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Glossary and abbreviations 

Active channel full flow: discharges which fill the area of the river channel that contains 

alluvial substrata that are devoid of soil and terrestrial vegetation. 

Benthic habitat: Area on the bottom of a river or lake. 

CTT: Cease-to-take flow threshold; typically used to describe minimum environmental flows. 

DPIPWE: Department of Primary Industries, Parks, Water and Environment. 

Intermittent: Rivers that experience cease-to-flow periods (typically during dry climatic 

conditions) as a component of their flow regime. 

Macroinvertebrate: Invertebrate (without a backbone) animals which can be seen with the 

naked eye. In lakes and rivers, common macroinvertebrates are insects, crustaceans, 

worms and snails. 

Perennial: River that always maintain flowing water in their river channel, even during dry 

climatic conditions. 

Substrate: The surface on the bottom of a river or lake. 

WMP: Water Management Plan; a statutory plan under which water resources associated 

with freshwater ecosystems in Tasmania are managed by DPIPWE in accordance with the 

Water Management Act 1999. 
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Executive summary 

The Boobyalla and Tomahawk rivers have variable flow regimes which include weak 

seasonality in flows, low-moderate groundwater contributions to baseflows and flashy high 

flow events. Streamflows in rivers in north-east Tasmania during May-November of 2013 

were about average, while during this period in 2014 flows were quite low in comparison to 

historical patterns. These flow conditions in rivers in north-east Tasmania resulted in 

consumptive users in Boobyalla and Tomahawk rivers having restricted access to winter 

water, especially during 2014. While natural seasonal flow patterns are no doubt important to 

the ecosystems of the Boobyalla and Tomahawk rivers, the characteristics of their main river 

channels (incised, relatively low gradient, with sand-gravel substrate and abundant woody 

debris) are not highly susceptible to ecological stress associated with low flows and both 

rivers appear to be in good condition. 

Based on this assessment, the monthly CTTs in the Boobyalla and Tomahawk WMPs are 

higher that what is required to conserve their riverine ecosystems, and hence revised CTTs 

are provided for both WMPs. While these recommended CTTs will provide surety 5 and 6 

license holders greater levels of access to winter water, they will not eliminate the 

occurrence of periods when access to water in the Boobyalla and Tomahawk rivers will be 

restricted. Furthermore, if this improved access to water during winter and summer is to be 

maintained into the future, no additional water should be allocated during either the winter or 

summer periods over and above the water available for allocation that is stipulated in the 

WMPs for these rivers. 
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1. Background information and assessment work 

Irrigators in catchments of the Boobyalla River and Tomahawk River have recently raised 

concerns about having had limited access to water in these rivers during May-November 

periods (i.e. ‘winter’ water) since the Water Management Plans (WMPs) for these 

catchments (DPIPWE, 2012a, b) were adopted in April 2012. One of the key issues raised 

by irrigators is that the monthly cease-to-take (CTT) flow thresholds stipulated in these plans 

are too high and make access to winter water unreliable. Consequently, they believe that the 

implementation of both WMPs has had a negative economic impact on their farming 

activities, and that this may continue to occur in the future. 

Davies and Warfe (2002) conducted environmental flows assessments for the Boobyalla and 

Tomahawk rivers in relation to a proposal for an irrigation scheme in these catchments which 

has since not been developed. These assessments were based on hydraulic modelling of 

habitat-discharge relationships (using the RHYHAB simulation package) and hydrological 

analyses. Davies and Warfe (2002) proposed environmental flows for the locations of the 

proposed dams in the upper Boobyalla and Tomahawk rivers. Because CTTs need to be 

measured at streamflow gauging stations, it is ideal to have environmental flow study sites in 

close proximity to gauging stations so that environmental flow recommendations are relevant 

to the flow regime of rivers at gauging stations. The streamflow gauging station in the 

Boobyalla River is in the mid-reaches of the river, whereas the gauging station in the 

Tomahawk River is in the lower reaches of the river, immediately upstream of its tidal limit. 

Because of this, the CTTs of Davies and Warfe (2002) for the Boobyalla River are relevant 

to the streamflow gauging station of that river, whereas their CTTs for the Tomahawk are not 

relevant to the gauging station of the Tomahawk River. 

For these reasons, the environmental flow recommendations for monthly CTTs for the 

Boobyalla River of Davies and Warfe (2002) (minimum environmental risk, based on median 

reference flows; Table 7.9 in their report) are used in the Boobyalla WMP. However, the 

monthly CTTs in the Tomahawk WMP are not based on the assessment of Davies and 

Warfe (2002). Instead the CTTs in that WMP are based on hydrological analyses which were 

undertaken by DPIPWE, with monthly 20th and 30th percentile yields for the storage (May-

November) and direct take (December-April) periods being used to derive the CTT 

thresholds. 

In response to the concerns raised by irrigators in the Boobyalla and Tomahawk catchments, 

DPIPWE has undertaken an eco-hydrological assessment of the Boobyalla and Tomahawk 

rivers by reviewing the environmental flows assessment for these rivers by Davies and 

Warfe (2002), analysing hydrological data, and undertaking field trips to both catchments to 
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assess habitats in rivers and the condition of these rivers. Specifically, technical aspects of 

this work included: 

1. Characterising the flow regimes of the Boobyalla and Tomahawk rivers, with 

comparisons to other rivers in eastern Tasmania which have perennial and 

intermittent flow regimes. 

2. Using low spells analyses to examine historical and recent frequencies and durations 

of flow events less than the CTTs in the WMPs in both rivers. 

3. Assessing the characteristics of river channels and instream habitats in these rivers 

under flows approximating winter baseflows. 

4. Sampling macroinvertebrates (using AusRivAS protocols) and fish (using backpack 

electrofishing) in both rivers to examine river condition. 

Based on this work, revised monthly CTTs are recommended for both rivers. This report 

details the findings of this work and the recommendations regarding monthly CTTs for the 

Boobyalla and Tomahawk rivers. 

2. Hydrological characteristics 

Rivers in eastern Tasmania have flow regimes that are either perennial (continually flowing) 

or intermittent (experience periods of cease to flow), and differences between these flow 

regime types drive the ecological character of rivers in the region (DPIPWE, 2010; Warfe et 

al., 2014). The characteristics of flow regimes of the Boobyalla and Tomahawk rivers were 

examined along with two perennial rivers (Great Forester River and Ringarooma River) and 

two strongly intermittent rivers (Little Swanport River and upper Macquarie River), using data 

from study reaches that were included in DPIPWE’s recent Tasmanian Environmental Flows 

Project (DPIPWE, 2010; Warfe et al., 2014) to provide context to the results (Table 1). 

Warfe et al., (2014), perennial rivers in eastern Tasmania are characterised by groundwater 

inputs maintaining baseflow during the summer, predictably higher flow during winter and 

frequent spates during winter-spring. In contrast, intermittent rivers in the region have 

periods with no flow, an overall lower discharge and seasonally unpredictable, brief but 

intense spates and floods. These characteristics can be inferred from the statistics 

presented in Table 1, with, for example, relatively high baseflow indices, low daily CV and 

high Colwell’s predictability values for the perennial rivers (Great Forester and Ringarooma) 

in comparison to the strongly intermittent Little Swanport and upper Macquarie rivers. Using 

these flow descriptors, the Boobyalla and Tomahawk rivers can be classed as weakly 

intermittent with cease-to-flow events occur in both rivers; however, they have baseflow 

indices, and daily CV and Colwell’s predictability values which are in between the perennial 
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and strongly intermittent rivers (Table 1). This variability in the flow regimes of the Boobyalla 

and Tomahawk rivers – which appears to include weak seasonality in flows, low-moderate 

groundwater contributions to baseflows and flashy high flow events – needs to be carefully 

considered when managing flows and consumptive water use in these catchments. 

 

Table 1.  Summary of long-term flow characteristics of the Boobyalla and Tomahawk rivers, and 
selected intermittent and perennial rivers in eastern Tasmania, calculated from modelled mean daily 
natural flow data from 1970 to 2008. BFI = baseflow index, CV = coefficient of variation and 
CTF = cease-to-flow. Mean and maximum durations of CFT events are provided and a threshold of 
<1 ML/d was used to define CTF events. 

River Flow type Mean 
(ML/d) 

Median 
(ML/d) 

Skewness BFI Daily CV 
(%) 

Colwell's 
predictability 

Mean 
CTF (d) 

Max 
CTF (d) 

Great Forester Perennial 365 230 4.0 0.51 113.7 0.54 0.0 0 

Ringarooma Perennial 1172 707 4.0 0.46 121.7 0.73 0.0 0 

Boobyalla Intermittent 58 16 8.3 0.32 223.2 0.31 14.1 60 

Tomahawk Intermittent 58 16 7.1 0.29 238.2 0.32 23.0 68 

Little Swanport Intermittent 192 20 14.5 0.15 508.7 0.10 12.7 302 

Macquarie Intermittent 98 9 20.1 0.18 509.3 0.13 16.0 210 

 

3. Recent hydrological conditions and restricted water 
extraction 

Streamflow in the Boobyalla and Tomahawk rivers appears to have been relatively low 

throughout 2014, with moderate and high flows in both rivers being more common in 2013 

(Figure 1). Complete long-term gauged flow records which include flow data for recent dry 

years (i.e. 1990-2012) are not available for the Boobyalla and Tomahawk rivers. The existing 

gauging stations in the Boobyalla and Tomahawk rivers were previously operated between 

February 1981 and January 1989, and April 1968 and September 1990, respectively and 

both stations re-commenced operating in December 2012. Therefore, the long-term flow 

record for the gauging station on the nearby Ransom River in north-east Tasmania (an 

unregulated river with minimal water extraction) was used to examine temporal trends in 

winter streamflows in the region. This was done to provide temporal (and climatic) context to 

the flow conditions in the Boobyalla and Tomahawk rivers in 2013 and 2014. 
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Figure 1.  Gauged mean daily flow in the Boobyalla River and Tomahawk River between December 
2012 and April 2015. The minimum and maximum monthly cease-to-take (CTT) thresholds for winter 
(May-November periods) in the Water Management Plans for each catchment are shown and the 
months relating to the CTTs are indicated. 
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The results of this analysis indicate that the streamflows in rivers in the region during May-

November of 2013 were about average, while during this period in 2014 flows were quite low 

in comparison to historical patterns, with a very low total yield being evident in the Ransom 

River (Appendix 1). Analysis of the long-term rainfall record from the Bureau of Meteorology 

station at Scottsdale (1971-2015) supports this finding, as the total winter (May to 

November) rainfall for 2014 was below the 5th percentile. Therefore, the season of winter 

2014 was a period of extreme dry conditions in the region. 

The results of low spells analyses show that in the Boobyalla River access to winter water 

was more restricted in 2014 (total restriction duration = 159 days; total accessible 

duration = 54 days) compared to 2013 (total restriction duration = 65 days; total accessible 

duration = 148 days) based on monthly CTTs in the WMP for this catchment (Table 2). 

Overall the results of low spells analyses for the Tomahawk River show similar inter-annual 

patterns to the Boobyalla River in terms of the proportions of the May-November periods 

when water was accessible. In the Tomahawk River, access to winter water was more 

restricted in 2014 (total restriction duration = 179 days; total accessible duration = 34 days) 

compared to 2013 (total restriction duration = 97 days; total accessible duration = 116 days) 

according to the CTTs in the Tomahawk WMP (Table 3). Therefore, the low flow conditions 

in the Boobyalla and Tomahawk rivers during May-November 2014 theoretically restricted 

surety 5 and 6 license holders 75 and 84% of the time, respectively. 
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Table 2.  Summary of low spells in the Boobyalla River below cease-to-take (CTT) thresholds which 
are stipulated in the Boobyalla Water Management Plan (WMP) during May-November periods in 
2013 and 2014. Analyses were undertaken using gauged flow data. 

Year Month WMP CTTs Frequency Total duration (d) 

2013 May 16 1 12 
 

Jun 45 1 30 
 

Jul 93 4 19 
 

Aug 99 1 3 
 

Sep 88 0 0 
 

Oct 67 1 1 
 

Nov 29 0 0 
   

Total restricted (d) 65 
   

Total accessible (d) 148 

2014 May 16 1 3 
 

Jun 45 2 22 
 

Jul 93 2 26 
 

Aug 99 1 20 
 

Sep 88 2 28 
 

Oct 67 2 30 
 

Nov 29 1 30 
   

Total restricted (d) 159 
   

Total accessible (d) 54 

 

Table 3.  Summary of low spells in the Tomahawk River below cease-to-take (CTT) thresholds which 
are stipulated in the Tomahawk Water Management Plan (WMP) during May-November periods in 
2013 and 2014. Analyses were undertaken using gauged flow data. 

Year Month WMP CTTs Frequency Total duration (d) 

2013 May 8 2 26 
 

Jun 21 1 30 
 

Jul 64 4 22 
 

Aug 56 1 3 
 

Sep 33 0 0 
 

Oct 16 1 1 
 

Nov 11 4 15 
   

Total restricted (d) 97 
   

Total accessible (d) 116 

2014 May 8 1 19 
 

Jun 21 2 27 
 

Jul 64 2 26 
 

Aug 56 1 23 
 

Sep 33 3 26 
 

Oct 16 3 28 
 

Nov 11 1 30 
   

Total restricted (d) 179 
   

Total accessible (d) 34 
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4. Characteristics of river channels and instream habitats 

DPIPWE aquatic ecologists assessed the characteristics of river channels and instream 

habitats in the Boobyalla and Tomahawk rivers under flows approximating winter baseflows 

in both rivers during winter 2015. At this time, flow at gauging stations in the Boobyalla and 

Tomahawk rivers was approximately 50 and 14 ML/d, respectively. In the Boobyalla River, 

this flow inundated most of the river bed (i.e. an ‘active channel full’ flow) (Figure 2) and 

approximated an adequate winter (May-November) baseflow level for instream flora and 

fauna. Therefore, flows >c. 50 ML/d in the middle to lower reaches of the Boobyalla are 

considered to be elevated seasonal baseflows, freshes and floods. Similarly, in the 

Tomahawk River 14 ML/d appeared to represent a moderate level of winter (May-November) 

baseflow in the lower reaches (i.e. at the gauging station), wetting most of the active channel 

of the river at this site (Figure 3). It should be noted that flow variation, including high events 

which exceed baseflow levels (i.e. freshes and floods), is important to the ecosystems of the 

Boobyalla and Tomahawk rivers. Therefore, management of the flow regimes of these rivers 

needs to account for the protection of flows which exceed baseflows. 

The profile of the main river channels throughout the middle and lower reaches of the 

Boobyalla and Tomahawk rivers is often incised (i.e. steep-sided, especially in the middle 

reaches) and the gradient of the riverbed is relatively low, with sand and gravel dominating 

the substrate of the river. In places the main channels are also linked to secondary channels, 

backwaters and floodplain wetlands. Because of these features, coupled with the reasonably 

intact riparian vegetation along most of the river banks, the dominant meso-habitats in these 

rivers are runs and pools (i.e. there is limited riffle habitat), there is an abundance of 

instream woody debris, and aquatic macrophytes are common in secondary channels and 

associated wetland habitats. (See Davies and Warfe (2002) for more detailed descriptions of 

the river channels and instream habitats in these rivers.) These types of habitats are 

generally considered less susceptible to ecological stress associated with low flows, 

particularly as a smaller proportion of instream habitat is dewatered under low flows 

compared to when these conditions occur in high-gradient, riffle-dominated rivers (e.g. upper 

Ringarooma River). 
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Figure 2.  Boobyalla River upstream of Bell Creek (approximately 1 km downstream of the streamflow 
gauging station) with a discharge of 50 ML/d, winter 2015. 

 

 

Figure 3.  Tomahawk River at the streamflow gauging station with a discharge of 14 ML/d, winter 
2015. 
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5. River condition 

The results of macroinvertebrate and fish sampling in the Boobyalla and Tomahawk rivers 

during winter-spring 2015 indicate that these rivers are in good condition, with healthy and 

diverse macroinvertebrate and fish communities being present in both rivers. 

The results of AusRivAS sampling during spring 2015 at two sites in Boobyalla River (one in 

middle reaches and one in lower reaches) suggest that the macroinvertebrate communities 

at the sampled sites included most of the taxa which are modelled to be present (O/E taxa 

scores were 0.98 for both sites). Both sites had impairment ratings of ‘band A’ which indicate 

that the structure of the macroinvertebrate communities is equivalent to reference conditions. 

AusRivAS sampling was undertaken at one site in the lower Tomahawk River during spring 

2015. The results of that sampling suggested that the sampled site was significantly 

impaired, with an O/E taxa score of 0.66 and an impairment rating of ‘band B’; however, the 

substrate at this site contained a significant proportion of bedrock, which may have 

negatively influenced the results of the AusRivAS models. 

The findings of the fish sampling in winter 2015 are supported by the work of Davies and 

Warfe (2002) who also sampled fish in these rivers during their environmental flows 

assessment. Fish communities in these rivers are dominated by native fishes, with migratory 

species, such as galaxiids (common galaxias and spotted galaxias) and sandies, and the 

non-migratory river blackfish and southern pygmy perch being dominant. Brown trout is the 

only introduced species that has been recorded in Boobyalla River (albeit in low abundance); 

while no introduced species have been recorded in the Tomahawk River. 

6. Revision of minimum environmental flows 

The findings of this review of environmental flows for the Boobyalla and Tomahawk rivers 

suggest that the monthly CTT flow thresholds in the WMPs for both of these catchments are 

higher that what is required to conserve the freshwater-dependent ecosystems of these 

rivers. This judgement is based on the findings of: (1) hydrological analyses (see Tables 1, 2 

and 3; also other analyses the results of which are not shown), (2) inspections of the 

characteristics of the river channels of the Boobyalla and Tomahawk river, and (3) 

knowledge of the riverine flora and fauna of these rivers. 
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Specific examples of supporting evidence for a revision of the CTTs include: 

 Both of these rivers have intermittent flow regimes, with weak seasonality and 

predictability in baseflows and cease-to-flow events occurring naturally. 

 Based on gauged flow data, the winter monthly CTTs in the Boobyalla River range 

between 46 and 65% exceedance flows for their respective months, whereas 

thresholds approximating 80% exceedance flows may be more appropriate. 

 Similarly, based on gauged flow data, the winter monthly CTTs in the Tomahawk 

River range between 60 and 78% exceedance flows for their respective months. 

 Flows less than most of the monthly CTTs in both WMPs should provide adequate 

hydrologic conditions for wetting of important instream habitats, and maintain flora 

and fauna communities in these rivers. 

 

Given these findings, it is proposed that the winter monthly CTTs in the Boobyalla and 

Tomahawk WMPs be revised to realistically reflect the hydrology of these rivers. This would 

also maintain environmental values in both rivers. Revising the monthly CTTs for the winter 

period without adjusting the summer monthly CTTs in these WMPs would lead to a 

misalignment of seasonal patterns in baseflows. Therefore, it is also proposed that summer 

monthly CTTs in both WMPs be adjusted to better reflect the flow regimes of these rivers, 

which naturally experience extended periods of very low flows (i.e. <3 ML/d) and cease-to-

flow events (especially in the Tomahawk River). To assist with this, recommended monthly 

CTTs for both WMPs (Table 4) are provided along with the rationale for these (see below). In 

addition, the level of access to winter water which the revised CTTs would have provided 

during 2013 and 2014 has been examined using low spells analyses (Tables 5 and 6). 

The revised winter monthly CTTs for the Boobyalla River are based on the 

recommendations of Davies and Warfe (2002) for minimum environmental risk using the 20th 

percentile reference flow (Table 7.9 in their report). The revised winter monthly CTTs for the 

Tomahawk WMP are based on daily 20th percentile natural flows during months in storage 

take periods (May-November). In both instances, the CTT thresholds are lower than those in 

the respective months in the current WMPs for these rivers. These lower CTTs will provide a 

seasonal pattern of change in baseflows in the rivers and greater reliability in terms of 

access to water in winter (May November), but will not eliminate restrictions being imposed 

in some years in these rivers which have variable and intermittent flow regimes (see 

Tables 5 and 6 for levels of access during 2013 and 2014). 
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Table 4.  Monthly cease-to-take (CTTs) flow thresholds in the current Boobyalla and Tomahawk 
Water Management Plans and proposed revised CTTs for both WMPs. 

 
Boobyalla Tomahawk 

Month WMP (ML/d) Revised (ML/d) WMP (ML/d) Revised (ML/d) 

Jan 7 5 6 1 

Feb 3 2 3 1 

Mar 4 3 3 1 

Apr 7 6 6 2 

May 16 9 8 4 

Jun 45 22 21 10 

Jul 93 47 64 25 

Aug 99 59 56 35 

Sep 88 39 33 20 

Oct 67 20 16 15 

Nov 29 13 11 8 

Dec 15 11 9 6 

 

 

The revised summer monthly CTTs for the Boobyalla and Tomahawk rivers are based on 

daily 30th percentile gauged flows during months within direct take periods (December-April). 

For the Boobyalla River, the revised summer CTTs also approximate the recommendations 

of Davies and Warfe (2002) for minimum environmental risk using 20th percentile reference 

flows. Similar to the revised winter CTTs, the revised summer CTTs are lower than those in 

the respective months in the current WMPs for these rivers. The revised summer CTTs will 

protect the naturally low baseflows that often occur in these rivers during summer-autumn, 

but also provide greater access to summer water during dry periods. 
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Table 5.  Summary of low spells in the Boobyalla River below revised monthly cease-to-take (CTT) 
thresholds during May-November periods in 2013 and 2014. Analyses were undertaken using gauged 
flow data. 

Year Month Revised CTTs Frequency Total duration (d) 

2013 May 9 0 0 
 

Jun 22 2 17 
 

Jul 47 2 5 
 

Aug 59 0 0 
 

Sep 39 0 0 
 

Oct 20 0 0 
 

Nov 13 0 0 
   

Total restricted (d) 22 
   

Total accessible (d) 191 

2014 May 9 0 0 
 

Jun 22 1 8 
 

Jul 47 1 3 
 

Aug 59 2 7 
 

Sep 39 2 5 
 

Oct 20 1 3 
 

Nov 13 2 5 
   

Total restricted (d) 31 
   

Total accessible (d) 182 

 

Table 6.  Summary of low spells in the Tomahawk River below revised monthly cease-to-take (CTT) 
thresholds during May-November periods in 2013 and 2014. Analyses were undertaken using gauged 
flow data. 

Year Month Revised CTTs Frequency Total duration (d) 

2013 May 4 2 21 
 

Jun 10 3 25 
 

Jul 25 2 9 
 

Aug 35 1 1 
 

Sep 20 0 0 
 

Oct 15 1 1 
 

Nov 8 3 5 
   

Total restricted (d) 62 
   

Total accessible (d) 151 

2014 May 4 1 15 
 

Jun 10 2 19 
 

Jul 25 3 13 
 

Aug 35 1 19 
 

Sep 20 3 24 
 

Oct 15 3 28 
 

Nov 8 1 30 
   

Total restricted (d) 148 
   

Total accessible (d) 65 
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8. Appendices 

Appendix 1. Long-term patterns in winter flow in the Ransom River 

 

(a) Minimum flow, (b) median flow, and (c) total discharge in the Ransom River, north-
eastern Tasmania for May-November periods between 1983 and 2014. Mean daily gauged 
flow at the streamflow gauging on the Ransom River was used to construct the plots. Trend 
lines are 3-year moving averages. 
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