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Background 

The region lying between the townships of Sassafras, Wesley Vale and Port Sorell 

contains agriculturally valuable soils and is an important area for the production of 

vegetables and other agricultural produce in Tasmania. As a result, considerable efforts 

have been made to gain reliable access to water, and this takes the form of numerous 

instream and offstream dams to capture surface runoff (at least 31 dams on Greens 

Creek alone: GoogleMap), and numerous wells to access the underlying groundwater 

system. A study conducted by the Department of Mines in the 1980’s (Cromer, 1993) 

indicates that there is a strong link between surface water and groundwater in the area, 

and that aquifers at that time were fully recharged by rainfall each year. There are now 

more than 300 bores registered as operational in the area (DPIW groundwater database) 

and it is thought that the volume of water currently being extracted from may be 

depressing groundwater levels and causing reductions in bore yield. Because of this, 

there may be a consequential impact on baseflows in the creeks and rivulets that drain 

the area, particularly during summer and autumn periods. Water managers have come to 

the realisation that the level of water use in this small area may now be unsustainable. 

 

There is currently no documented water use restriction protocol for the area; total water 

use restrictions are generally applied when stock and domestic abstractions become 

seriously threatened. Environmental flows have never been part of the management 

equation, as the whole system is perceived to be little more than a series of highly 

modified channels with little left of the natural values that may once have featured in 

the area. It is also thought that whatever parts of the aquatic ecosystem that do remain 

are imposed to periods of substantial water stress and this, in addition to poor 

management practices in and around waterways, is leading to the further decline in 

environmental values in the area. 

 

In an attempt to address this situation, a proposal (Water Smart Australia Programme) 

has been developed to divert ‘surplus’ water from the Mersey River into the catchments 

of Panatana Rivulet and Greens Creek to provide greater water security for users and 

reduce stress arising from potentially excessive surface water and groundwater 

abstraction. Utilising funds from the Australian Government Water Fund, Cradle Coast 

Water and water users themselves, this proposal aims to create the Sassafras – Wesley 

Vale Irrigation Scheme (the SWIS) by attaching an additional distribution system to an 

existing pipeline that already delivers water from the Mersey River to the Wesley Vale 

Pulp Mill. This piped distribution system will deliver an estimated additional 4 GL per 

year (4,000 ML) to the farm gate of properties within the Sassafras – Wesley Vale area 

(Figure 1). Funding for the project is partly dependent on the development of a new 

water management plan for the area and licensing and metering of extractions with the 

aim of ensuring more sustainable use of surface water and groundwater. The project will 

advance the National Water Initiative (NWI) objective of returning overused or over-

allocated systems to sustainability, and therefore must show some environmental 

benefit.  

 

The aim of this report is to provide a review of the environmental values and condition 

of the freshwater-dependent ecosystems within the SWIS, examine surface water and 

groundwater information relating to the area, and assess the environmental water needs 

which may need to be catered for within the proposed water management plan for the 

area. 
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Figure 1: The area of the proposed SWIS and an outline of the surface water catchments 
affected by the proposed Mersey River inter-basin transfer (Map provided by Cradle Coast 

NRM as of April 2008). Red and orange shading identifies the properties that will be serviced 

by the scheme; the blue area is the catchment area covered by hydrological models that have 
been used to estimate surface water yield. 
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Catchment overview 

The proposed irrigation scheme will cover and area of about 190 km
2
 between Latrobe, 

Wesley Vale, Sassafras and Port Sorell (Figure 1). The main creeks and rivulets within 

the area are: Pardoe Creek and Andrews Creek, which flow into Bass Strait just west of 

Wesley Vale; Westford Creek and Panatana Rivulet which drain most of the central area 

and flow into the northern end of the Port Sorell estuary, and Greens Creek which 

drains the eastern side of the proposed irrigation scheme and enters the Port Sorell 

estuary 1 km west of the Rubicon River. The existing pipeline transporting water from 

the Mersey River to the Wesley Vale pulp mill passes Latrobe on its east side 

(illustrated in Figure 4), crossing Bonneys Creek and Latrobe Creek, and both of these 

drainage systems may also be affected by the proposed irrigation system. 

 

Many of the creeks mentioned above presently stop flowing during the months of 

February, March and April. During a field reconnaissance undertaken in April 2008, 

only Greens Creek and Panatana Rivulet contained noticeably flowing water. In almost 

all cases, waterways were either reduced to a series of isolated pools or were completely 

dry. This situation is exacerbated not only by the very high level of water use in the 

area, but also by the proliferation of catchment dams and the vastly modified state of the 

landscape, where very little native vegetation remains (Figure 2 and 3). The 

environment and aquatic ecosystem values within the area of the proposed irrigation 

scheme are discussed in the next section. 

 

 

  
Figure 2: Photographs of a short section of remnant paperbark (Melaleuca ericifolia) swamp 
forest situated along the banks of Greens Creek at Robertsons Rd. Such remnant patches are 

generally limited to short sections of river and tend to be disconnected. 
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Figure 3: Seepage hollow to the northwest of Greens Creek. This is a clear indication of 

the surface expression of groundwater.  At this location, groundwater is likely to be very 

important in maintaining the remnant patch of short paperbark forest (M. squarrosa) and 

fringing aquatic wetland flora. 

 

Freshwater ecosystem values 

CFEV Assessment 

The ecological values within the area of the proposed SWIS have been identified from 

an interrogation of the Conservation of Freshwater Ecosystem Values (CFEV) database 

(CFEV, 2005). The CFEV database provides an avenue for identifying the freshwater-

dependent environmental values in a catchment, and therefore helps to define the 

objectives of water management activities and the goals of any environmental water 

provisions that may be included in a Water Management Plan. However, it is 

recommended that any assessment using information from the CFEV database is 

accompanied by groundtruthing to verify the values identified, and this was done during 

visits to the area by staff from the Water Resources Division in May 2007 and April 

2008. 

 

The detailed results of interrogation of the CFEV database are contained in a separate 

report (DPIW, 2008), and the information presented here has been taken from that 

report. The assessment focussed on an examination of the data relating to Integrated 

Conservation Value (ICV) within the area because it integrates characteristics of the 

biophysical classes that occur within the area with any special values that are also 

known to exist. This approach is appropriate for ‘landscape-scale’ environmental 

assessments and does not take into account any issues related to land tenure that may 

impact on conservation management potential. The assessment also provided useful 

information on the existing condition of riverine systems, which CFEV classifies under 

the term ‘Naturalness’. 
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As mentioned in a previous section, extensive development of land for intensive 

agriculture has significantly degraded the condition of waterways within the area, and 

this is illustrated in the naturalness scores for river sections in Figure 4. With the 

exception of Bonneys Creek and small tributaries of the Mersey River south of Latrobe, 

the vast majority of stream sections have been classified under CFEV as having ‘low’ 

naturalness. This is due primarily to extensive removal of native riparian vegetation, the 

modification of drainage lines and the proliferation of water storages that has greatly 

altered the hydrology of the area and negatively impacted on the aquatic invertebrate 

community. 

 

Although the drainage system within the SWIS is highly modified and in poor 

condition, there are numerous individual stream sections that have been classified as 

having ‘High’ or ‘Very High’ ICV (Figure 5).  This partly reflects the high level of 

Representativeness and Distinctiveness of some of the freshwater ecosystem values that 

are present, but is also driven by the presence of Special Values (rare or endemic 

species or biological communities). 

 

The important biophysical values that have been identified by the CFEV database relate 

to the following: 

 

1.  The native fish assemblage that may exist in the area 

The species comprising this group include Galaxias maculatus, G. truttaceus, G. 

brevipinnis, Anguilla australis, Geotria australis, Mordacia mordax, Pseudaphritis 

urvillii, Neochanna cleaveri, Gadopsis marmoratus plus Retropinna tasmanica, 

Lovettia sealii and Prototroctes maraena. It should be noted that while CFEV predicts 

that species within this assemblage may occur within this area, the presence of all these 

species has not been validated to date. Furthermore, many of these species are 

migratory, moving between estuarine and freshwater areas to complete their lifecycles. 

The extensive modification of the stream network, mainly by instream and catchment 

dams, is likely to have restricted many of these migratory species to only the lowest 

river sections. This conclusion is supported by visual evidence of large numbers of 

small fish in the lower sections of Panatana Rivulet (and to a lesser degree in Green 

Creek), whilst in the middle and upper reaches of these systems no fish were observed 

(catchment reconnaissance of April 2008). 

 

2.  Significant vegetation species or communities 

Both Melaleuca ericifolia (coastal paperbark), and M. squarrosa (short paperbark) 

forest communities exist in patches throughout the area, along with patches of shrubby 

Eucalyptus ovata forest. Together with additional priority wetland species and floral 

communities, values relating to vegetation make a significant contribution to the High 

or Very High ICV classification of river sections of within the SWIS. The plant 

communities listed above occur in areas along rivers that are typically poorly drained or 

intermittently waterlogged, and are subject to frequent flooding. For these communities, 

access to groundwater during dry periods is likely to be one of the more important 

issues upon which their long-term survival depends. 
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Figure 4: Naturalness (condition) of freshwater-dependent ecosystems in the SWIS area 

according to the CFEV database. CFEV, State of Tasmania and the LIST,  State of 
Tasmania. 
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Figure 5:  The SWIS area, showing the subcatchment boundaries and Integrated 

Conservation Value (ICV) according to the CFEV database.  CFEV, State of Tasmania 

and the LIST,  State of Tasmania. 
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Because the area has been extensively developed for agriculture, patches of native 

riparian vegetation tend to be limited either to short sections of drainage-line  

(Figure 2) or to seepage features where it appears that the surface expression of 

groundwater maintains saturated conditions that make it difficult to develop fully for 

agriculture (Figure 3).  These ‘patches’ are often isolated from each other because of 

vegetation removal, surface water drainage improvements, or the construction of 

instream dams. 

 

3.  Special values (rare and threatened flora and fauna) 

There are a number of ‘special values’ which CFEV has identified within the area of the 

proposed irrigation scheme. These relate to the predicted presence of rare and 

threatened fauna such as; the green and gold frog (Litoria raniformis), the central north 

burrowing crayfish (Engaeus granulatus), the whitebait species Lovettia sealii, grayling 

(Prototroctes maraena) and platypus (Ornithorhynchus anatinus). Avian species such 

as the white bellied sea eagle (Haliaeetus leucogaster) and the fairy tern (Sterna nereis) 

are more significantly associated with the estuarine ecosystem of Port Sorell. 

 

In addition to the fauna above, there are also numerous threatened flora species that 

contribute to the High or Very High ICV classification of river sections within the area 

of the proposed irrigation scheme (as mentioned above), but most particularly in river 

sections towards the bottom of Panatana Rivulet and the smaller coastal tributaries 

along the north. These include purple loosestrife (Lythrum salicaria), native gipsywort 

(Lycopus australis), pretty leek orchid (Prasophyllum pulchellum), showy willow herb 

(Epilobium pallidiflorum), swamp wallaby grass (Amphibromus neesii) and Holmes’ 

sun orchid (Thelymitra holmesii).  Other protected flora identified in the Wesley Vale 

area includes; sheathing yellow-star (Hypoxis vaginata), sea lavender (Limonium 

australe) and slender knotweed (Persicaria decipiens). Most, if not all of these species, 

are found in wetlands or areas where conditions are naturally saturated by water, and 

therefore can be classified as strongly groundwater-dependant. 

 

Freshwater fauna assessments and water quality 

River health assessments have been undertaken at sites in lower Panatana Rivulet and 

Greens Creek by DPIW using the AusRivAS rapid biological assessment methodology 

(Table 1). Sampling in lower Panatana Rivulet has been conducted in both edgewater 

and riffle habitats in 1997 and only in riffle habitat in 2007. Only a single sample has 

been collected from riffle habitat at Greens Creek in 2007. 

 
Table 1: Locations sampled in the Sassafras – Wesley Vale area to assess river health using the 

AusRivAS methodology. 

Name Season Habitat OE50 OESignal 

River Health 

Rating 

Panatana Rvt at Parkes Ford Rd Autumn 1997 Edgewater 0.82 0.91 A 

Panatana Rvt at Parkes Ford Rd Spring 1997 Edgewater 0.56 0.84 B 

Panatana Rvt at Parkes Ford Rd Spring 1997 Riffle 0.25 0.65 D 

Panatana Rvt at Parkes Ford Rd Spring 2007 Riffle 0.53 0.65 C 

Greens Ck at Frankford Rd Spring 2007 Riffle 0.36 0.72 C 
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The results from the autumn 1997 sampling at Panatana Rivulet suggest that the 

condition of the macroinvertebrate community inhabiting edgewater habitat was 

healthy, with 82% of the taxa that are predicted to occur at that location being found in 

the sample in that season.  Subsequent sampling in the spring of 1997 and again in 

spring 2007, reflect a community that is moderately to severely impaired, with much 

fewer taxa being found.  This was most pronounced in riffle samples where 47-75% of 

predicted taxa were missing from the site.  At Greens Creek, where only a single sample 

has been collected, only 36% of the taxa predicted by the AusRivAS model were found 

(10 taxa). The OE50 and OESignal scores obtained for riffle samples at both sites in 

2007 suggest that these sites may be impacted by either water quality deterioration or 

habitat degradation, or a combination of the two. It should be pointed out that this 

assessment is based on results from AusRivAS models that have been developed for 

perennial streams, and similar O/E scores to these have been observed for ephemeral 

streams. Higher river health scores have been noted in edgewater habitats of ephemeral 

streams elsewhere in Tasmania (e.g. Little Swanport catchment) as they are the more 

permanent habitats within the river channel, and it is understood that they often support 

a more diverse and ‘healthy’ macroinvertebrate fauna (Boulton & Lake, 1992) 

 

Spot water quality testing carried out at the time of sampling (Table 2) suggests that 

there may have been some deterioration in water quality in the lower Panatana Rivulet 

site since 1997, with higher spring conductivity and lower pH and alkalinity levels. 

Being located at the outlet of small catchments that are substantially modified by 

agriculture, these sites are both also likely to experience considerable loadings of 

nutrients and organic material, as well as substantial levels of siltation, which would 

negatively impact on the quality of instream habitat. This was particularly evident at the 

Greens Creek site, where willows are also present. 

 
Table 2: Spot water quality readings taken at the AusRivAS sampling sites in Panatana Rivulet 

and Greens Creek in 1997 and 2007. 

Name Season Temp EC Turbidity pH Alk 

DO  

mg/L  (%) 

Panatana Rvt at Parkes Ford Rd Aut 1997 12.2 582 12.1 7.51 78  

Panatana Rvt at Parkes Ford Rd Spr 1997 15.8 301 13.5 7.37 72  

Panatana Rvt at Parkes Ford Rd Spr 2007 12 624 16.1 6.01 34 10.51 (98) 

Greens Ck at Frankford Rd Spr 2007 11.3 391 10.7 5.94 40 8.01 (71) 

 

There is no data available on the community of fish currently using either Greens Creek 

or Panatana Rivulet, however visual observations made by staff from Water Assessment 

Branch indicate that the lower reaches of both streams are used by migratory Galaxias 

species (and most probably also by the small, seasonal migratory species Lovettia sealii 

and Retropinna tasmanica). As mentioned above, the presence of instream dams a short 

distance upstream is likely to restrict these species, as well as Pseudaphritis urvillii and 

Prototroctes maraena, to the lower reaches of both streams. This may not be true for 

other, more mobile species such as Anguilla australis and Mordacia mordax, both of 

which are capable of negotiating such barriers and can frequent areas of degraded 

habitat or poor water quality. 

 

Summary 

In summary, the interrogation of the CFEV database, along with limited groundtruthing 

and AusRivAS assessment, suggests that while a large proportion of the freshwater 
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environment in the SWIS is in poor condition, there are widespread (albeit very patchy) 

freshwater-dependent ecosystem values that should be considered when making 

provisions for water management in the area.  Although some of these have a clear 

reliance on flowing water for their long-term maintenance (e.g. migratory fish), many of 

the ecosystem values that have been identified reflect a reliance on access to water that 

may be near to or below the level of the ground (i.e. wetland plant communities, 

paperbark and shrubby E. ovata forest remnants and burrowing crayfish).  

 

Given that there has been such widespread construction of water storages along all 

drainage lines in the area, and the significant barrier that these pose to fish passage, the 

main focus for any environmental water provisions should be to maintain groundwater 

levels near to the ground surface, where water can be accessed more reliably by 

freshwater-dependent flora and fauna. If this is achieved, baseflow in Panatana Rivulet 

and Greens Creek, as well as smaller drainage lines discharging to Bass Strait to the 

north, is also likely to be maintained or restored to some degree so that ecological 

components which rely on surface water flow (i.e. native fish) can utilise the lower 

sections of the drainage system for their migratory needs. 
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Hydrology 

Surface water 

 

Introduction 

Under a National Water Initiative project, surface water hydrologic models have been 

developed to cover the majority of catchments in Tasmania where DPIW manages water 

allocations. These models use rainfall and evaporation data to estimate catchment yields 

and river discharge, and such models have recently been developed for the catchment of 

Panatana Rivulet (Hydro Tasmania, 2007a) and the Rubicon River catchment (Hydro 

Tasmania, 2007b). Where there is gauged streamflow data available that can be used for 

the purpose of model calibration, these models are able to reliably predict catchment 

yields in the absence of water use, and where reasonable water usage data is available, 

can also be used to assess the impact of water abstraction on catchment yield and river 

discharge.  

 

The following discussion of surface water provides some information on both the 

natural flow regime (as catchment yield) that would occur in the absence of water use, 

the subsequent change that is predicted to occur due to existing water use, and the 

presentation of streamflow data that has historically been collected within this area. The 

area covered in the discussion encompasses parts of the Rubicon River as well as the 

four main subcatchments of Panatana Rivulet; Wesley Vale (Pardoe and Andrews 

Creeks), Greens Creek, Squeaking Point south of Port Sorell, and Panatana Rivulet. 

This encompasses an area of approximately 190 km
2
, which is shaded blue in Figure 1. 

Hereafter, the area will be referred to as the ‘SWIS catchment’. 

 

The catchment overlies coastal and northern tertiary basin and sediments. Groundwater 

is present, and springs supply water to several of the creeks and rivulets in the area. 

Groundwater is widely used as an additional source of water for irrigation in the area. 

This topic is discussed in a later section. 

 

Annual average rainfall in the catchment ranges from 1,000 mm in the west at Latrobe 

to 800 mm at Port Sorell (Figure 6). Figure 7 presents estimated annual rainfall totals 

covering the period 1957 to 2005 for a location in the vicinity of Northdown. These data 

come from the SILO Data Drill database (QNR&M, 2005), which provides interpolated 

daily rainfall estimates based on the existing rainfall monitoring network around 

Australia. 
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Figure 6: Rainfall distribution across the SWIS catchment. The map has been generated using 

the interpolated data from the average annual rainfall isohyet for Tasmania. 
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Figure 7: Estimated annual rainfall for a location in the vicinity of Northdown, in the SWIS, 

from 1950 to 2005. Data taken from SILO data drill database (QNR&M, 2005). 
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Streamflow data 

There is one streamflow monitoring station that lies within the SWIS catchment, and 

another just east of the proposed irrigation area at the bottom of the Rubicon River 

(Table 3). The location of these two sites is shown in Figure 6 (depicted by triangles). 

The mean flow statistics for these stations are provided in Table 4, and clearly show that 

the measured discharge from Panatana Rivulet is about an order of magnitude lower 

than that in the Rubicon River. Both stations are located at the lower end of their 

respective catchments, and there is significant water abstraction above both these 

stations (see section on water allocation), where the land has been considerably 

developed for agricultural production. 

 

 
Table 3: Streamflow monitoring stations located within the proposed SWIS catchment. 

Station 

no. 

Name Catchment 

area (km
2
) 

Period of record 

17202 Panatana Rivulet at Squeaking Point Road 29.8 14/7/1982 – 16/8/1988 

17200 Rubicon River at Tidal Limit 259.0 22/6/1967 – current 

 

 
Table 4: Mean statistics for flow and catchment yield, based on the 
data available at each site. 

 Station no. 

Mean 17202 17200 

daily flow   (ML/day) 23 187 

monthly yield   (ML) 737 5,684 

winter yield   (ML) 8,018 62,100 

summer yield   (ML) 820 6,108 

annual yield   (ML) 8,839 68,290 

 

 

The data from the station on Panatana Rivulet is most pertinent to this study as it is 

likely to illustrate the hydrological patterns that are characteristic of the other streams 

and creeks within the SWIS catchment. Recognising the limitations that arise from 

using data from such a short period of monitoring (6 years), an examination of the 

monthly duration curves from this station shows that cease-to-flow events have 

normally occurred between the months of November and March, but are most severe 

during February, when there was no flow in the stream for more than half the month 

(Figure 8). The average duration of cease-to-flow events during the summer season, 

under the level of water use that existed during that time, was 67 days. The duration 

curve using data from the entire period is also provided for comparison. 
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Figure 8: Duration curves for the dry months (November to March) and for the whole record 
(black) derived from data from the streamflow monitoring station 17202 - Panatana Rvt (1982 

to 1988). Colour palette: January (Red); February (Blue); March (Green); November (Gold); 

December (Purple). 

 

 
Water Allocations 

Data on the current level of water use within the boundary of the proposed SWIS has 

been supplied from the WIMS database as of April 2008
1
. This database provides a list 

of all licensed water users in Tasmania, and indicates that there are currently 424 water 

allocations within the catchment (Figure 9). A large proportion of these are held by 

users who may have multiple water allocations. The total volume of licensed water 

allocated amounts to 9,490 ML and this is mainly captured in winter, held in storage 

and used to irrigate crops during the warmer months (Table 5). 

 

 
Table 5: An approximate break-down of 2008 water allocations within the catchment area 

comprising the proposed SWIS. 

Allocation ML  Purpose ML  Period of 

allocation 

ML 

Direct take 1,098  Irrigation 9,255  All year 529 

Storage 8,392  Stock & Domestic 223  Summer 936 

Total 9,490  Aesthetic 12  Winter 8,025 

 

                                                
1
 Water allocation data has been supplied by the Water Management Branch of DPIW as of April 2008. The 

reliability of this data cannot be guaranteed; as such, Water Assessment takes no responsibility for misleading or 
incorrect conclusions drawn through the use of this data. 
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Figure 9: Spatial distribution and relative size of licensed water allocations in the SWIS 

catchment using WIMS data, April 2008. Allocations are presented as either direct take or 

storage. 

 

 
Subcatchment yields 

Surface water yields from within the SWIS catchment were estimated using the 

Panatana and Rubicon surface water models that were developed for DPIW using NWI 

funds (Hydro Tasmania, 2007a, b). Sub-catchments from within these two models were 

utilised so as to best cover the area of the proposed SWIS. The total yield estimated for 

the area is the sum of yields from: 

- all Panatana model sub-catchments; 

- Rubicon model sub-catchments SC16a and b; SC28a; SC23a; SC29a; SC18a, b, 

and c; and 

- three extra subcatchments added to the Rubicon model so as to cover the north 

coast and Port Sorrell areas - SC30, 31, and 32 (see Figure 10). 

 

The yield figures that are provided (Tables 6 and 7) accounts for water that has been 

allocated as of April 2008, as well as the restriction protocols that are applied within the 

Rubicon catchment during periods of low flow. Seven hundred and ninety-five 

megalitres of water allocated within the boundary of the proposed SWIS fall in the 

Mersey catchment, west of the area covered by the above models. Yield estimates were 

not modelled for these areas due to the probability that these entitlements are taken from 

the Mersey system, and not the catchments of interest (Panatana and Rubicon). In 



19 

assessing the impact of water use on yields, the 795 ML of allocated water that falls 

outside the SWIS catchment were therefore disregarded. 

 

 

 

Figure 10: Sub-catchments shaded by grey are those used to assess the surface water yields for 

the area of the proposed SWIS. All of the sub-catchments within the Panatana model were used, 

plus eight original Rubicon model sub-catchments along with three additional sub-catchments 

(in grey – SC30, 31, 32). 

 

The surface water models that have been created for DPIW use water allocation data 

that differs slightly from the data presented above (Table 5). The models utilise 

allocation data that is based both on records that were supplied by DPIW in mid-2007, 

plus estimates of unlicensed water extractions. While the data is similar, the estimations 

that were made of unlicensed water extractions increase the total water entitlement of 

the region slightly. There has been no change in the volume of water allocated in either 

the Panatana or Rubicon catchments for several years. 
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Table 6: Estimated average monthly, seasonal and annual yields (in megalitres) for 
the SWIS catchment based on modelled streamflow data spanning 1957-2005. 

  Panatana Rubicon Total Yield (ML) 

Jan 123 187 310 

Feb 111 182 293 

Mar 112 181 293 

Apr 273 381 655 

May 701 893 1,593 

Jun 1,571 1,888 3,459 

Jul 3,478 3,384 6,863 

Aug 4,214 3,518 7,733 

Sep 3,080 2,077 5,157 

Oct 1,796 1,288 3,084 

Nov 680 503 1,182 

Dec 256 234 489 

Winter 14,840 13,048 27,889 

Summer 1,555 1,669 3,223 

Annual 16,395 14,717 31,112 

    Annual allocation 4,972* 4,889** 9,861 

* Water allocation data from WIMS 2007 – includes estimates of unlicensed dams and extractions 

** Water allocation data from WIMS 2007 for sub-catchments 16a and b; SC28a; SC23a; SC29a; SC18a, 

b, and c (including estimates of unlicensed dams and extractions) – plus WIMS 2008 data for the 

additional sub-catchments SC30, 31, and 32. 

 
Table 7: Distribution of average annual ‘natural’ yield, water allocation and total available yield 
(ML) within the SWIS. Summer – November to April; Winter – May to October. 

  Natural Yield Allocation ** Available yield 

Catchment Summer Winter Annual Summer Winter Annual Summer Winter Annual 

Panatana 1,555 14,840 16,395 1,258 3,714 4,972 297 11,126 11,423 

Rubicon* 1,669 13,048 14,717 1,623 3,266 4,889 46 9,782 9,828 

Total 3,223 27,889 31,112 2,881 6,980 9,861 342 20,908 21,251 

* Rubicon subcatchments 16a and b; SC28a; SC23a; SC29a; SC18a, b, and c; and the added SC30, 31, 

and 32. 

** As used in Panatana and Rubicon models (Hydro, 2007) – includes estimates of unlicensed dams and 

extractions 

 

The ‘natural’ average annual yield for the SWIS catchment (i.e. in the absence of water 

use) is approximately 31,000 ML, with an average daily ‘natural’ yield of 85 ML/day. 

In total, the 9,860 ML of surface water that is being used annually within the SWIS 

catchment amounts to more than 31% of the average annual surface water yield from 

this area. When this is broken down into seasonal periods, it is clear that the 

hydrological impact of water use is much greater during summer, when almost 90% of 

the estimated average summer yield being taken by water allocations. 

 

These figures clearly indicate that the catchment is under significant water stress. Given 

that for 6 of the 10 years prior to 2005 rainfall has been below average (Figure 7), and 

that for the last 2 years annual rainfall in the area (as recorded at Devonport airport) has 

been 23% (2007) and 48% (2006) below average (BoM, 2008), surface water yield in 

the catchment is unlikely to have been sufficient to meet allocations and the needs of 

water users. 
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Duration analysis 

A duration analysis of yield has been conducted for the SWIS catchment with the 

intention of showing the degree to which catchment yields are affected by current water 

use. The duration curves are derived from catchment yield using the units of megalitres 

per month and cover the period 1957 to 2005. The high yield end of the curve represents 

less frequent periods when yield is high due to high rainfall, while the low yield end 

represents times when conditions are drier. 

The curve for the entire record (Figure 11) indicates that there is a significant difference 

between catchment yield under the ‘current’ level of water allocation compared to the 

predicted ‘natural’ condition (i.e. no water use), particularly during times when the 

catchment is yielding less than 1,000 ML/month. Water use has its biggest impact when 

catchment yields are between 200 and 20 ML/month. At the bottom end of the curve, 

current water use has increased the occurrence of ‘zero yield’ events from an estimated 

1% under ‘natural’ conditions to about 5%. 
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Figure 11: Duration curve of modelled surface water yield from the area covering the proposed 

SWIS. Period of record used for the analysis covers 1957 – 2005 and the data used was the 

estimated yield (ML) per month. 

 

Further information on the hydrological impact of water use on catchment yields can be 

gained by examining the seasonal duration curves, and a comparison of the difference 

between summer and winter seasons is illustrated in Figure 12. Although the y-axis for 

the winter plot is larger, the comparison confirms the data discussed earlier; that 

summer extraction is having a greater impact on hydrology, and this occurs over a 

greater range of summer flow conditions. Most notably, ‘zero-yield’ events occur more 

often during the summer season as a result of summer water use. This concurs with the 

flow duration curves derived from the monitoring data collected from Panatana Rivulet 

presented earlier. 
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Figure 12: Winter and summer duration curves of modelled surface water yield from the area 

covering the proposed SWIS. Period of record used for the analysis covers 1957 – 2005 and the 

data used was the estimated yield (ML) per month. 

 

Together, the plots in Figures 11 and 12 show that because of the capture and diversion 

of water for irrigation use, the region rarely experiences flows close to a ‘natural’ level, 

particularly during periods of moderate and low discharge. As a result, it is clear that the 

baseflow component of water regime throughout the region is under hydrological stress. 

This is reinforced by the data in Table 7 which shows that around 90% of ‘natural’ 

summer yield from the SWIS catchment has been allocated for agricultural use. 
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Groundwater 

The only study that is available on the groundwater system of the SWIS area was 

published in the early 1990’s by Cromer (1993). This study was undertaken because of 

the perceived increased use and reliance on groundwater resources for agricultural 

production in the region between 1960 and 1975.  

 

The report contains estimates of groundwater use, in years of low rainfall, of around 

2,500 – 3,000 ML. Because of concerns raised by drillers and property owners that this 

level of groundwater use may be depleting the resource, a network of monitoring bores 

was installed throughout the area in 1984 to provide data on natural aquifer conditions 

and water level changes at a regional level. The data presented by Cromer (1993) from 

monitoring between 1984 and 1989 clearly shows that there is seasonal drawdown 

across all bores with a distinct ‘rebound’ in water levels during winter each year.  

Although water levels at the northern end of the area may be drawn down progressively 

over a series of dry years, it appears that once conditions return to normal (i.e. there is 

normal winter rainfall) groundwater will be replenished fairly rapidly. 

 

In the area of the proposed irrigation scheme, 455 bore holes are currently registered in 

the DPIW groundwater database (Miladin Latinovic pers comm.). Although 320 of 

these are still registered on the database as being in operation, it is likely that a 

proportion of these are no longer used for groundwater extraction. Nevertheless, 

considering the size of the area, there are still likely to be a considerable number of 

bores that are being used for water supply, and it is well known that many farmers still 

rely heavily on the groundwater resource for their irrigations supply (Mike Hales pers. 

comm.). 

 

In a more recent overview of the groundwater monitoring network, (Ezzy, 2004) 

provides plots of the data from the 12 bores in the Sassafras – Wesley Vale area 

reported on in Cromer (1993), along with subsequent spot readings of water level taken 

less frequently since.  The readings taken after 1990 suggest that while there have been 

temporary declines in water levels in all bores (some by as large as 6-7m) they appear to 

rebound within a year or two, confirming the statements in Cromer (1993). The 

exception to this is bore #11 which, since 1989, has dropped to what appears to be a 

consistent 6m below its pre-1990 level. Overall, the data from this network does not 

suggest that there is a widespread, substantial and sustained decline in groundwater 

between 1990 and 2002. However, recent enquiries by the Regional Water Management 

Officer for the area (Mike Hales) has obtained some verbal confirmation that during the 

last few years, with consistently below average rainfall, farmers in the region are 

experiencing a decline in water yield of between 1/3 and 1/2 from irrigation bores. This 

suggests that there has been a lack of sufficient winter rainfall in recent years to fully 

recharge groundwater levels. 

 

Some estimates have also been made more recently regarding the current level of 

groundwater abstraction in the Sassafras – Wesley Vale area. Based on the premise that 

water is only being utilised from the 280 bores where bore yield is known to be more 

than 5 L/s (DPIW groundwater database), and the assumption that water is being 

pumped from these for 12 hours a day over the 6 months of the growing season, then it 

is estimated that about 5,000 ML of water may currently be abstracted from the 

groundwater system annually for irrigation. This is about 2,000 ML more than 

estimated by Cromer (1993).  During longer, drier seasons, this may increase to as much 
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as 8,000 ML. This can be compared to the 9,500 ML that has been allocated ostensibly 

from the surface water of the Sassafras – Wesley Vale area under existing water 

management and allocation practices. 

 

Summary of hydrology  

Surface water allocation within the SWIS catchment is about 9,500 ML, with an 

estimated additional 370 ML being taken in the form of unlicensed dams and 

extractions. This compares with an average estimated annual surface water yield for the 

area of about 31,100 ML. Most of this yield occurs in winter (May to October), when 

about 25% of runoff is captured and stored in catchment dams. Yield from the 

catchment is much lower in summer (about 3,200 ML), and about 90% of this has been 

allocated for agricultural purposes. 

 

An analysis of the streamflow monitoring data that is available from Panatana Rivulet 

(1982-1988) shows that cease-to-flow events in that stream occur between the months 

of November and March and last on average for 67 days. Duration curves comparing 

‘current’ catchment yield with ‘natural’ (i.e. no water use) supports the conclusion that 

existing water use is causing hydrological stress to the summer flow regime by 

increasing the severity and duration of these events during the summer season. This 

may be further exacerbated by the decline in rainfall that has occurred throughout much 

of Tasmania during the last couple of years and the increased reliance on groundwater 

for irrigation. 

 

Water level data from 12 shallow monitoring bores in the area shows that water levels 

in many parts are near to or generally within 1-2 m of the surface of the ground. It also 

shows that groundwater levels change on a seasonal basis, with substantial depletion 

occurring over the summer and autumn months. This is most likely to be caused by a 

combination of groundwater extraction for irrigation (which has been estimated to be 

between 5,000 and 8,000 ML annually) and discharge to the surface drainage system. 

Although it cannot be stated with certainty, this level of groundwater extraction may 

accentuate the severity of cease-to-flow events that appear to have arisen as a result of 

water use in the catchment. It is also worth noting that because of the proliferation of 

dams in the catchment, much of the water entering the surface drainage system from the 

groundwater system will also be captured in storages and used for irrigation. 

 

Although most of the historical data from monitoring bores show an annual or biennial 

rebound in water levels, indicating substantial recharge of the near-surface aquifer, in 

some cases there may be evidence of a decline in the longer term, although this is not 

conclusive. The reasons for any apparent decline in water level are likely to be; changes 

to land use, an increase in the intensity of cropping practices on land historically already 

used for agriculture, or a relatively recent decline in rainfall that may be linked to 

climate change. In recent years, with declining surface water yields, groundwater yields 

appear to be in decline which suggests recent unsustainable use of the resource. 
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Comments on the provision of environmental water 

It has not been the aim of this study to precisely define the amount of water that should 

be ‘preserved’ in a water management planning context for environmental benefits.  

Given the nature and scale of agricultural activities in the catchment, and the poor 

condition and fragmented nature of the freshwater-dependent ecosystems that remain, 

the aim of this assessment is simply to determine whether the importation of  

4 GL of water, as proposed under the SWIS development, has the potential to 

significantly improve the water balance of the area. If this is the case, then the aim of 

the assessment is to identify what components of the ecosystem may benefit. 

 

The ecosystem assessment component of this study indicates that the main freshwater-

dependent values that exist in the catchment relate to migratory fish that used the lower 

reaches of creeks and streams which discharge into Port Sorell, and flora and fauna that 

rely on access to groundwater (i.e. wetland plant communities, paperbark and shrubby 

E. ovata forest remnants and burrowing crayfish). The assessment of surface water 

hydrology illustrated that the greatest impact on hydrology occurs during the summer, 

when 90% of the available water is allocated for agriculture. This has significantly 

increased the frequency and duration of cease-to-flow events, as has been illustrated by 

streamflow monitoring data from station 17202 on Panatana Rivulet. During the winter 

period, water allocations amount to about 25% of catchment yield, and therefore have a 

much smaller impact on the low flow and high flow components of the flow regime, 

although in recent years this impact may have been greater due to below average 

rainfall.  The groundwater data suggests that average winter rainfall (along with the 

reduced groundwater abstraction that occurs in winter) can rapidly replenish 

groundwater in most areas. 

 

The greatest unknowns in the water balance equation for the catchment are; the size of 

the groundwater resource, the impact of water abstraction on groundwater during 

prolonged periods of drier-than-average conditions, and the consequent impact that 

abstraction has on near-surface, local groundwater levels and baseflows in streams. 

Given the nature of the soils in the area and the information we have on the geology 

(Cromer, 1993), it is highly likely that surface water and groundwater throughout the 

region is highly connected. 

 

At the present time, DPIW is employing consultants to develop a groundwater model 

for the area to provide a better indication of the volume of the resource and assist with 

the management of groundwater use. Although this is not due for completion until later 

in 2008, some preliminary estimates have been made by (Cromer, 1993) of both the size 

of the Thirlstane aquifer and recharge to it. He estimated that there was about  

50,000 ML of recharge to the groundwater system beneath the region each year. This 

figure represents an approximation of the ‘sustainable’ limit for water extraction from 

this resource under average climatic conditions. 

 

Using the estimate of annual recharge to the groundwater along with the estimate for 

evapo-transpiration also provided in (Cromer, 1993), plus an estimate of the annual 

input of water through rainfall (~900 mm across the 190 km
2
 area of the SWIS 

catchment) and the annual surface water yield provided by the DPIW hydrological 

models for the catchment, we can draw up an indicative water account for the catchment 

(Figure 13). 
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Figure 13: Gross water balance for the Sassafras – Wesley Vale catchment, using average 

annual rainfall estimates from SILO data drill database (QNR&M, 2005), estimated 

groundwater recharge volume and evapo-transpiration from Cromer (1993) and annual average 
estimated yield from surface water models for the catchment developed for DPIW (Hydro 

Tasmania, 2007a, b). Water use has been estimated using data from the DPIW water allocation 

database (WIMS, April 2008) and a gross estimate of water extraction from groundwater (see 

report text). 

 

This water account gives us an indication of the volumes of water entering and leaving 

the catchment under average conditions. The only significant unknown in the diagram is 

the annual amount of water discharging from the groundwater system. While some of 

this is obviously incorporated within the surface runoff figure, a proportion will also be 

discharging from the system directly into the saltwater environment. 

 

The main purpose of presenting this diagram is to assess the relative contribution that 

the addition of 4,000 ML (4 GL) of water from the Mersey River, as proposed through 

the SWIS development, makes to the catchment water account. If it is assumed that the 

imported water is added to the combined volume for groundwater recharge and surface 

water runoff, then it increases this ‘available resource’ by only about 5%. In a dry year, 

when runoff and recharge is less, then the relative increase in available resource is likely 

to be closer to 10%. From these figures, it can be concluded that the addition of  

4,000 ML of water from the Mersey River will result in almost no detectible change in 

the overall water balance of the catchment, and therefore no clear environmental 

benefit. If however, the 4,000 ML of imported water is added to only the summer 

component of the water balance equation (November to April), when yield from the 

SWIS catchment is lowest (~3,500 ML) and water use (from surface and groundwater) 

is highest, then the potential for environmental benefits is more likely. This would be 

particularly notable if the imported water was used to reduce groundwater abstraction 

by an equivalent volume. 

 

It must also be pointed out that the SWIS proposal also mentions as one of the benefits 

of the project, “…making available 10,650 Ha of underutilised cropping land…” This 
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statement suggests that some portion of this imported water may be used to expand 

irrigation within the SWIS area to increase agricultural production.  If this occurs, and a 

substantial volume of this water is not used to reduce groundwater abstraction, then 

there is likely to be no environmental benefit in terms of reducing the current 

hydrological stress on the system. 

 

If the importation of 4 GL of water from the Mersey River reduces groundwater 

abstraction by a similar volume, then it may potentially have some beneficial impact on 

groundwater levels. A smaller annual drop in groundwater levels should have the flow-

on benefit to baseflow in streams draining the area, with a reduction in the duration of 

cease-to-flow events, which at present last on average about 65 days in lower Panatana 

Rivulet during the summer-autumn period. The potential benefit of the additional water 

is, however, reduced if, as stated in the irrigation development proposal, the area under 

irrigation is expanded further. If this occurs, then it is highly unlikely that the reliance 

on groundwater will be able to be brought down, as the irrigation of an additional 

10,000 Ha will require at least another 6,500 ML of water (based on information 

provided in the SWIS development proposal document). 

 

There are also some potential environmental risks that may increase as a result of the 

use of this imported water for irrigated agriculture, and it is worth mentioning some of 

these here. They relate mainly to drainage and the potential for additional water quality 

deterioration (i.e. salinity and nutrient enrichment). If the assumption is made that 

irrigation practices do not become any more efficient than occurs at present, and that the 

water is applied to land that is already irrigated, then one might expect that with 

increased irrigation there is an increase in subsurface drainage. While this may slightly 

improve water levels (flow) in surface drainage lines, increased levels of irrigation also 

result in concomitant increases in fertiliser application, and depending on the nature of 

soil properties and lateral flow dynamics, has the potential to cause significant water 

quality deterioration.  It is therefore a good reason to promote water efficiency 

alongside water development so that irrigated water does not quickly flow through to 

drains, creeks and streams. 

 

It is opinion of this author that although the hydrology of the SWIS catchment is highly 

modified by the current level of water use, and this undoubtedly causes stress to 

freshwater-dependent biota, the most significant threat to the environmental values that 

manage to persist in the area relate to land use and management practices. Sediment and 

nutrient movement into waterways, drainage improvement activities, the removal or 

riparian vegetation and the influx of exotic flora and fauna are all issues that threaten 

the long term existence of the remaining ecosystem values. These are issues that should 

be dealt with as a priority and which cannot by ameliorated by the provision of 

additional ‘environmental water’. 

 

Given the existing level of water use in the catchment, the small volume of water that 

the proposal is seeking to import to the system relative to the overall water account, and 

the poor condition of the aquatic ecosystem, no specific recommendation as to the 

provision of environmental water is considered to be appropriate. If management 

measures can be introduced that can reduce the severity of cease-to-flow events in the 

catchment (through a reduction in seasonal groundwater depletion from groundwater 

extraction), then this may benefit those ecosystem components that rely on access to 

near-surface groundwater during dry periods. 
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Summary 

The hydrology of the SWIS catchment has been greatly affected by the current level of 

agricultural water use and development. While water allocations account for about 90% 

of summer, and 25% of winter surface water yields for the catchment, during the last 

few years below average rainfall has worsened this situation. Furthermore, groundwater 

use within this area has traditionally been substantial and although historical data 

suggests that winter rainfalls have generally replenished local groundwater resources in 

the past, more recently there is some evidence that yields from groundwater bores have 

declined. This suggests that both groundwater and surface water use may no longer be 

sustainable at the present level and under the existing climatic condition. This is of 

particular concern if, under future projections for climate change, annual rainfall 

continues to decline. 

 

Under a proposal to develop an irrigation scheme for the area that incorporates an inter-

basin water transfer from the Mersey River, an additional 4 GL of water will be piped 

into the area for agricultural irrigation. Although it is not clear from the project proposal 

whether this will replace at least some of the estimated 5,000-8,000 ML of groundwater 

that is currently being abstracted, or whether it will be used to expand irrigated crop 

production, an examination of the water account for the area suggests that the 

importation of this water during the irrigation season could appreciably change the 

overall water balance. This will be very dependent on when this volume of water is 

imported and how much is used to replace current groundwater abstraction.  

 

In the event that there is a beneficial change in surface water hydrology, other pressures 

and threats to the environmental values that have been identified (i.e. migratory fish, 

remnant paperbark and shrubby Eucalyptus ovata forest communities, wetland 

communities and burrowing crayfish) are likely to mask or nullify any potential 

improvements that might occur. These relate to the multitude of instream and catchment 

dams and poor land use and management. Without action to reduce these threats, 

developing detailed water provisions for the freshwater environment are viewed as 

unnecessary. 

 

It is considered that if management measures can be introduced which reduce the 

severity of cease-to-flow events in the catchment (through a reduction in seasonal 

groundwater depletion), then there may be some benefit those ecosystem components 

that rely on access to near-surface groundwater during dry periods. It is therefore highly 

recommended that the focus of any future water management activities should be on 

moderating the seasonal and inter-annual drawdown on the groundwater system. 
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