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Summary 

Reedy Lake and Hospital Swamps are part of a larger Lake Connewarre wetland complex that is associated with 
the Lower Barwon River. The wetland complex, located on the central Victorian Coast, is part of the larger Port 
Phillip Bay (Western Shoreline) and Bellarine Peninsula Ramsar site and is highly valued for its environmental 
values. Reedy Lake and Hospital Swamps are actively managed with environmental water to improve the 
ecological character of the sites. 

In 2012, a study was undertaken by Lloyd et al. 
(2012) to determine the water requirements for 
maintenance of ecological values of the Reedy Lake 
and Hospital Swamps, to set ecological objectives 
and to devise an optimal watering regime to achieve 
these objectives. In the years since the initial 
recommendations for Reedy Lake and Hospital 
Swamps were made, new information has become 
available and management actions have been 
adapted to adjust to changing circumstances. A 
major change over this time has been the adaptation 
of a recommended watering regime to attempt to 
better accommodate the shared benefits of the site. 
The adapted watering regime was implemented on a 
four-year trial basis (Figure 1) to conclude with a 
review of the effectiveness of its implementation.  

The purpose of this project was to improve the ability of the 
Corangamite Catchment Management Authority (CMA) to deliver and manage water within Reedy Lake and 
Hospital Swamps to achieve environmental objectives whilst accommodating the values of the community 
wherever possible. The focus of this project was to review the environmental watering regime of the past three 
years in the context of the environmental objectives for the site. Specifically, to: 

¶ review the adapted watering actions and their impact on the ecological values of the site 

¶ provide comment on the appropriateness of the adapted watering regime for achieving ecological 
outcomes and balancing shared benefits. 

An independent Expert Review Panel was engaged by the Department of Environment, Land, Water and 
Planning (DELWP) to review the adapted watering actions and their impact on the ecological values of the site; 
and provide comment on the appropriateness of the adapted watering regime for achieving ecological 
outcomes and balancing shared benefits. Alluvium Consulting Australia (Alluvium) was engaged by the 
Corangamite CMA to manage the project to ensure a fully independent process.  

Management context for the Lower Barwon wetlands  
Management of the Lower Barwon Wetlands needs to be considered and implemented within the context of 
the Ramsar obligations associated with the broader Port Phillip (Western shoreline) and Bellarine Peninsula 
Ramsar site. This primarily focuses on maintaining the ecological character of the site within the Limits of 
Acceptable Change (LAC).  

Environmental water management at the site must also be undertaken within the planning and policy 
framework for Victoria. Management of the site must occur within the rules and obligations set out in the 
Water Act 1989, be consistent with policy and strategic directions outlined by DELWP and adhere to the 
planning process and timeframes established by DELWP and the Victorian Environmental Water Holder (VEWH). 

  

Figure 1.  Adapted four year trial watering regime 
implemented at Reedy Lake, showing years 1 to 4 from left 
to right.  
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Management of the site is coordinated to achieve the overall site objective for the Lower Barwon wetlands 
developed by the Lower Barwon Community Advisory Committee (LBCAC) through the seasonal watering 
proposal process. The objective is to: 

άMaintain the ecological character of the wetlandsέ 

This goal is consistent with Ramsar obligations, State Government policy and the objective of the environmental 
water reserve (i.e. to preserve the environmental values and health of water ecosystems, including their 
biodiversity, ecological functioning and quality of water and other uses that depend on environmental 
condition). ¢ƘŜ ΨŜŎƻƭƻƎƛŎŀƭ ŎƘŀǊŀŎǘŜǊΩ ƻŦ ǘƘŜ ǿŜǘƭŀƴŘǎ ǊŜŦŜǊǎ ǘƻ ǘƘŜ ŘƛǾersity of habitats present in 1983 when 
the wetlands were listed under Ramsar, and is supported by the LAC which requires that: 

άA habitat mosaic will be maintained at Reedy Lake that comprises open water, emergent native vegetation 
(sedges, rushes and reeds) and lignum shrubland with no more than 70% of the total wetland area for more 
than five successive yearsέΦ 

Implementation of the environmental water regime during the trial period 
Hospital Swamps was recognised by Lloyd et al (2012) as having a fairly stable hydrological regime. Regular 
winter flooding and summer drying cycles appear to have allowed a steady state to be achieved for its plant 
communities. Lloyd et al (2012) recommended a continuation of the existing pattern of watering and this has 
been achieved. The swamp has filled each winter to 0.6 - 0.8m AHD and then gradually dried to 0.2m AHD in 
autumn before beginning to refill.  

The adapted flow regime implemented at Reedy Lake (Figure 1) in place of the 10-year watering regime was 
based on the long-term recommendations in Lloyd et al. (2012) with some changes to a number of elements. 
The changes to these recommendations that were made during implementation were: 

¶ Not implementing a full drying scenario as proposed one year in four  

¶ Commencing drawdown in October ς November rather than in December 

¶ Allowing water levels to draw down to between 0.1 and 0.3 mAHD, with an open outlet and tidal 
fluctuation 

¶ Commencing refilling in mid-March rather than during winter ς spring. 

These changes were made based on the best available advice at the time and responded to a variety of different 
factors such as addressing the potential risk posed by acid sulphate soils, to accommodate shared benefits at 
the site and as a part of the annual process of compiling the available information and agreeing on actions 
through community engagement as a part of developing the seasonal watering proposal. 

Review of current knowledge  
To understand the impact of adopting a modified watering regime at Reedy Lake and Hospital Swamps, the 
Expert Review Panel examined the new data that had become available since 2012, along with older data 
(where available) to provide a longer-term perspective. It is important to note that, at the time of doing this 
study, the full four-year watering regime has not yet been delivered at Reedy Lake. The current water year is 
intended to be a full wetland summer scenario after the previous three dry summer scenarios. 

On review of the evidence and existing monitoring data the Expert Review Panel identified several findings and 
issues for further consideration. While the Expert Review Panel reviewed all the data that was available, they 
particularly focused on data that related to key issues and questions about the site raised through engagement 
with the community-based project advisory group.  

Highlight findings and issues identified by the Expert Review Panel included: 

 

The claim that tall reeds are expanding needs further investigation 
Previous watering recommendations were developed on the assumption that tall reeds were 
expanding. New satellite data shows no evidence of tall reed expansion. The proportion of 
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open water habitat has remained consistent between 20 and 30% of total wetland area since 
1997. Recent survey has also indicated there has not been a significant increase in tall reed 
extent. Further investigation is required to conclusively determine if tall reeds are expanding 
and habitat composition is changing. 

 

Carp densities may be lower than previously estimated 
Observed carp densities have indicated that management for carp may be required less 
frequently than previously thought. Population modelling has indicated that it would take 
several years for carp to reach the threshold density of 200 kg/ha that indicate detrimental 
impacts. Less frequent management to control carp through drying will reduce the risk to 
native fish populations. 

 

The status of birds and their use of the site needs further investigation 
There has been a decline in the numbers of shorebirds and ducks at the site which have 
coincided with very dry years. The decline in bird numbers could be related to a decline in 
waterbirds across south-eastern Australia or site-specific management, however there is not 
enough information to determine this. There has also been a decline in colonial waterbird 
nesting, however the importance of the site for breeding is still unknown. 
 
Throughout this project, a significant number of Australasian Bittern were recorded, 
indicating the site may be important to support this species. Further investigation is required 
to determine how this species utilise the wetlands. 
 

 

The risk of acid sulphate soil generation is low 
There is a low risk of generating acid sulphate soils if sediments below 0 m AHD are not 
disturbed. Concentrations of heavy metals are generally within the national guidelines. 

 

Urban runoff is an emerging threat 
Urban development adjacent to the site is an emerging threat particularly for Hospital 
Swamps. Increased runoff of reduced quality from Armstrong Creek has the potential to 
impact on values. Mitigation measures to manage this runoff will need to be collaboratively 
developed to ensure that negative impacts are reduced. 

Advice 
Having reviewed the available data and gained an understanding about the key issues at the site the Expert 
Review Panel developed advice about future environmental water management actions and monitoring 
activities required at the Lower Barwon Wetlands. The Expert Review Panel provide seven pieces of advice 
(noting that those marked with ! are of critical importance).  

¬! 
Commit to updating the environmental watering recommendations by 2022 
The current environmental watering recommendations for the site should be updated and 
reviewed by 2022 as a matter of high priority. After reviewing the currently available 
information, the Expert Review Panel questions the validity of assumptions that the flow 
recommendations were based upon. Other matters raised about the suitability of the 
current watering regime concern the hydrological data and assumptions used to inform the 
recommendations. These uncertainties warrant an evidence-based review of the ecological 
values, management objectives and current watering recommendations for Reedy Lake and 
Hospital Swamps. 

­! 
Develop a water and salt balance model prior to updating the environmental watering 
recommendations  
Only with the information provided by a water-balance model can critical management 
decisions such as the timing of drawdown, the necessity of assisted drawdown and the 
appropriateness of stormwater runoff mitigation measures be made in the form of watering 
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recommendations. Watering recommendations should not be reviewed unless a water and 
salt balance model has been undertaken. 

The model must include Reedy Lake, Hospital Swamps and Lake Connewarre and will need 
to consider: 

¶ Surface-water and ground-water interactions 

¶ A range of hydrologic conditions including drought years, average years and wet 
years 

¶ Future stormwater runoff from the Armstrong Creek development 

¶ Climate change scenarios 

® 
Address other key knowledge gaps prior to updating environmental flow recommendations   
To better understand the potential threats and drivers for management at the site it would 
advantageous to undertake further investigations prior to the 2022 review to determine: 

¶ If the encroachment of undesirable taxa of tall reeds (especially Phragmites 
australis and Typha spp.) is a problem that management actions should focus on. 

¶ If carp densities are approaching levels requiring management action  

¶ Responses of vegetation and fish to the summer-full water regime applied in the 
fourth and final year of the current trial. 

¶ Monitoring of Australasian Bittern breeding to determine their use of the site and 
any adaptations to the watering regime that may support improved outcomes 

As the previous environmental water recommendations were based on some key 
assumptions, it would be beneficial to re-evaluate the central assumptions that underpinned 
them before undertaking a review of the existing recommendations.  

 ̄
Develop an agreed environmental water management plan for the wetlands  
Environmental Water Management Plans (EWMPs) are an important and detailed 
management document that will assist in the long-term management of the Lower Barwon 
wetlands. The plan will set out the goals of environmental watering, ecological objectives 
and the watering regime to achieve the ecological objectives at the site or waterway scale 
and cover a longer planning scale than the annual seasonal watering plans. Typically, an 
EWMP is developed after environmental watering recommendations as a way to develop 
these recommendations into a plan for water management at the site. 

° 
Implement the longer-term Lloyd et al watering regime in Reedy Lake in the short term  
The Expert Review Panel supports a wetting and drying regime for Reedy Lake. In the 
absence of reviewed or modified environmental watering recommendations, the Expert 
Review Panel advises that the long-term watering recommendations from Lloyd et al. (2012) 
should be implemented at Reedy Lake. Long-term watering recommendations were made 
with the objective of balancing all the ecological values at the site. The recommendations 
were based on a seasonally adaptive approach. 

Given the recent wetting and drying regime that has been implemented at Reedy Lake, the 
Expert Review Panel advises that implementing the driest 25% of years scenario should be 
avoided in the years leading up to a review in 2022. 

± 
Implement the environmental watering recommendations from Lloyd et. al. (2012) in 
Hospital Swamps in the short term and advocate for strong control measures on urban 
inflows  
The available data at Hospital Swamps seems to indicate that the environmental watering 
recommendations are appropriate and ecological values are in good condition. The wetting 
and drying hydrology of Hospital Swamps has been maintained over a long period of time 
and there appears to be no detrimental impact of this regime. For this reason, the Expert 
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Review Panel advise that the water regime at Hospital Swamps should be maintained 
pending better future monitoring data. 

The increasing urban area and increased stormwater runoff from the Armstrong Creek urban 
development poses a significant risk to Hospital Swamps. Mitigation measures and operating 
rules around stormwater runoff for the development have not yet been finalised. The Expert 
Review Panel strongly advises that the CMA continue engaging with the City of Greater 
Geelong on the Southern Diversion Channel, Sparrovale Wetland, water quality and 
connectivity issues, changes to watering infrastructure and the implications for operating 
rules and approaches. 

²! 
Implement a targeted monitoring regime to address key monitoring questions 
The Expert Review Panel have recommended strongly that a targeted monitoring program 
be undertaken to gauge the effectiveness of past and future water-level manipulations. The 
requirements for this program are outlined in the full report.  Less focussed survey work or 
surveillance programs may also be undertaken to provide background information, but 
future monitoring efforts should address the answering of specific management or scientific 
questions, framed before the monitoring activities commence. 
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1 Introduction 

Reedy Lake and Hospital Swamps are part of a larger Lake Connewarre wetland complex that is associated with 
the Lower Barwon River. The wetland complex, located on the central Victorian Coast, is part of the larger Port 
Phillip Bay (Western Shoreline) and Bellarine Peninsula Ramsar site and is highly valued for its environmental 
values. Reedy Lake and Hospital Swamps are actively managed with environmental water to improve the 
ecological character of the sites. 

 
Figure 2.  Reedy Lake and Hospital Swamps within the Lake Connewarre Wetland complex. The Ramsar site boundary is 
shown in white, and the focus of this review are shaded blue.  

In 2012, a study was undertaken by Lloyd et al. (2012) to determine the water requirements for maintenance of 
ecological values of the Reedy Lake and Hospital Swamps, to set ecological objectives and to devise an optimal 
watering regime to achieve these objectives. In the years since the initial recommendations for Reedy Lake and 
Hospital Swamps were made, new information has become available and management actions have been 
adapted to adjust to changing circumstances. A major change over this time has been the adaptation of a 
recommended watering regime to attempt to better accommodate the shared benefits of the site. The adapted 
watering regime was implemented on a four-year trial basis to conclude with a review of the effectiveness of its 
implementation. 

An independent Expert Review Panel (ERP; Table 1) has been engaged by the Department of Environment, Land, 
Water and Planning (DELWP) to review the adapted watering actions and their impact on the ecological values 
of the site; and provide comment on the appropriateness of the adapted watering regime for achieving 
ecological outcomes and balancing shared benefits. Alluvium Consulting Australia (Alluvium) have been engaged 
by the Corangamite Catchment Management Authority (CCMA) to manage the project to ensure a fully 






















































































































