1090 mm/yr, with the long-term average calculated to be 
1014 mm/yr. Rainfall at the coast typically exceeds evapotranspiration for the months of April 
through September where the months of June, July and August typically record rainfall in excess 
of 100 mm.  

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: 

  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.pirsa.gov.au) use the methodology of Allen et al. (1998) 
to present monthly crop coefficients for a range of different crop types in the southern 
hemisphere.  Using this data, a crop coefficient of 0.8 seems to be a reasonable average across 
all seasons for a mix of grasses, native shrubs and irrigated crops.  Assuming the value of fc = 0.8 
represents an average for all land uses in the Leven-Forth-Wilmot catchment, ET is estimated to 
be about 406 mm/yr at the coast.  

3.3 Topography and Soils 
Four major rivers dissect the Leven-Forth-Wilmot groundwater catchment. The River Forth is the 
eastern-most river which converges with the Wilmot River approximately 12 km inland from the 
coast; the Gawler River drains through the central portion of the catchment and the River Leven 
drains the western portion of the catchment (Figure 2). The general topography consists of a 
succession of low relief hills ranging between 100 and 300 mAHD trending along a north-south 
axis (Figure 4). 

Burns (1964) identifies three topographic units, which extend 16 km inland from the coast: the 
coastal marine platform; the lower coastal surface, which rises from about 90 mAHD to 
approximately 275 mAHD; and the residuals rising above the latter. The coastal marine platform, 
which has been exposed by Quaternary strandline movement, is up to 1.6 km wide and cuts into 
the lower coastal surface.  Along the western margin, the Dial Range rises to a height of some 
550 mAHD (Mt Montgomery) and comprises the Roland Conglomerate and Moina Sandstone.  

Soil orders have been mapped using the Australian Soil Classification layer for Tasmania 
supplied by DPIW (Figure 4).  Over the southern third and western margin of the catchment, the 
dominant soil types comprise mountain rudosols (rudimentary soil development) and dermosols 
(structured B horizon). Over the remaining portion of the catchment, soil orders consist of low 

                                                      

2 SILO data is “patched” data and missing records are in filled using an algorithm and data from surrounding 
catchments. Evaporation data from 1900 to 1969 has all be ‘patched’ and has therefore not been used as 
part of further analysis. 
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relief hills (<100m), ferrsols (high free iron in B horizon) and kandosols (where the maximum clay 
content in some part of the B2 horizon exceeds 15%)3.  

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

3.4 Land Use 
Figure 5 presents the current range of land uses in the Leven-Forth-Wilmot catchment. Irrigated 
agriculture occurs over approximately 13% (87 km2) of the catchment. Forestry covers 28% 
(194 km2), mainly confined to the central and southern portion of the catchment, and native 
vegetation covers approximately 4% (30 km2). The remaining area (55% or 377 km2) is described 
predominantly as ‘Environmental’, which is defined as “indirect production uses e.g. prevention of 
land degradation, wind-breaks, shade and shelter” (BRS, 2002). 

Plantation forestry and environmental/natural vegetation is divided almost equally across the 
southern half of the catchment. Grazing and irrigated cropping occur predominantly over the 
northern half of the catchment with only minor plantation forestry present.   

3.5 Geology 
The majority of the Leven-Forth-Wilmot catchment area is covered by Tasmanian Department of 
Mines Geological Survey Sheet No. 37 for Sheffield (Jennings, 1979), and the associated 
Explanatory Report provides a detailed account of the stratigraphy and structure over the region. 
The coastal region is described in the Devonport one mile mapsheet (Burns, 1964). 

Figure 6 presents the spatial distribution of the surface geology for the Leven-Forth-Wilmot 
catchment.  A summary of the near-surface stratigraphy has been compiled in Table 1 based on 
descriptions from Jennings (1979). The stratigraphic cross section presented as Figure 7 has 
been constructed from the summaries provided in Jennings (1979) and from the schematic 
diagrams constructed during the first workshop held in June 2007.  

Jennings (1979) describes the underlying Cambrian bedrock as a complex pile of greywacke 
sediment, volcanic material and chert about 4,000 m thick deposited in an actively developing 
basin.  Ordovician rocks unconformably overlie the Cambrian System and consist of the Roland 
conglomerate and Moina Sandstone units, which crop out along the Dial Range, forming the 
western limb of the basin syncline. The Gordon Limestone occurs at Gunns Plains on the central 
western margin of the catchment. It is described by Jennings (1979) as a massive blue-grey fine-
grained limestone up to 600 m thick, with stringers of crystalline calcite. Extensive faulting of the 
basement rocks occurs along the eastern and western margins. 

                                                      

3 Key to Soil Orders can be found at http://www.clw.csiro.au/aclep/asc_re_on_line/soilkey.htm 
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Permian units are present in a small area between Forth and Devonport at the mouth of the Don 
River below the Tertiary Basalt unit. 

Tertiary Basalts blanket approximately 70% of the catchment area and, as in other areas of 
Tasmania, the flows infill the old palaeo-drainage network (deep leads) from numerous small 
centres rather than extensive flood plain or central volcano types (Jennings,1979). The base of 
the Tertiary deep leads are at an elevation of 500 m AHD in the south, dipping to 245 mAHD in 
the centre of the catchment, and fall to approximately -30 mAHD at the coast.  

The deep leads are shown in Figure 11. The Motton, Warringa and Castra deep leads are 
located in the north-west portion of the catchment area between the River Leven and Wilmot 
River. Across the southern portion of the catchment, the Nietta deep lead lies between the River 
Leven and Wilmot Rivers, whilst the Wilmot deep lead is situated between the Wilmot and River 
Forth.  Holocene age (<65 Ka) alluvial deposits, consisting of boulders and cobbles set in a 
clayey or sandy matrix, occur extensively along the major river systems. 

Table 1  Summary of near-surface stratigraphy for the Leven-Forth-Wilmot   
   catchment (after Burns, 1964 and Jennings, 1979). 

Age Formation 
Approx. 

Maximum 
Thickness (m) 

Description 

Quaternary 
Holocene 
<65 Ka 

NA NA Extensive alluvial deposits occurring along the 
major rivers.  

Miocene- 
Oligocene Tertiary Basalts Up to 275 m Terrestrial sediments interbedded with 

extensive basalt flows occurring in deep leads 

Permian 

Ferntree Group 120+ m Extensive sequences of unfossiliferous 
siltstone and sandstone. 

Woodbridge 
Group 60 

Upper marine mudstone and pebbly mudstone 
with bands of siltstone and sandstone 
overlying the coal measures 

Basal 
conglomerate 75 – 180+ m Consists primarily of a sandy matrix and 

pebbles between 2 and 5 cm.  

Ordovician 

Gordon Limestone 0 – 600 m Occurs predominantly in Gunns Plain area 

Moina Sandstone, 245  

Roland 
Conglomerate 0-275  

Dial Conglomerate   

Cambrian Forth 
metamorphics  

4000 m 
regionally 

Igneous intrusive and thick sequences of 
greywacke, conglomerate and breccia, chert 
and volcanics. 
 

 

3.6 Hydrogeology 
The following hydrogeological maps sheets from Mineral Resources Tasmania cover the Leven-
Forth-Wilmot catchment; 

• Groundwater Prospectivity of Tasmania 1:500 000 

• Northwest Tasmania Groundwater Map 1:250 000 
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• Map 4 and 5 – Hydrogeological Inventory 1:100 000 

These maps provide a broad generalisation of the common aquifer types and groundwater 
characteristics for the regions they cover. However, whilst the maps indicate the aquifer type 
nearest to ground surface, they do not identify the presence nor type of deeper aquifer systems.  
Furthermore, the map presents a composite of well yields and salinity for wells completed at any 
depth with no differentiation of aquifers.  The usefulness of these maps is therefore limited for the 
purpose of the current study, especially in catchments such as Leven-Forth-Wilmot where the 
main aquifer is not at the surface. 

The principal groundwater resources in the Leven-Forth-Wilmot catchment are found in the 
Tertiary Basalt. It is highly likely that the deep weathering and multiple lava flows have resulted in 
a complex aquifer system operating across this catchment. Cas and Wright (1995) developed a 
hydrogeological conceptualisation based on facies model characteristics of continental basaltic 
successions in the Mount Howitt Province in Victoria which identified two main groundwater 
systems: 

1. a local-scale unconfined groundwater flow system operating in the shallow profile of soil 
and weathered or highly fractured basalt. Being a weathered mantle, the aquifer 
geometry is largely controlled by topography.  Shallow groundwater flow is also a function 
of topography and dominated by local-scale flow systems having flowpaths typically less 
than 5 km. This means that groundwater divides for this shallow aquifer tend to 
correspond with surface water divides. Groundwater recharged from the hills or ridges, 
flows down-slope largely constrained by the contact between the weathered material and 
relatively fresh and unfractured basalt. Groundwater discharge occurs as springs or 
seepage areas lower in the valley floor.  Mid-slope springs can occur where structural 
benches of unweathered or unfractured basalt impede this down-slope movement; and 

2. a deeper intermediate-scale groundwater flow system operating in interlayered and 
fractured horizons within the basaltic sequence or within the deep leads. These aquifers 
can range from being semi-confined to confined in nature. Vertical columnar jointing or 
fracturing can provide in part a degree of interconnection between permeable horizons. 
Deeper aquifers are found in the buried weathered horizons, the vesicular and highly 
fractured components of basalt flows and interbedded fluvial deposits. These aquifers 
can be separated and confined by relatively thick sequences of massive, poorly fractured 
basalt.  

Ezzy (2004 and 2006) identifies both intermediate and local flow systems in the Tertiary Basalts 
found across the Northern Tasmania region, and therefore it is reasonable to assume that the 
broad aquifer characteristics and hydrogeological conceptualisation described by Cas and Wright 
(1995) are equally applicable to the Tertiary Basalt aquifers of Tasmania. The deeper 
intermediate-scale groundwater flow systems are likely to occur in the deep leads.  

Records held by DPIW identify 474 wells in the Leven-Forth-Wilmot catchment. However 
groundwater salinity has been reported for only 26 of these wells. Histograms of recorded well 
yields and salinities for functioning groundwater wells in the Leven-Forth-Wilmot catchment are 
shown in Figure 8. Groundwater quality, where reported, is generally very good, 
<500 mg/L (Figure 5). One well completed in the Cambrian aquifer reports groundwater salinity of 
greater than 1,000 mg/L. 
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The basalts are inferred to be low yielding because of the clayey texture associated with deep 
weathering. Yields are reported for 438 of the 474 groundwater wells. Ninety four percent (413) of 
the wells report yields of less than 5 L/sec, four percent (16) report yields between 5 and 10 
L/sec, and two percent (9) of wells report yields of greater than 10 L/sec. A map of all recorded 
well yields is presented in Figure 6, which suggests that yields are low throughout the catchment 
and high yielding wells (> 10 L/s) occur sporadically, as opposed to being concentrated in a 
certain area. 

No reports or references were found relating to aquifer hydraulic properties for this catchment. It 
is reasonable to assume that the basalts will have a high degree of anisotropy and heterogeneity, 
similar to nearby catchments such as Wesley Vale, leading to a wide range of transmissivities. 
Therefore, it is reasonable to assume that transmissivities in the order of 2.5 – 40 m2/day as 
reported by Cromer (1993) for the Thirlstane Basalt in Wesley Vale, would not be uncommon in 
the basalts found across the Leven-Forth-Wilmot catchment.  Aquifer recovery testing was 
performed on the newly installed monitoring wells. Hydraulic conductivities of 1.1 and 5.6 m/day 
were measured at LFW-1 and LFW-2b respectively (Appendix B). 

3.7 Surface Water – Groundwater Interactions 
The conceptual model of the basalts proposed by Cas and Wright (1995) identifies that 
groundwater discharge will occur as springs and seeps where structural benches of unweathered 
or unfractured basalt impede movement of groundwater down-slope.  

Plots of stream elevations and nearby groundwater elevations (within 4 km of the stream) are 
provided in Figure 9 for the River Leven, Wilmot River and River Forth. Data is limited, however 
groundwater levels within 4km are above the river elevations indicating that the streams are likely 
to be gaining. 

3.8 Water Use and Management Issues 
Surface water resources have long been developed for irrigation supplies across this catchment 
with the greatest allocations (currently 34,583 ML) diverted from the River Leven, Wilmot River 
and River Forth. DPIW Tasmania records identify 474 wells across the Leven-Forth-Wilmot 
catchment, however it is uncertain if all the wells are operational or used to meet irrigation 
demand. A percentage of the wells are likely to be used for domestic purposes only where other 
water sources (river or reticulated) are not available.  

In the absence of any other information, it is assumed that all wells where the estimated yield is 
greater than 1 L/sec (148 wells) are used to abstract groundwater for irrigation or domestic 
supplies. Assuming the average well yield across the Leven-Forth-Wilmot catchment is 5 L/sec 
(Figure 8) and the well is pumped for 12 hrs per day over a 100 day irrigation season, the 
estimated abstraction per well is 21.6 ML/yr. If all 148 wells are operational, the estimated total 
groundwater abstraction across the Leven-Forth-Wilmot catchment is 3,200 ML/yr. 

An alternative estimate can be derived using an assumed irrigation application rate over the area 
classified as irrigated agriculture. The Tasmanian Dairy Industry website4 suggests the annual 
irrigation requirement for pasture in areas near to the catchment (Deloraine and Elliott) is 

                                                      

4 http://intodairy.com.au/pasture 
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3.7 ML/ha/yr.  If the current area being irrigated is 86.7 km2 (Figure 5), this equates to an annual 
water application rate of 32,000 ML/yr.  This volume is 2,500 ML less than the current volume of 
annual surface water entitlements (35,000 ML/yr), suggesting that surface water can meet 
irrigation demands and that groundwater use for irrigation is minimal. In the absence of any other 
data regarding groundwater use in the catchment, it is likely that total groundwater extraction is 
less than 1,500 ML/yr. 

The primary groundwater resource management issues for this catchment are likely to be 
associated with water quality deterioration as a result of excessive fertiliser application related to 
the various agricultural pursuits across the catchment. The variability in aquifer yields throughout 
the catchment may promote ’hot spot’ areas where well interference issues are likely to be of 
concern to users. Climate variability, under a scenario of reduced rainfall (and therefore reduced 
recharge), is likely to result in greater use of the groundwater resource, which will impact on 
groundwater levels, groundwater dependent ecosystems and discharge to rivers.  

Future groundwater resources management in the area needs to focus on regulating groundwater 
abstraction, and minimising any adverse impact that may occur as a result of reversing the 
hydraulic gradient between groundwater and surface water, or interception of groundwater 
flows/discharges that may support GDEs.. 

3.9 Groundwater and Surface Water Monitoring 
There were no groundwater monitoring wells in the Leven-Forth-Wilmot groundwater catchment 
at the inception of this project. Three new monitoring wells were installed in the catchment during 
Stage 3 (Figure 2 and Appendix A). 

Surface water gauging stations are located on the Wilmot River above the confluence with the 
River Forth, Claytons Rivulet, West Gawler River upstream of Isandula Reservoir, Leven River 
and in the lower reach of the Gawler River near Ulverstone (Figure 2). Both water level and 
stream flow are measured daily at these sites with averages presented in Table 2. Both the Forth 
and Wilmot Rivers have regulated flow regimes, with water being diverted from the Wilmot to the 
Forth at Wilmot Dam, near the southern boundary of the catchment. However this diversion does 
not affect flows to the Wilmot River from within the catchment. Table 2 suggests that most 
discharge occurs via the Leven River. However a significant portion of this flow must derive from 
its headwaters, which extend past the southern boundary of the catchment. By comparison, 
surface water catchments for other streams in the study area occur within the groundwater 
catchment as defined here. 

Table 2  Summary of stream gauging data across the Leven-Forth-Wilmot 
catchment 

Station name Station ID Period of 
record 

Mean river level 
(m) 

Mean daily flow 
(ML/day) 

Wilmot River upstream of 
the Forth River 

524 1966-1997 0.92* 31* 

Leven River at Bannon 
Bridge 

14207 1963-2007 0.73 1349 

Gawler River at West 
Gawler 

14208 1965-1983 0.46 110 

Clayton’s Rivulet 
downstream of Bass 

Highway 

14209 1970-1995 0.30 62 

West Gawler River 
upstream of Isandula 

14227 1988-1994 0.27 24 
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Reservoir 
*Averages for Wilmot River taken from 1982-1997, after flow diversion to Forth River occurred 

 

3.10 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” 
(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;  

CAF = (intersecting area) / (total surface water catchment area) 

• Determine the average annual rainfall over the entire surface water catchment and the 
intersecting catchment area and use this to calculate a rainfall adjustment factor, RAF 

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). 
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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). 

The modelled contribution of total average flow to the Forth/Wilmot Rivers from the Leven-Forth-
Wilmot groundwater catchment is approximately 602 ML/day, of which 300 ML/day is baseflow. 
For the Leven River, the modelled contribution of total average flow is 696 ML/day, of which 
388 ML/day is baseflow. For Claytons Rivulet, the modelled contribution of total average flow is 
66 ML/day, of which 41 ML/day is baseflow.
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4 GROUNDWATER INFLOWS 

4.1 Diffuse Recharge 
Diffuse recharge from rainfall into the basalt aquifers is likely to be highly variable across the 
landscape. The deep weathering and high clay content in many areas are likely to inhibit 
recharge, but where extensive columnar jointing and interconnected vesicles occur, recharge is 
likely to be rapid. Land use and vegetation are other important factors influencing recharge. At 
Leven-Forth-Wilmot, it is likely that recharge will be greater in sandy, flat or cleared areas, 
particularly those which are irrigated. Less recharge will occur in areas of clayey soils overlying 
weathered basalt, or in areas of native vegetation or plantation forestry (Figure 5). Superimposed 
on these differences is rainfall, which varies from 1000 mm at the coast to more than 1600 mm/yr 
in the south (Figure 2). 

Groundwater recharge rates can be estimated using a range of methods, from simple water 
balance calculations, to sophisticated and expensive isotope and tracer dating techniques.The 
current project has used three methods to estimate recharge.  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 environment5, 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  (3) 

Ezzy (2004 and 2006) reports on chemical analyses for groundwater samples from a number of 
monitoring wells completed across the Tertiary Basalts in northern Tasmania, where the reported 
Cl concentration ranges from 9.25 mg/L up to 51 mg/L. Adopting the average for all readings, 
21.06 mg/L, as the Cl concentration in recharge water, and a mean annual rainfall of 1,225 mm/yr 
(central catchment), 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.  Numerous previous 
studies of near-coastal aquifers on mainland Australia have measured rainfall Cl at 5 – 10 mg/L.  
This range derives a recharge rate of 291-582 mm/yr (i.e. 24-48% of precipitation). 

The second method employed by this project to estimate recharge utilises an empirical 
relationship derived by Zhang et al. (1999, 2001) for estimating evapotranspiration under different 
land use combinations and annual rainfall.  The relationship, which has recently been calibrated 
for Australian catchments (Table 3), is: 

  

 
                                                      

5 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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(4) 

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 10 using 
the parameters provided in Table 3.  

Table 3  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 10 Empirical curves derived by Zhang et al. (1999, 2001), plotted for Australian 
   catchments using parameters from Table 3. 

“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 10, the 
excess water for any catchment containing a mix of these two extreme land uses can be 
estimated simply by linear scaling. 

For the Leven-Forth-Wilmot catchment, a long-term average rainfall value of 1,225 mm/yr was 
used, together with a land use mix of 67% grass/cleared and 33% trees (comprising remnant 
native vegetation and plantation forestry (Figure 5), to estimate the annual excess water as being 
331 mm/yr for the catchment.  The modelled annual average runoff from the River Leven and 
Claytin Rivulet systems (176 mm/yr, Appendix D) was subtracted from the excess water value to 
obtain a recharge estimate of 155 mm/yr.  

A third method used to estimate recharge adopts a simplistic approach where the excess winter 
rainfall over evaporation is determined from the climate data and assumes 50% is direct runoff 
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and 50% infiltrates to the groundwater system. If there is more detailed information about 
infiltration over various soil types or runoff from slopes within the catchment, the relative 
percentages of runoff and infiltration can be varied. This simple approach, whilst not particularly 
robust, can be applied across these catchments as it is inferred from the low chloride 
concentrations reported in the groundwater that infiltration of rainfall is rapid and the groundwater 
system is within close proximity to the recharge zone(s). 

In the Leven-Forth-Wilmot catchment, the net rainfall excess for the months of April through 
October is 337 mm.  Assuming 50% runoff and 50% infiltration, the estimated recharge across the 
catchment is 168 mm/yr.  This approximates the rate derived by the methodology of Zhang et. al. 
(1999, 2001).  

A summary of the recharge estimation methods and results for the Leven-Forth-Wilmot catchment 
is presented in Table 4.  The large range in recharge estimates reflects 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 provides a point estimate, while the other 
methods (Zhang, 1999, excess water) are whole-of-catchment scale estimate.  There are other 
assumptions regarding the CMB method. It applies to the point in the landscape up-gradient of 
the well where the water sample first entered the aquifer (Harrington et al., 2002). Furthermore, 
changes to land use (such as forestry) may affect the interpretation since the method relies on the 
assumption that the loading of chloride from rainfall is in steady-state with the chloride loading to 
groundwater. For these reasons and because there are no reported chloride concentrations from 
within the groundwater catchment, there is a high level of uncertainty associated with the 
estimated recharge rate derived using the CMB method. The upper estimate (582 mm/yr) using 
the Cl concentration of rainfall as 10 mg/L, is significantly higher than other estimates and does 
not appear to be valid.  

Table 4  Diffuse recharge estimates for the Leven-Forth-Wilmot catchment. 

Method (Source) Recharge Rate (mm/yr) 

Steady-state Chloride Mass Balance (current project) 291-582 

Excess winter rainfall less evaporation 168 

Annual excess water less stream flow Zhang et. al. (current project) 155 

Assumed recharge 223 

 

Despite some uncertainty, the estimates derived from the Zhang (1999) and ‘excess water’ 
methods, and the lower estimate derived by CMB suggest that diffuse recharge for the Leven-
Forth-Wilmot catchment is in the range of 155-291 mm/yr or 13 – 24 % of rainfall.  The mid-point 
of this range (223 mm/yr) will be used to define a preliminary water budget. This is somewhat 
lower than the adjoining catchments and the recharge estimate has been influenced by the 
assumption of 1,225 mm/yr average annual rainfall. However, infiltration across this catchment is 
reported to be inhibited (section 3.6) as a result of the deep weathering of the basalts which 
supports the lower estimates of recharge. 
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4.2 Point Source Recharge 
Large vents that formed as gases escaped when the lava was cooling may sometimes occur in 
basalts. Whilst rare, these vents may offer potential point-source recharge pathways similar to 
runaway holes in karst terrain. Other potential point-source recharge pathways include deep 
drainage beneath inefficient irrigation operations, however there are no reports of these 
processes occurring across this catchment in the literature. 

4.3 Recharge from Losing Streams 
Groundwater inflows from surface water features such as the River Forth, River Leven or Wilmot 
River will only occur if nearby water tables fall below the stage of the river.  There are no known 
reports of this situation occurring in the district. Figure 9 presents a plot of groundwater and river 
elevations for the three main river systems across the catchment and shows that for available 
data, groundwater elevations are above river elevations suggesting that the rivers and creeks are 
likely to gaining i.e. receiving discharge from groundwater. These data, albeit limited, support the 
hypothesis that recharge from losing streams is not important over a large part of the Leven-
Forth-Wilmot catchment.  

Hydro Tasmania has modelled stream flow for that portion of the Leven-Forth-Wilmot catchment 
where runoff enters the River Leven and found that the average daily total flow is about 
696 ML/day, with an average daily baseflow of 388 ML/day (Appendix D).  These modelling 
results suggest that the River Leven is predominantly a gaining river, with an average 56% of its 
daily flow derived from groundwater. 
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5 GROUNDWATER FLOW 

5.1 Water Table Contours 
MRT’s drillhole database for water wells contains records of the latest depth to water level 
measured at each well, in addition to an attribute that states “geology of the main aquifer”.  From 
this database, all wells that have ‘Tertiary’ listed as the geology of the main aquifer and a depth to 
water level measured within the last 20 years, were selected to construct a water table 
(potentiometric) contour map.  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 constructed from the digital terrain 
elevation model data.  

The resultant contours are shown in Figure 11 and reveal a range in potentiometric surface 
elevations from around 150 mAHD near the northern boundary, to 350 mAHD in the upper 
reaches of the Wilmot River. The inferred potentiometric surface contours for this groundwater 
system suggest a steep hydraulic gradient in the southern part of the catchment, which decreases 
through the central and northern part of the catchment.  

5.2 Groundwater Flow Direction 
The potentiometric surface contours in Figure 11 can be used to infer general directions of 
groundwater flow, as follows: 

• Groundwater flow direction occurs from the topographically elevated southern part of the 
catchment towards the coast in the north. 

• Groundwater flow throughout the catchment is coincident with the deep leads of Castra. 
Nietta and Wilmot; and  

• Groundwater flow direction is aligned with the modern drainage system, suggesting that 
the river systems are generally gaining streams. 

Because the southern boundary of the Leven-Forth-Wilmot catchment is not closed from either a 
surface water (Figure 2) or geological (Figure 6) perspective, the possibility of lateral 
groundwater inflow across this boundary associated with any deep regional groundwater 
system(s) cannot be eliminated. 

5.3 Flow rates 
Assuming groundwater flow through the catchment occurs primarily via inter-granular flow under 
laminar conditions, the simplest form of Darcy’s Law6 could be applied to estimate the average 
linear flow velocity. However, there are no published transmissivities for the Tertiary Basalt 
aquifer in the Leven-Forth-Wilmot catchment, although aquifer transmissivities are likely to be 
similar for those reported for the Thirlstane Basalt in the Wesley Vale groundwater catchment 
                                                      

6 Darcy’s Law can be expressed as v = K.i/η, where v is the average linear flow velocity [LT-1], K is aquifer 
hydraulic conductivity [LT-1], i is hydraulic gradient [-] and η is aquifer porosity [-]. 
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area (section 3.6). The highly variable porosity associated with alternating vesicular and massive 
basalt layers, and the variability in hydraulic gradients observed in Figure 11, make it difficult to 
derive a single estimate or small range of groundwater flow velocities for this catchment.  Instead, 
it is only possible to suggest a range of likely velocities of between 0.1 – 1000 m/yr. 
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6 GROUNDWATER OUTFLOWS 

6.1 Lateral Discharge 
The shape and distribution of the interpreted groundwater elevation contours shown in Figure 11 
identifies that groundwater flows from the topographically elevated regions in the south, 
northward towards the coast. Groundwater flow is coincident with both the older palaeo-channels 
(deep leads and the modern day drainage. However the modern day drainage is not aligned with 
the deep leads. The rate of groundwater discharge at the coast has been estimated using 
conventional flow net analysis7 and is in the order of 1,780 ML/yr. 

6.2 Groundwater Abstraction 
Whilst not metered, groundwater abstraction for irrigation and industrial purposes in the Leven-
Forth-Wilmot catchment has been estimated at 1,500 ML/yr (section 3.7). It is unknown what 
proportion, if any, of this volume is returned to the aquifer via deep drainage or to streams via 
surface runoff. 

6.3 Evapotranspiration from Shallow Water Tables 
Estimates of evapotranspiration (ET) rates at the coast presented earlier in this report, including 
that of 400 mm/yr from pan evaporation data (section 3.2) and 894 mm/yr from the relationship of 
Zhang et al. (1999, 2001) (section 4.1), 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 Leven-Forth-Wilmot 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 11.  These are 
well locations where the depth to groundwater has been recorded as less than 3 m below ground 
level. While the water levels used to indicate areas of potential shallow watertables may be 
affected by locally confining conditions, the map indicates that most shallow groundwater exists 
sporadically throughout the catchment, and that ET losses could be significant. It is likely that 
shallow groundwater exists elsewhere (e.g. along drainage lines higher in the catchment). 

6.4 Groundwater Discharge to Streams 
As discussed previously and demonstrated in Figures 9 and 11, the observed groundwater 
elevations near the River Leven, Wilmot River and River Forth support a hypothesis of active 
groundwater discharge to these features.   

Of the above rivers, baseflow estimates exist for the River Leven and Claytons Rivulet systems 
(the Forth River has been modelled, but only where it intersects the neighbouring Sheffield-
Barrington catchment).  Modelled daily average total flow at the catchment outlet in the River 

                                                      

7 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] (assumed 20 m2/day, see section 2.6), i is hydraulic gradient [-] (taken as 0.011 
from Figure 12) and w is aquifer width [L] (22 km). 
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Leven is 696 ML/d and daily average baseflow is 388 ML/d (Appendix D, HydroTas, 2007).  For 
Claytons Rivulet, the modelled contribution of total average flow is 66 ML/day, of which 41 ML/day 
is baseflow. This equates to a groundwater discharge of about 156,692 ML/yr into Claytons 
Rivulet and the River Leven.  
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7 CONCEPTUAL MODEL 

7.1 Block Diagram 
A three-dimensional conceptual model of the Leven-Forth-Wilmot catchment has been built 
(Figure 12) using a Digital Elevation Model (DEM) for the topographic surface.   

The key features to the Leven-Forth-Wilmot conceptual model are provided below: 

• The groundwater catchment covers an area of 689 km2 and recharge to the aquifer 
system from infiltration of rainfall is inferred to occur over the entire catchment area. 
However recharge is potentially inhibited because of the high clay content in the deeply 
weathered basalts; 

• Groundwater is predominantly associated with the basalts infilling the old palaeo-
drainage (deep lead) system (where thicknesses of up to 275 m have been reported), 
with groundwater movement inferred to be largely controlled by the geometry of the deep 
leads; 

• Two groundwater flow systems are considered to be operating across the catchment; 

o a shallow groundwater flow system largely controlled by surface topography 
where groundwater flow direction is inferred to be towards the main surface water 
drainage features; and 

o an intermediate flow system with up to 4 main aquifers, synonymous with the 
easily distinguishable volcanic eruption events, and separated by intervening 
periods of terrestrial or marine sedimentation or thick sequences of massive, 
poorly fractured basalt.  

• Hydraulic properties across the aquifer(s) are likely to be highly variable, governed by the 
nature and extent of columnar fracturing, and the degree of interconnection of the 
vesicules; 

• Discharge from the shallow aquifer system is largely towards the drainage lines that 
bisect the catchment, whilst discharge from the deep leads is inferred to occur at the 
coast. 

• There is less groundwater use from older rocks, but yields of up to 10 L/s have been 
encountered in these units (M. Latinovic, pers. comm., 2008), which indicates there may 
be potential for further extraction. 

7.2 Preliminary Water Budget 
Using the calculations derived in previous chapters, preliminary estimates of the main 
components of the water balance, and an indication of where in the catchment they may occur, 
are illustrated on Figure 12.  This data is also summarised as either groundwater inflows or 
outflows in Figure 13 to establish a catchment groundwater balance.  This budget is considered 
to be very approximate and should not be used for any purpose other than to inform the project 
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team of where efforts should be focussed for the upcoming field program, and to provide a 
starting point for model design and calibration. The water budget has indicated that: 

• As estimated from river modelling, a significant proportion of groundwater from the 
shallow aquifer is inferred to discharge to the creeks and rivers that bisect the catchment, 
especially in the lower reaches of the catchment;  

• Development of groundwater across the catchment predominantly occurs adjacent to the 
major roads near the catchment divide, and current abstraction is in the order of 
1500 ML/yr; 

• The current water budget indicates a deficit of water, but this is most likely an artefact of 
the errors associated with assumptions underpinning the estimates of the various water 
budget components and also those elements that remain unquantified;  

• The volume of extraction relative to rainfall recharge is considered to be small which 
places this catchment area as a low category of threat. 

7.3 Knowledge Gaps and Uncertainty 
A summary of all data sources made available for the preparation of this conceptual model report 
is provided in the Data Inventory (Appendix E). 

The above water budget is considered to be very approximate and should not be used for any 
purpose other than to highlight knowledge gaps. In particular, it should not be used for defining 
existing levels of use or sustainable yield for management purposes. 

The preliminary conceptual model (Figure 12) and groundwater budget (Figure 13) highlight at 
least two key components of the water balance that need to be better defined for the Leven-Forth-
Wilmot catchment.  The first of these is evapotranspiration from shallow water tables, however as 
discussed in section 6.3, estimating this flux is not straight forward.  Secondly, the locations and 
rates of groundwater discharge to surface water warrant further investigation. 

Further work to better characterise the aquifer system(s) within the Tertiary Basalts is 
recommended to determine if the systems contained in the various basalt sequences and 
separated by the fluvial deposits, act independently or are interconnected between permeable 
horizons. Some preliminary assessments could be made by evaluating the groundwater 
chemistry data collected to date using simple piper diagrams.  

Although three different methods were employed to estimate diffuse groundwater recharge, they 
provided a large range of results (Table 4).  The adopted range of recharge rates (155 –
291 mm/yr) is much lower than adjoining catchments. One hypothesis for the lower recharge 
estimations for this catchment, relative to adjoining catchments, is the possibility that the deeper 
weathering of the basalts inhibits infiltration. Further assessment of the recharge processes is 
required across this catchment.  

Field surveys or metering across representative groundwater users should be carried out to assist 
in quantifying groundwater abstractions through the catchment.  

There is no information concerning the occurrence (if any) of GDEs within this catchment. Whilst 
this is not an issue that impacts on the development of a numerical groundwater flow model for 
this catchment, longer-term management strategies will need to make provision for a water 
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entitlement to be maintained to meet environmental needs. Therefore, future work programs may 
need to consider how to address the needs of GDEs. 
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8 RECOMMENDATIONS FOR FURTHER FIELD 
STUDIES 

Based on the available data, the following fieldwork is recommended for the Leven-Forth-Wilmot 
catchment via future funding opportunities. 

• A groundwater elevation survey across the catchment, targeting the Tertiary Basalt 
aquifer(s) in particular through the central and northern areas of the catchment.  

• A run-of-river surface water – groundwater interaction study along the River Leven, River 
Forth, Wilmot and Gawler Rivers to assist in identifying reaches of the watercourse where 
groundwater discharge is occurring. 

• Groundwater dating (e.g., chlorofluorocarbons) to refine recharge estimates and/or to 
establish the degree of vertical inter-connectivity between different layers of the Tertiary 
Basalt. Again, this would need to be prioritised against the data gaps identified for other 
catchments in this study.  

• Further testing to determine aquifer hydraulic properties in the Tertiary Basalts to better 
constrain the variability in reported aquifer hydraulic properties.   

• Field survey or metering of representative groundwater users to better quantify 
groundwater use through the catchment.  

• Consideration should be given to approaching landholders for permission to have 
groundwater levels recorded from existing irrigation wells. 

• Ongoing monitoring of groundwater levels and quality. 
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Surface Water and Rainfall Isohyets

I:\VESA\Projects\VE30047\DPIW Tas (FQ)\01_GW Models\GIS\Maps\Leven-Forth\Leven-Forth-Wilmot_Map1.mxd

Project: FQ-01-1

BASS STRAIT ¯

1000

1200

1400

Leven-Forth-Wilmot

Tasmania

0 5 10 km

# Rainfall station

. New Monitoring Wells

! MRT Monitoring Bores

Water Gauging Station

Towns

Rainfall Isohyets (mm/yr)

Catchment Boundary

Coastline

Dams

Surface Water

1400
1600

Dcurrie
Stamp

Dcurrie
Stamp



FIGURE

Document AZ-01-D017

PROJECT AZ-01 July-02

Total annual rainfall and cumulative deviation 
from mean annual rainfall for 
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Topography, Land System and Primary Soil Classification
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Land Use and Groundwater Salinity
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Surface Geology and Well Yields
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LEVEN-FORTH/WILMOT

Schematic geological cross-section from workshop
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FIGURE

Document AZ-01-D014
PROJECT AZ-01 April-08

Well yield and Salinity for Permian, 
    Quaternary Alluvium, Tertiary 
Basalt/Sediments, Cambrian, Gordon Limestone 
and Precambrian aquifer wells in the Leven Forth 

Wilmot catchment area 8

0

10

20

30

40

0 to 1 1 to 5 5 to 10 10 to 15 15 to 20 >20 Unknown
Yield (L/sec)

Fr
eq

ue
nc

y 
(%

)

Permian, Tertiary Basalt/Sediment and Quaternary alluvium Aquifer Wells

Cambrian and Gordon Limestone Aquifer Wells

Precambrian Aquifer Wells

Yield by aquifer for wells in the Leven 
Forth Wilmot catchment area

38
44

208

93

914

1 0

208.   Number of wells in catchment area

0 00101
6

1
6

16
24

3
9

0

10

20

30

40

50

60

70

<500 >500 >1000 Unknown
Salinity (TDS mg/L)

Fr
eq

ue
nc

y 
(%

)

Permian, Tertiary Basalt/Sediments, Quaternary
Alluvium Aquifer Wells

Cambrian and Gordon Limestone Aquifer Wells

Precambrian Aquifer Wells

Salinity by aquifer for wells in the
 Leven Forth Wilmot catchment area

17
0 0 0

319

63

17.   Number of wells in catchment area

1 3 4 1 0

66



FIGURE

PROJECT FQ-01 September-07

LEVEN-FORTH-WILMOT
Surface and Groundwater Elevation 9
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LEVEN-FORTH/WILMOT

Conceptual Hydrogeological Model
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CATCHMENT NAME: Leven-Forth-Wilmot

Area: 689 km2

Mean Annual Rainfall: 1225 mm/yr (adopted as the average rainfall in centre of catchment from rainfall isohyet data)

Annual Average Surface Water Discharge: 278,321 ML/yr (discharge to River Leven and Claytons Rivulet)

comprising of

Annual Average Surface Runoff: 121,628 ML/yr (discharge to River Leven and Claytons Rivulet)

Annual Average Baseflow: 156,692 ML/yr (discharge to River Leven and Claytons Rivulet)

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

Lateral Inflow: negligible ML/yr 2

Recharge by:

Diffuse Rainfall Recharge: 153,647 ML/yr (155-291 mm/yr) 2

Point Source Infiltration: negligible ML/yr 2

Stream Losses: not quantified ML/yr 1

153,647 ML/yr

GROUNDWATER OUTFLOWS

Lateral Discharge: 1,780 ML/yr 2

TOTAL INFLOWS =

Groundwater Abstraction: 1,500 ML/yr 2

Evapotranspiration: not quantified ML/yr 1

Discharge to Streams: 156,692 ML/yr 3

159,972 ML/yr

GROUNDWATER BALANCE

CHANGE IN AQUIFER STORAGE:
-6,325 ML/yr
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Appendix A 

Drilling notes and logs 



Leven-Forth-Wilmot 

LFW-1: Drilled 17/12/07-18/12/07 

The site is located on the western verge of Walkers Rd, 100 m north of Allison Rd, at North 
Motton. The hole was drilled with air to a depth of 52.2 m. Most groundwater was contained in 
sand layers within the Basalt. 

LFW-2b: Drilled 19/12/07-9/1/08 

The site is located southeast of the junction of Lewis Rd and Clerke Plains Rd, Abbotsham. The 
hole was drilled with air to a depth of 72 m. The well was completed within basalt, which was 
highly weathered and contained quartzwacke. Screens were set at 49.6-61.6 m. 

LFW-3: Drilled 11/12/07 

The site is located on the northeast verge of an ‘s’ bend along Jacks Rd, Preston. The hole was 
drilled with air to a depth of 61.2 m. It was expected that Tertiary basalt would be encountered 
here, according to the landscape and the geology map. Instead the drilling continued through an 
orange/pink siltstone, which did not yield any water during drilling. However it was noted that the 
hole filled with water overnight and the static water level was 4.85 mbgl on 8/1/08. The well has 
been left as an open hole completion with a 6 m PVC pre-collar and cap. It is suggested that 
groundwater is entering the well through fracture planes in the siltstone. Despite the lack of water 
during drilling, the well should still constitute a useful well for regional monitoring purposes. 
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Appendix B 

Aquifer recovery tests



Aquifer Test Solutions: Slug Tests Bouwer Rice

Project Name: Development of Models for Tasmanian Groundwater Resources Date: 05-Jun-08
Client: DPIW Time: 14:21

Well No. / Name: LFW1 Depth to equilibrium water level (m RL): 11.695 mTOC

Type of test: Rising head Well Completion: Fully Penetrating
Falling head Partially Penetrating
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Prepared by paulhowe, 26 June 2002
Revision B 10/07/2008 \ LFW1_bra_VW_check.xls \ B&R (Solution)

rc = casing radius 0.025 If Lw < H

rw =
radial distance between 
undisturbed aquifer and well 
centre

0.06
ln(Re/rw) =   {1.1 . [ln(Lw/rw)]-1 + A+B . ln[(H-Lw)/rw] . (Le/rw)

-1}-1

Le = length of intake 12

H = saturated thickness of aquifer 275 = 3.99 m

Lw = distance b/n water table and 
bottom of intake 37.305

Re = effective well radius 3.24

t = time 0.06 If Lw = H
Yo = initial drawdown 0.377 ln(Re/rw) =   {1.1 . [ln(Lw/rw)]-1 + C . (Le/rw)

-1}-1

Yt =
vertical distance between the 
water level in well at time t and 
equilibrium level

0.04
= Lw < H m

Le/rw  = 200

A =
dimensionless co-efficient that 
is a function of Le/rw, and Lw < 
H

6
Reduced by: James Fox Date: 12/06/2008

B =
dimensionless co-efficient that 
is a function of Le/rw, and Lw < 
H

1.2
Checked by: Vic Waclawik Date: 23/06/2008

C =
dimensionless co-efficient that 
is a function of Le/rw, and Lw = 
H

6.8

K =   [rc
2 . ln(Re/rw)] 2L-1 . t-1 . ln (Yo/Yt)

= 3.88E-03 m/min Reduced by: James Fox Date: 12/06/2008
= 5.592 m/d

Checked by: Vic Waclawik Date: 23/06/2008

Ref. Bouwer H.  1989.  The Bouwer and Rice Slug Test - an Update.  Ground Water.  Vol.27, No.3.  May - June 1989.
Brown D.L. & T.N. Narasimhan. 1995. An evaluation of the Bouwer and rice method of slug test analysis. Water Resources Research. Vol. 31, No. 5, pp 1239-1246.
Kruseman G.P. and N.A. de Ridder.  1991.  Analysis and Evaluation of Pumping Test Data.  2nd Ed.  Int. Inst. For Land Reclamation and 

Improvement.  Wageningen.  The Netherlands.

Prepared by paulhowe, 26 June 2002
Revision B 10/07/2008 \ LFW1_bra_VW_check.xls \ B&R (Solution)



Aquifer Test Solutions: Slug Tests Bouwer Rice

Project Name: Development of Models for Tasmanian Groundwater Resources Date: 05-Jun-08
Client: DPIW Time: 14:21

Well No. / Name: LFW2b Depth to equilibrium water level (m RL): 7.145 mTOC

Type of test: Rising head Well Completion: Fully Penetrating
Falling head Partially Penetrating
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Prepared by paulhowe, 26 June 2002
Revision B 10/07/2008 \ LFW2b_bra_VW_check.xls \ B&R (Solution)

rc = casing radius 0.025 If Lw < H

rw =
radial distance between 
undisturbed aquifer and well 
centre

0.06
ln(Re/rw) =   {1.1 . [ln(Lw/rw)]-1 + A+B . ln[(H-Lw)/rw] . (Le/rw)

-1}-1

Le = length of intake 12

H = saturated thickness of aquifer 275 = 4.15 m

Lw = distance b/n water table and 
bottom of intake 54.55

Re = effective well radius 3.79

t = time 0.1 If Lw = H
Yo = initial drawdown 0.81 ln(Re/rw) =   {1.1 . [ln(Lw/rw)]-1 + C . (Le/rw)

-1}-1

Yt =
vertical distance between the 
water level in well at time t and 
equilibrium level

0.4
= Lw < H m

Le/rw  = 200

A =
dimensionless co-efficient that 
is a function of Le/rw, and Lw < 
H

6.1
Reduced by: James Fox Date: 12/06/2008

B =
dimensionless co-efficient that 
is a function of Le/rw, and Lw < 
H

1.2
Checked by: Vic Waclawik Date: 23/06/2008

C =
dimensionless co-efficient that 
is a function of Le/rw, and Lw = 
H

6.8

K =   [rc
2 . ln(Re/rw)] 2L-1 . t-1 . ln (Yo/Yt)

= 7.62E-04 m/min Reduced by: James Fox Date: 12/06/2008
= 1.097 m/d

Checked by: Vic Waclawik Date: 23/06/2008

Ref. Bouwer H.  1989.  The Bouwer and Rice Slug Test - an Update.  Ground Water.  Vol.27, No.3.  May - June 1989.
Brown D.L. & T.N. Narasimhan. 1995. An evaluation of the Bouwer and rice method of slug test analysis. Water Resources Research. Vol. 31, No. 5, pp 1239-1246.
Kruseman G.P. and N.A. de Ridder.  1991.  Analysis and Evaluation of Pumping Test Data.  2nd Ed.  Int. Inst. For Land Reclamation and 

Improvement.  Wageningen.  The Netherlands.

Prepared by paulhowe, 26 June 2002
Revision B 10/07/2008 \ LFW2b_bra_VW_check.xls \ B&R (Solution)



 

 

Appendix C 

Geological descriptions for Figure 6



Symbol Description
Q Undifferentiated Quaternary sediments.

Qha Stream alluvium, swamp and marsh deposits.
Qhb Beach sand.
Qhbd Younger active dune and beach sand and beach gravel.
Qhbg Beach gravel and shingle deposits.
Qhc Colluvium.
Qhi Paralic clay silt sand and minor gravel deposits, includes modern salt marsh, tidal flats and 

deposits of older lagoons and swamps.
Qhmm Man-made deposits.
Qhwr Sand of stabilised longitudinal beach ridges.
Qpao Older alluvium of river terraces.
Qpgw Weathered till.
Qpsa Older stabilised aeolian sand of predominantly coastal plain, with underlying marine sands in 

places; may show relict landforms including terraces, lunettes, linear or barchan dunes, and 
beach ridges related to regressive strandlines of Last In

Qpt Talus, till and scree of probable Pleistocene age.
Qptb Basalt talus.
Qptd Talus consisting dominantly of dolerite boulders.
Qpthv Talus derived from Cambrian volcanics.
Qpto Quartz sandstone and conglomerate talus derived from Owen Group correlates.
Qptr Talus consisting dominantly of chert
Qxp Landslide deposits predominantly derived from Permian rocks.
Qxt Landslide deposits predominantly derived from weathered Tertiary rocks.
SD Shallow marine quartz sandstone, siltstone and shale (Eldon Group correlates).
Tb Basalt.
Tbh Hawaiite.
Tbhb Hyaloclastic basaltic breccia.
Tbhl Alkali olivine basalt/hawaiite, dated at 37.5 +/- 0.2 Ma at Lillicos Beach (441600 mE, 5443200

mN).
Tbnh Nepheline hawaiite.
Tbnhd Nepheline hawaiite/olivine nephelinite with abundant lherzolite xenoliths, dated at 9.35+-0.48 

Ma (K/Ar)(upper flow at West Don Heads)
Tbr Transitional olivine basalt.
Tbt Olivine tholeiite.
Tbw Predominantly deeply-weathered basalt.
Tf Ferricrete.

Tfgb Grey-billy and silcrete and including lag and outcrop of silicified quartz sandstone and 
conglomerate.

Tflb Laterite derived from Tertiary Basalt.
TQss Dominantly sand, clayey sand and sandy clay and subordinate clay and gravel  of probable 

mixed alluvial and aeolian origin.
Ts Dominantly non-marine sequences of  gravel, sand, silt, clay and regolith.

Tsco Sub-basalt conglomerate, quartz-stone or claystone.
Tsec Poorly consolidated claystone with some horizons with lignitic material.
Tsfs Poorly sorted quartz sandstone and ferruginous sandstone.

Tsqm Silica stone developed on Tertiary or  older rocks.
Jd Dolerite and related rocks
Pfh Quartz sandstone and shale, carbonaceous in places, and minor conglomerate.
Plb Poorly sorted pebbly mudstone, sandstone and minor conglomerate marine fossils present in 

places
Pu Upper glaciomarine sequences of pebbly mudstone, pebbly sandstone and limestone.

Dgah Dominantly equigranular medium- to coarse-grained biotite (+-hornblende) -bearing alkali 
feldspar granite/granite/adamellite (I-type), with minor porphyritic and finer-grained variants 
(Housetop Granite).



Ol Dark grey limestone, dolomite, calcareous mudstone, minor quartz sandstone and black clay 
weathering products. In part fossiliferous ( Gordon Group and correlates).

Osm Pale grey to pink, commonly cross-bedded quartz sandstone, coarse and pebbly in places, 
tubicular trace fossils on some horizons. Ordovician fossils in places. Moina Sandstone and 
correlates.

Osmc Siliciclastic pebble conglomerate.
Ccw Mafic volcaniclastic sandstone- siltstone- mudstone- chert- minor carbonate sequences with 

intercalated tholeiitic basalt flows. Considered allochthonous. Cleveland-Waratah Association 
and correlates.

Ccwb Areas of tholeiitic basalt lava within Cleveland- Waratah Association.
Ccwc Chert, pale to dark grey, faintly banded to massive or brecciated. Includes Barrington Chert 

and correlates. Part of Cleveland-Waratah Association.
Cda Dominantly andesitic lavas, breccias, volcaniclastic rocks and possible intrusives. Typically 

calc-alkaline, commonly feldspar-pyroxene-phyric.
Cdaid Massive plagioclase - hornblende phyric dioritic, andesitic and dacitic intrusives (Lobster 

Creek Intrusives).
Cdbc Basaltic dykes, typically chlorite-altered.
Cdib Quartz, biotite diorite.
Cdq Quartz-feldspar-phyric volcanic, volcaniclastic and intrusive rocks of Eastern Quartz-Phyric 

Sequence and correlates.
Cdqfh Quartz-feldspar-hornblende porphyry, possibly lava. Part of Eastern Quartz-Phyric   

Sequence correlates.
Cdqlf Felsic, feldspar phyric lava, cream grey in colour, commonly spherulitic.
Cdqvs Dominantly volcaniclastic sandstone with minor siltstone, typically quartz-feldspar-rich, well-

bedded. Part of Eastern Quartz-Phyric Sequence correlates.
Cdsv Marine volcano-sedimentary and sedimentary sequences of sandstone, siltstone, mudstone, 

conglomerate and breccia with some volcanic rocks, felsic to andesitic. Middle Cambrian 
fossils in places. Western Volcano-Sedimentary Sequences, including

Cdsvcs Dominantly siliciclastic conglomerate and sandstone, typically with quartzite and chert clasts. 
May include volcaniclastic detritus in places.

Cdsvgw Predominantly micaeaous greywacke and siltstone.
Cdsvgwi Predominantly micaeaous greywacke and siltstone in the Isandula area. Contains Middle 

Cambrian fossils.
Cdsvi Purple mudstone clast rich pebble conglomerate with feldspathic rich matrix (Isandula 

Conglomerate).
Cdsvld Dacitic lava, typically plagioclase-phyric. May include some shallow intrusives.
Cdsvp Upper sequence of pumice-bearing volcaniclastic sandstone and breccia. Correlate of 

Southwell Subgroup.
Cdsvsc Volcaniclastic sandstone and pebble conglomerate, typically quartz-feldspar-phyric.
Cdsvv Felsic volcanic and volcaniclastic rich horizon within Cdsv.

Cdt Felsic to intermediate volcaniclastic, volcanic and sedimentary rocks. Late Middle Cambrian 
fossils in places. Tyndall Group and correlates, including part of lower Dundas Group, 
?Huskisson Group?.

Cdtca Andesitic volcaniclastic conglomerate and sandstone. Typically crystal-rich, with plagioclase, 
pyroxene and abundant andesite lava clasts. Part of Tyndall Group correlates.

Cdtcs Unit of siliciclastic conglomerate, sandstone and siltstone within Tyndall Group
Cdtcsp Coarse-grained polymict conglomerate with clasts of basalt, chert, siltstone and limestone 

(Sprent Formation).
Cdtgw Predominantly micaceous greywacke and siltstone.
Cdtl Felsic lava, usually quartz-feldspar-phyric, within Tyndall Group.
Cdtld Dacitic lava, typically plagioclase +/- quartz - phyric. Part of Tyndall Group correlates.
Cdtlrd Mainly rhyodacite lava, typically plagioclase-phyric. Part of Tyndall Group correlates.
Cdtsa Mainly andesitic volcaniclastic sandstone with minor siltstone and conglomerate, typically 

with detrital plagioclase and pyroxene and clasts of andesite. Some felsic detritus and 
quartzite clasts in some areas. Part of Tyndall Group correlates.

Cdtsh Interbedded siltstone, mudstone and volcaniclastic sandstone in Tyndall Group.



Cdtsq Quartz-rich volcaniclastic sandstone, typically with abundant detrital quartz and plagioclase 
crystals and quartz-phyric rhyolite clasts.

Cdtss Mainly volcaniclastic sandstone, with minor siltstone and volcaniclastic conglomerate, 
typically quartz-feldspar-rich, within Tyndall Group.

Cdtssp
Predominantly fine grained ashy siltstone with interbedded lithicwacke, greywacke and shale.

Cdtsv
Poorly defined sequence of Cambrian volcanics and sediments. Undifferentiated Tyndall 
Group and Western Volcano-sedimentary Sequence. Previously mapped as Cateena Group.

Cdtsvbm Large blocks of chert, quartzite, basalt, limestone, siltstone, mudstone and jasper in a matrix 
of lithicwacke, mudstone and jasper in a matrix of lithicwacke, mudstone and conglomerate. 
Beecraft and Tea Tree Point Megabreccia.

Cdtsvv Volcanic rich horizon within Cdtsv.
Cdtv Felsic crystal rich tuffaceous siltstone and crystal-vitric tuffaceous siltstone, quartz-feldspar 

phyric (Black Bluff area).
Cdtv Felsic crystal rich tuffaceous siltstone and crystal-vitric tuffaceous siltstone, quartz-feldspar 

phyric (Black Bluff area).
Cgrs Granite with strongly sericitised feldspar and biotite altered to opaques, muscovite and 

chlorite.
CO Undifferentiated shallow marine - non-marine siliciclastic conglomerate - sandstone 

sequence - Owen Group and correlates.
COb Basalt, typically hematite-altered, fine-grained, purple-weathering, within Owen Group.
COcd Pebble-cobble siliciclastic conglomerate and coarse-grained sandstone with abundant 

quartzite and chert clasts  (Duncan Conglomerate).
COcg Interbedded purple mudstone and fine sandstone with minor chert bearing siliciclastic 

conglomerate (Gnomon Mudstone).
COms Marine sandstone- siltstone- conglomerate sequences, typically turbiditic, siliciclastic to 

polymict, Late Cambrian fossils in places. Includes correlates of  upper Dundas Group, 
?Rosebery Group?, Newton Creek Sandstone.

COsu
Thin-bedded quartz sandstone, commonly bioturbated, with interbedded siltstone and minor 
granule-pebble conglomerate. Chert clasts in places. Upper Owen Sandstone and correlates.

Cqfp Quartz and feldspar +- biotite porphyry.
Cs Undifferentiated ultramafic rocks.
Lo Undifferentiated Oonah Formation. Dominantly quartzwacke turbidites.
Lta Amphibolite (in Proterozoic metamorphosed dominantly siliceous shelf sequences). Chlorite-

actinolite-epidote-albite schist in the Strathgordon area.
Ltb Dominantly schistose conglomerate (Goat Island Conglomerate and correlates) (Ltb).
Ltbs Dominantly schistose conglomerate (Spalforth Conglomerate and correlates) (Ltbs).
Ltp Dominantly phyllite
Ltpg Fine- to coarse-grained, often thinly banded, pelitic, garnetiferous  quartz-mica and mica-

quartz schist, commonly containing phengite, biotite, almandine, albite and chlorite. 
Relatively high metamorphic grade.

Lts Dominantly quartzite
Water Water.



 

 

Appendix D 

SW modelling: River Leven and Claytons Rivulet



Leven Surface Water Catchment - intersection with Leven-Forth-Wilmot GW catchment

Catchment Area intersecting with GW catchment = 333km2 out of total 548km2
Catchment Area adjustment factor applied to flow at outlet (333/548)
Rainfall adjustment factor applied to flow at outlet (1260/1500)

Month Date

Surface 
Flow 
(ML/d)

Baseflow 
(ML/d)

3 1/03/1900 0:00 50.9511 0.07165 Alpha 0.925
3 2/03/1900 0:00 49.46225 0.345409
3 3/03/1900 0:00 48.00037 0.855964
3 4/03/1900 0:00 46.57633 1.558048
3 5/03/1900 0:00 45.20452 2.41207
3 6/03/1900 0:00 43.86603 3.383547
3 7/03/1900 0:00 42.57168 4.442543
3 8/03/1900 0:00 41.31278 5.563172
3 9/03/1900 0:00 40.09326 6.723158 Daily Averages (ML/d)
3 10/03/1900 0:00 38.90846 7.903426 Surf Flow 696
3 11/03/1900 0:00 37.75959 9.087748 Baseflow 388
3 12/03/1900 0:00 36.64438 10.26241 BFI 0.56
3 13/03/1900 0:00 35.56232 11.41592
3 14/03/1900 0:00 34.90093 12.53931

3 15/03/1900 0:00 38.20965 13.63188 Month

Surface 
Flow 
(ML/d)

Baseflow 
(ML/d) BFI

3 16/03/1900 0:00 49.40437 14.71605 1 221 154 0.70
3 17/03/1900 0:00 65.44782 15.84563 2 153 106 0.70
3 18/03/1900 0:00 69.75246 17.07464 3 173 108 0.62
3 19/03/1900 0:00 61.26251 18.40452 4 396 163 0.41
3 20/03/1900 0:00 62.00086 19.79646 5 733 322 0.44
3 21/03/1900 0:00 73.97338 21.24063 6 1090 532 0.49
3 22/03/1900 0:00 89.48471 22.7779 7 1298 684 0.53
3 23/03/1900 0:00 91.67456 24.44972 8 1412 776 0.55
3 24/03/1900 0:00 79.10865 26.23756 9 1104 664 0.60
3 25/03/1900 0:00 63.15364 28.05992 10 820 525 0.64
3 26/03/1900 0:00 52.38461 29.82386 11 552 365 0.66
3 27/03/1900 0:00 47.08189 31.29591 12 359 238 0.66
3 28/03/1900 0:00 44.69875 32.39049
3 29/03/1900 0:00 43.19548 33.25724
3 30/03/1900 0:00 42.10016 33.96153
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Modelled total flow produced from model run with 
catchment in its natural state, for consistency with Forth 
and Claytons portions of catchment.



Claytons Rivulet Surface Water Catchment - intersection with Leven-Forth-Wilmot GW catchment

Catchment Area intersecting with GW catchment = 51km2 out of total 51km2

Month Date

Surface 
Flow 
(ML/d)

Baseflow 
(ML/d)

3 1/03/1900 0:00 11.62443 0.016347 Alpha 0.925
3 2/03/1900 0:00 11.16286 0.078633
3 3/03/1900 0:00 10.71989 0.194302
3 4/03/1900 0:00 10.29448 0.352502
3 5/03/1900 0:00 9.886109 0.54381
3 6/03/1900 0:00 9.493656 0.76007
3 7/03/1900 0:00 9.117248 0.994257
3 8/03/1900 0:00 8.755299 1.240345
3 9/03/1900 0:00 8.408215 1.493197 Daily Averages (ML/d)
3 10/03/1900 0:00 8.074497 1.748459 Surf Flow 66
3 11/03/1900 0:00 7.75439 2.00247 Baseflow 41
3 12/03/1900 0:00 7.446723 2.252181 BFI 0.62
3 13/03/1900 0:00 7.151492 2.495077
3 14/03/1900 0:00 7.477471 2.72997

3 15/03/1900 0:00 8.207187 2.958223 Month

Surface 
Flow 
(ML/d)

Baseflow 
(ML/d) BFI

3 16/03/1900 0:00 8.289506 3.182137 1 20 12 0.63
3 17/03/1900 0:00 7.523787 3.40126 2 18 9 0.52
3 18/03/1900 0:00 6.695952 3.611849 3 16 9 0.58
3 19/03/1900 0:00 8.147494 3.809305 4 24 12 0.50
3 20/03/1900 0:00 11.59611 3.991311 5 51 23 0.45
3 21/03/1900 0:00 12.08085 4.157271 6 94 49 0.52
3 22/03/1900 0:00 9.641281 4.306156 7 135 81 0.59
3 23/03/1900 0:00 7.70098 4.437231 8 137 93 0.68
3 24/03/1900 0:00 6.914082 4.551253 9 113 79 0.70
3 25/03/1900 0:00 6.615648 4.650644 10 90 62 0.69
3 26/03/1900 0:00 6.442177 4.737895 11 60 41 0.69
3 27/03/1900 0:00 6.165444 4.814939 12 35 22 0.64
3 28/03/1900 0:00 5.915501 4.88373
3 29/03/1900 0:00 5.686949 4.945216
3 30/03/1900 0:00 5.459424 4.992314
3 31/03/1900 0:00 5.243462 5.019248
4 1/04/1900 0:00 5.035765 5.028276
4 2/04/1900 0:00 4.836141 4.836141
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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.



 

 

Appendix E 

Data inventory for the Leven-Forth-Wilmot catchment



Leven-Forth-Wilmot

Data Available  Source / Publications Comments
Overview of Geology

Age and depositional enviroments
Burns, 1964; Jennings, 1979

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 vegetables

Basic Hydrogeology

stratigraphy - no. aquifers/aquitards

thicknesses (reliable geological logs)

porosity/specific yield

hydraulic conductivity

Groundwater Monitoring

multilevel piezometers

time series gw levels ***

time series gw chem

Water table contours

Groundwater flow – direction, rates?

Surface water monitoring

time series sw flows
Y DPIW affected by hydro power stations

time series sw chem

Surface water-groundwater interaction ***

baseflow separation from sw monitoring
Y HydroTas Leven, Forth-Wilmot, Claytons Rivulet, Mersey

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
predominantly in basalt R areas

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




