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1. Introduction 
Groundwater level monitoring has been carried out at McKerrows Marsh on a continuous 
basis for the last 4 years, during which there have been 2 dry summer seasons and one 
wetter than average winter. During each of the dry summers (2016 and 2018) restrictions on 
agricultural water extraction have been imposed in the upper Great Forester River 
catchment in accordance with the Water Management Plan (WMP) for the area (DPIPWE, 
2003). During these times water users in the lower Great Forester River (downstream of the 
DPIPWE stream gauging station at Forester Road: Station 19201) have been subject to 
different water management rules and, as a consequence, have continued to extract water 
from the river despite complete restrictions on users upstream. This situation resulted from 
discussions that took place during the development of the WMP (2003), when stakeholders 
on the lower river were of the view that groundwater discharge to the river in the vicinity of 
McKerrows Marsh was resulting in higher flows during periods when water restrictions would 
apply to the upper Great Forester Catchment. 

Following adoption of the WMP in 2003 DPIPWE has conducted a number of studies in the 
catchment, one of which was a study to examine the linkage between surface water and 
groundwater around McKerrows Marsh and to identify important thresholds that might be 
incorporated into any future revisions of the Plan. One outcome of that study (DPIW, 2006) 

SUMMARY: Comparison of streamflow data from the lower gauging station on the 
Great Forester River with water level in the local groundwater monitoring bore at 
McKerrows Marsh shows that during very dry periods, when upstream water extraction 
is high, there appears to be insufficient discharge from the groundwater aquifer 
underneath the marsh to sustain flow in the river channel. It is therefore recommended 
that the summer cease-to-take thresholds used to implement water restrictions in the 
upper catchment under the Water Management Plan be employed to manage extraction 
in and around the marsh (the ‘lower catchment’). 
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was the recommendation that groundwater management rules be developed to ensure that 
groundwater level underneath the marsh is not artificially drawn down below a certain 
threshold (-0.3 m below zero on the old Forester Lodge river gauge) to ensure access to the 
water table by marshland vegetation during dry periods. At the time, it was envisaged that 
because no further summer water was available for allocation under the Plan that users 
would seek to install groundwater bores to access additional water for agricultural 
production. This has, to a degree occurred, with a number of ‘trenches’ being dug on 
properties in the lower catchment to intersect groundwater and from which unknown 
quantities of water are now being extracted (see photographs below). 

 

 

Figure 1. Local and aerial photograph of local excavations that have been made to intersect 
groundwater and provide additional water access for on-farm use. 

Continuous groundwater monitoring at McKerrows Marsh has been conducted by DPIPWE 
since August 2014. Data from this monitoring bore has periodically been used to review 
water use and environmental conditions in this part of the catchment. Although studies to 
examine groundwater-surface water connectivity has been undertaken by DPIPWE, no work 
has been undertaken to specifically determine whether there is substantial discharge from 
the groundwater aquifer in to the lower river during dry months (typically February, March 
and April).  However, during the recent irrigation season (summer 2018) two ‘audits’ were 
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conducted (pers comm. Tony Walker, DPIPWE Regional Water Management Officer) to 
gather local water use and flow data that can be used to address this question. 

The aim of this document is to present the results of the 2018 ‘audit’ to resolve questions 
about groundwater discharge to the river in the vicinity of McKerrows Marsh, and present the 
results of a comparative analysis between groundwater data from the monitoring bore and 
streamflow data from the DPIPWE stream gauging station upstream (Station 19201: Great 
Forester River u/s Forester Road). The latter analysis aims to determine the degree of 
correlation between time series data from these two sites with the objective of identifying 
whether flow management rules based on streamflow data that currently operate under the 
WMP can be used to manage water extractions in and around the marsh. 

If the results of the analysis confirms the anecdotal view about substantial discharge to the 
river from the groundwater system beneath McKerrows Marsh, then this would justify the 
continued use of separate water management rules for users in the lower catchment. If this 
is not the case then it may be appropriate to bring the few users in this area in line with water 
access rules that apply to the rest of the catchment under the current WMP. 

 

2. Methodology  
The water use and flow audits involved the collection of water extraction information from 
local stakeholders in the vicinity of McKerrows Marsh and spot flow gaugings by the 
Regional Water Management Officer on 15 February and 9 March, 2018. Streamflows 
throughout the Great Forester River catchment were low, following an extended dry period, 
when water licence holders in the upper catchment had experienced restrictions. The data 
from these audits are presented in tabular form. 

Daily groundwater level (m) and streamflow (ML/day) data was extracted from the Aquarius 
database, which houses all DPIPWE streamflow and groundwater monitoring data. Daily 
aggregate (averaged) data was used for the analysis to avoid the influence of sub-daily 
variations, particularly in the streamflow time series which can show daily variations of as 
much as 30% due to water pumping activities (see Figure 2 below). 

 

Figure 2. Streamflow (ML/day) recorded at fifteen minute intervals at the DPIPWE stream gauging 
station on the lower Great Forester River during mid-November 2017. 

Correlation analysis was used to examine the relationship between streamflow at gauging 
station 19201 and groundwater level from monitoring bore 5500-1. As well as reducing the 
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data to daily timesteps, the streamflow record was subject to baseflow separation to remove 
the noise associated with runoff from rainfall events. This is a standard computational 
technique used to determine what portion of a streamflow hydrograph is due to subsurface 
and groundwater discharge and what portion occurs from overland flow (runoff). The River 
Analysis Package (RAP) software (Stewardson and Marsh, 2003) was used to undertake 
this, the product of which is illustrated in the time series graph below (Figure 3). 

 

Figure 3. Comparison between time series record for streamflow and baseflow at gauging station 
19201 on the lower Great Forester River and changes in standing water level in the groundwater 
monitoring bore (5500-1) at McKerrows Marsh for the period August 2014 to June 2018. Flow data 
has been log-transformed for the purposes of display only. 

 

3. Results 
The data collected during the water budget audits in February and March 2018 are provided 
in Table 1. Although no rain had fallen in the upper catchment in the week prior to the March 
audit, 7.2 mm was recorded at Scottsdale in the 24 hours to 9 am on 15 February 2018 
(courtesy BoM, station 091219). The streamflow hydrograph for the period of interest (from 
station 19201) is provided in Figure 4, showing that although there is a degree of sub-daily 
flow variability, baseflow in the days prior to both audits (shown by triangles) is considered to 
be relatively stable (30-35 ML/day). 

The data from the water budget audits indicate that during periods when streamflow is low 
(< 40 ML/day) and local groundwater level is low (below about -1.80 m) there is minimal 
discharge into the river channel from the local groundwater aquifer. Although the audit 
estimates suggest that somewhere between 5-10 ML/d may be entering the river from 
groundwater, it must be reiterated that during these dry periods fluctuations in streamflow 
(due to a combination of upstream pumping and riparian evapotranspiration) can be as large 
as 10 ML/day, which introduces a further layer of uncertainty to these estimates. 
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Figure 4. Streamflow recorded in the lower Great Forester River at gauging station 19201 during the 
period 2nd February to 11th March 2018. 

 

Table 1. Water budget audit data from the lower Great Forester River around McKerrows Marsh. 

Date/time 15/2/18 14:00 9/3/2018 13:30 
Flow at stream gauging station 19201* 32.8 ML/d 33.7 ML/d 
McKerrows Marsh groundwater monitoring bore -1.790 m -1.860 m 
Forester Lodge gauge board 0.445 m 0.625 
Streamflow measurement 19 ML/d 35.8 
Estimated volume of water being extracted 20 ML/d 9-10 ML/d 
Estimated contribution to flow in river from 
groundwater 

6-7 ML/d 12 ML/d 

* The flow value adopted for comparison was the flow recorded 12 earlier to account for 
estimated travel time to the lower marsh where the spot flow gaugings were recorded. 

 

Comparison of daily baseflow (gauging station 19201) and standing water level from the 
groundwater monitoring bore 5500-1 shows there is a tight correlation between the two 
(Figure 5). The correlation coefficient for this relationship is high (R2 value of 0.794). 
Understandably, when baseflow in the river is higher and groundwater is fully replenished 
the correlation breaks down slightly, but as streamflow drops below about 75 ML/day the 
correlation becomes much closer. When the data is subset on the basis of whether there has 
been rainfall during the preceding months (‘wet’) or not (‘dry’) it is clear that in the absence of 
any significant rain the condition of the groundwater resource is a very strong predictor of 
flow in the river.  
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Figure 5. Correlation between baseflow in the lower Great Forester River (daily average flow in 
megalitres per day at station 19201) and groundwater level in McKerrows Marsh (daily average water 
level in metres below ground at monitoring bore 5500-1). Grey circles indicate times outside of the 
standard irrigation season (May to October, ‘Other’), blue triangles indicate irrigation seasons when 
there was some spring-summer rainfall (‘Wet’) and red squares indicate irrigation seasons when there 
was minimal or no spring-summer rainfall (‘Dry’). The correlation coefficient (R-square value) for the 
relationship is 0.794. The red dashed line denotes the 30 ML/day managed minimum flow for the upper 
Great Forester catchment under the WMP. 

 

As flow in the river approaches the threshold when a warning of impending restriction is 
issued (45 ML/day) the scatter around the regression reduces, confirming the increasing 
reliance of flow in the channel of the lower river on groundwater. As baseflow reaches the 30 
ML/day cease-to-take threshold for the upper catchment the regression line suggests that 
groundwater level is generally around the 1.90 m level, which equates to the threshold when 
measures to restrict groundwater extraction in the lower catchment are recommended (by 
earlier studies). 

 

Groundwater level (m below ground) 
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4. Conclusions 

- There is a clear seasonal pattern to changes in baseflow in the river that closely 
mirrors the standing water level data from the groundwater monitoring bore at 
McKerrows Marsh. 

- There is a distinction between summer periods that follow average or wet springs 
(wet - blue triangles; Figure 5) and summer months that follow winter and spring 
periods with below-average rainfall (dry - red squares; Figure 5). During the latter 
situation, groundwater and surface water resources are more strongly linked. 

- As flow in the river approaches the threshold when upper catchment water access 
restriction warnings are issued (45 ML/day) scatter around the regression between 
streamflow and groundwater level reduces (Figure 5), confirming the more significant 
role that  groundwater plays in supporting streamflow (the groundwater – surface 
water linkage strengthens). 

- As baseflow in the river further declines toward the 30 ML/day cease-to-take 
managed minimum flow threshold under the Water Management Plan (2003) the 
regression line indicates that groundwater level is generally around the -1.90 m level 
from surface equating to the recommended threshold when measures to restrict 
groundwater extraction in the lower catchment should be implemented. 

The prior view, by stakeholders in the lower river system, that the lower river system 
(downstream of the stream gauging station) receives substantial discharges from 
groundwater during periods of low flow (typically following months of below average rainfall 
across the catchment) is not supported by the data. While streamflow in the lower river may 
be higher than further upstream during periods following average or higher than average 
rainfall, under these wetter climatic conditions, water restrictions are unlikely to be 
considered for the upper catchment. 

Given these observations, it would be appropriate to extend the restriction management 
protocols that currently operate under the WMP (the 30 ML/day CTT threshold for 
stakeholders in the upper catchment) to include the few stakeholders in the lower catchment. 
The justification for continued management of these users under a separate set of access 
rules appears unnecessary. Additionally, it provides more social equity in terms of water 
resource access at the catchment level. Adopting this approach will also ensure continued 
access to the local groundwater by the marshland vegetation and associated biota. 

 

5. References 

DPIW (2006) Study to Determine Water Requirements for McKerrows Marsh - Great Forester River. 
Part 4: Hydrological Analysis and Water Resource Budget. Department Primary Industries 
and Water, Hobart, Tasmania. http://www.stors.tas.gov.au/au-7-0054-00146. 

DPIWE (2003) Great Forester Catchment Water Management Plan. Department of Primary 
Industries, Water and Environment, New Town, Tasmania.  

Stewardson, M. & Marsh, N. (2003) Using the River Analysis Package (RAP) for environmental flow 
studies. 28th International Hydrology and Water Resources Symposium, pp. 65-71. The 
Institution of Engineers, Australia, Wollongong, NSW. 

 


