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Ministerial foreword 

Water is of paramount importance for Canberra’s future. Faced with growing 
demands on our finite water resources and mounting concerns over climate change, 
the Government is seeking better and wiser ways of securing a reliable and high-
quality water supply for Canberra. 

In April 2006 the ACT Government released the Lower Cotter Catchment Draft 
Strategic Management Plan that set out a long-term vision for the catchment. Several 
individuals and organisations took the time to respond to the draft plan.  

This final plan takes into account many of the suggestions made by the community 
but it continues to reflect the fundamental directions that were initially proposed in the 
draft plan. Water is recognised as the most important value of the Lower Cotter 
Catchment. The vision and mission statements for the catchment remain essentially 
the same. Together with the principles, policies and actions they strengthen the 
management focus on water resources in the catchment. 

I understand that those organisations and individuals whose submissions proposed 
that forestry operations continue in the catchment will be disappointed that the 
Government has decided that commercial pine plantations are no longer a suitable or 
viable land use option for the Lower Cotter. The Government is considering a wide 
range of land use options and management models for the land making up the former 
forestry plantations in the ACT with a view to defining directions and policies for their 
future management. 

I would like to take this opportunity to thank everyone who has made a contribution to 
planning for the Lower Cotter Catchment. There is a great deal of work yet to be 
done and many milestones to be met before we can truly celebrate the catchment as 
being in a natural and stable condition as defined in our mission. This plan however, 
undoubtedly sets a firm course for sustainable land use in the Lower Cotter 
Catchment in a way that recognises its importance as a resource for Canberra’s 
current and future domestic water supply.  

Jon Stanhope, MLA 

Chief Minister 
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Executive summary 

Why we need a plan for the Lower Cotter Catchment 

The potential for water supply from the forested mountain catchment of the Cotter 
River was an important factor that influenced the choosing of the site for Australia’s 
capital city. When Canberra was proclaimed the national capital in 1913, the 
government and planners showed great foresight in setting aside the whole of the 
Cotter River to supply water to the new city. Measures, such as the removal of 
grazing licenses and closing large areas of the catchment to general public use, were 
implemented to ensure the protection of the catchment for the future.  

For over 40 years the Lower Cotter Catchment (LCC) via the Cotter Dam, was 
Canberra’s only water supply, until Bendora and Corin Dams were built in the 1960s. 
Until 2004 the Cotter Dam had not been used for domestic supply for over 30 years. 
Drawing water from the LCC is therefore a significant change in Canberra’s water 
supply. Consequently, the government is now necessarily focused on the reliability of 
water resources in the LCC.  

The 2003 fires 
Most of the LCC was subject to very high fire severity during the 2003 bushfires and 
all of the pine plantations were destroyed. Rain events since the fires, although 
relatively minor, have scoured gullies and roads leading to elevated levels of turbidity 
in streams. 

The Shaping Our Territory Report–Opportunities for Non-urban ACT (November 
2003) was commissioned by the ACT Government to provide advice on the best 
pattern of future non-urban land use in the ACT in the wake of the January 2003 
fires. The report made a number of specific recommendations in relation to 
landscape rehabilitation in the LCC, the forest plantation industry, ecological resource 
conservation and recreation.  

Since the report was completed, many changes to the then prevailing circumstances 
have occurred. Water is now being drawn from the Cotter Dam for domestic use and 
the landscapes have begun to display a much greater capacity for natural recovery 
than initially expected. These changes and the need to develop an integrated and 
coordinated program for restoration of the catchment in the interests of water supply 
has led to the development of the Lower Cotter Catchment Strategic Management 
Plan. 

Water supply 
In 2004, at the request of the ACT Government, ACTEW initiated the Future Water 
Options study. The study identifies a range of possible options for Canberra’s future 
water needs, including a new Cotter dam that would hold up to 78 GL of water, 
representing a storage increase of about 36% of the total storage available to the 
ACT and Queanbeyan. The existing Cotter Dam holds 4.7 GL.  
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During the study for future water options, ACTEW developed the Cotter-Googong 
Bulk Transfer program where water from the Cotter catchment is pumped to 
Googong Dam for storage. The project, which came online in late 2005, has 
augmented water supplies for Canberra and Queanbeyan for the next several years 
and deferred the need to invest in more expensive alternative projects. ACTEW is 
already pumping water from the Lower Cotter for this scheme and water is also being 
extracted and used directly for domestic supply. 

The LCC contains a valuable water resource. Importantly, the volume of water 
flowing into the catchment is equivalent to about half of the water that is currently 
drawn from the Bendora and Corin Dams (the middle and upper sub-catchments of 
the Cotter River). However, the quality of water from the LCC is generally poor 
compared with the upper catchment. It costs more to deliver to the community 
because it requires more treatment and there are times when the water cannot be 
used because of high turbidity (suspended sediment content). It is anticipated that a 
more rigorous approach to catchment management that is focussed on water will 
substantially improve water quality. 

Community concern 
Scientists and the community have raised concerns about the management of the 
LCC. In particular the long-term implications of maintaining commercial pine 
plantations in a water supply catchment have been questioned. In part, the concerns 
have evolved from the better-than-expected natural regeneration of native bushland 
in many areas of the catchment and the necessity to remove it if pines were to be 
planted.  

Rehabilitation works have already been completed or are underway in the catchment. 
These include the removal of standing burnt pines, the decommissioning of 
approximately 100 km of roads throughout the catchment, and the building of 
sediment control structures. Planting of approximately 1330 ha of pines and native 
species has been completed. 

In order to quickly provide a significant improvement in water quality to enable use of 
the Cotter reservoir water for Canberra’s water supply, ACTEW is working closely 
with Parks Conservation and Lands (Department of Territory and Municipal Services) 
to implement further works in the Lower Cotter. This includes further road 
decommissioning, improved road drainage and stabilisation works, creation of 
sediment basins and wetlands, vegetation planting, and additional monitoring and 
scientific studies.  

The vision for the catchment is Clean water, healthy landscapes. The strategic 
management plan builds on the work that has already been implemented in the 
catchment and provides directions for land use that address water resource 
management into the future.  



 ix 

Planning for the Lower Cotter Catchment 

Method 
‘Clean water, healthy landscapes’ is based on relevant planning and scientific 
literature. The Shaping Our Territory Report (2003) was examined and its findings 
considered within the context of changes that have occurred since 2003. 

The CSIRO study, Revegetation of water supply catchments following bushfire (a 
literature review of scientific research relating to catchment management) was used 
to inform planning decisions. Advice was also sought from water, catchment and land 
management experts both within and outside of government.  

An assessment of vegetation recovery using satellite imagery and field studies was 
recently undertaken to determine the rate of vegetation recovery from the 2003 fires 
and provide information to identify the types of treatments that may be required to 
stabilise landscapes to improve water quality. 

Findings of research 

Water quality 
As mentioned previously, water quality in the LCC is poor compared with the upper 
catchment. Several scientific studies have shown that roads and gullies are major 
contributors of sediment to streams. The extensive road network, developed largely 
for commercial pine plantation operations in the catchment, is likely to be the main 
cause of high sediment content in the Lower Cotter River and consequently a major 
cause of poor water quality. 

Persistent and undisturbed vegetation is effective in controlling sediment to streams. 
Many areas of the catchment have been disturbed as a result of a history of rural 
use, forestry activities and roads. Minimising further disturbance, particularly in 
riparian areas, will assist in catchment recovery. 

Water quantity 
Grasses use markedly less water than trees. Therefore, water yields from a 
catchment with grasslands and grassy ecosystems would be considerably higher 
than from a forested catchment. 

Fire  
In accordance with the risk management framework of the Strategic Bushfire 
Management Plan, fire planning will require strategies for bushfire prevention, 
preparedness, response and recovery. Fire planning in the catchment will take into 
account the primary goal of protecting and improving water quality. Consultation with 
relevant stakeholders, including NSW agencies will be part of the planning process. 

In terms of fire and vegetation, fire intensities for native or pine forest and grassy 
vegetation will, under severe conditions readily attain intensities that make 
suppression difficult or impossible. Bushfire fuel reduction is a standard land 
management practice aimed at reducing the intensity and spread of wildfire. 
Grasslands can generally tolerate a higher frequency of burning than other 
vegetation types and therefore a transition to grassy ecosystems where appropriate, 
would allow for a greater degree of bushfire fuel management than could be achieved 
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in a forest system. 

Establishing and maintaining a vegetation cover that is predominantly native species 
(as opposed to pine plantations) will generate a fire-resilient vegetation cover. While 
Pinus radiata regenerates from seed following a fire, young pines are sensitive to fire 
and mature trees are killed by intense fire. Commercial pine plantations require 
additional post-fire management such as salvage harvesting, preparation and 
replanting, all of which involve soil disturbance that is undesirable for a water 
catchment. 

Costs of restoring the catchment with native vegetation 
Over the past three to four years, vegetation recovery has been better than expected 
with extensive natural regeneration of native species occurring in many areas of the 
catchment. Consequently, the per hectare costs of native species revegetation now 
appear likely to be considerably lower than assumed in the Shaping our Territory 
Report (2003) as many areas of the catchment do not require the intensive process 
of seed collection and planting programs as was initially thought to be necessary. 

Adapting to climate change 
There is a growing recognition of the likely impacts of climate change, including 
scientific research that predicts an expected increased frequency of bushfires in the 
catchment, possibly from every 40 years or so in the past, to every 20 years in the 
future. Worst-case scenarios suggest major fires could occur as frequently as every 
6–12 years. Prolonged dry periods will inevitably place more pressure on declining 
water resources and scarcity is likely to make water an increasingly valuable 
commodity. Investment in the restoration of the LCC now, will help to ensure a more 
reliable water supply for the future.  

Natural and cultural heritage 
The LCC provides habitat for several rare, unusual or threatened species. 
Threatened species are protected under the Nature Conservation Act 1980 and 
management requirements are included in Action Plans required under the Act. Of 
particular importance is the recovery of threatened fish species in the LCC which will 
be supported by improved water quality. The uncommon Mountain Swamp Gum 
(Eucalyptus camphora) will also benefit from increased protection measures. 

Both European and Aboriginal heritage places are well represented in the catchment 
and their protection is also an important consideration for management.  

Risk management  
It is anticipated that some management practices within the LCC will have an impact 
on water quality. Best practice catchment management will be implemented to 
minimise, and where possible, eliminate impacts to water quality. Potential impacts 
from uncontrollable bushfires, prescribed burns, contamination by chemicals or 
pathogens and severe storm events that cause stream contamination, will need to be 
managed.  
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Research and monitoring 
The LCC provides a range of opportunities for learning about all aspects of 
catchment management and landscape recovery. Research and monitoring is the 
cornerstone of adaptive management and is the basis for developing and 
continuously improving management strategies. Initiatives to monitor and study 
changes occurring in the catchment are already in place.  

Community groups and individuals have expressed an interest in increasing their 
involvement in catchment management and research and monitoring activities.  

Directions for the catchment 

The Lower Cotter Catchment Strategic Management Plan identifies water as the 
most valuable resource in the catchment and recognises that the delivery of a clean 
and cost-effective water supply is dependent upon having stable and functional 
landscapes. Central to the plan are land use and land management practices that are 
consistent with achieving water quality goals. It is anticipated that the plan will guide 
management of the catchment for the next ten years, at the end of which an 
evaluation of the plan will be undertaken to assess progress towards meeting the 
management goals. 

Management goals 

‘Clean water, healthy landscapes’ identifies the following management goals: 

1. High quality raw water in the Cotter reservoir. 
2. Healthy streams and riparian zones. 
3. Stable catchments and natural ecosystems. 
4. Access and use of the LCC that is consistent with delivering clean water and 

healthy landscapes. 
5. Conservation of natural and cultural heritage. 
6. Best practice management of the LCC. 
7. An involved and supportive community. 

Management strategies 

‘Clean water, healthy landscapes’ identifies the following management strategies: 

1. A water resources approach to management to achieve water quality 
outcomes. 

2. An ecosystem approach to management focused on the functioning of natural 
ecosystems for sustainable water quality outcomes. 

3. A risk management approach with the aim of protecting the quality and 
quantity of water supplied to Canberra including managing fire risk. 

4. An adaptive and collaborative approach whereby research and monitoring is 
focused on achieving best practice catchment management. 
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Principles to guide future management  

Pine plantations  
Based on the implications of commercial operations of forest plantations in the 
catchment it is proposed that no commercial or broad acre pine plantations will be 
established in the LCC. Existing plantations will be managed on a non-commercial 
basis. The plantations will be removed progressively and replaced with native 
vegetation appropriate to the site conditions. The timing for the replacement of pine 
plantations will be determined by a range of factors including whether they conflict 
with riparian zones, where they are competing with native vegetation, requirements to 
implement fire management strategies such as the creation of fuel reduced zones, to 
address pine pest issues and according to the capacity of land managers to convert 
areas to native vegetation. It is expected that conversion of plantation areas will be 
completed within thirty years. 

Native vegetation  
Native species regenerating in the catchment will be favoured. Restoration measures 
such as weed management, direct seeding and planting with native species will be 
implemented where necessary. Limited plantings of non-native species, for example, 
exotic grasses, may occur in highly degraded areas to stabilise soils. Revegetation 
options will be guided by vegetation types that existed prior to European settlement. 
Fire management and revegetation strategies will be complementary. 

Fire management 
Fire management includes involves the implementation of fire strategies for fire 
prevention, preparedness, suppression and recover. A key component of fire 
management for the LCC is the application of planned fire for fuel management and 
ecological outcomes. The use of fire as a management tool must take into account 
water quality and catchment health outcomes. 

Retention and maintenance of sufficient access roads and fuel load management will 
continue to be undertaken for bushfire preparation and suppression. Revegetation 
options will provide the opportunity to integrate fire management with catchment 
management outcomes. For example, fire fuel management zones can be planned 
according to selected vegetation types to be planted. These zones can be designed 
to provide additional protection measures for Canberra and the catchment.  

Erosion control  
Erosion control measures are already being implemented throughout the catchment. 
This includes the decommissioning of roads, establishment of wetlands and sediment 
ponds, and the construction of gabions (permeable rock walls) in eroding gullies. 
These measures will continue to be implemented with a priority on erosion hotspots 
and ‘high risk’ areas such as those with soils of extreme and very high erodibility, and 
according to new high priority areas identified through continuing landscape 
assessments.  

Integrated weed management  
Weeds are prolific in many areas of the catchment. However, they do not necessarily 
have negative implications for water quality. In some instances they may be 
stabilising soils and it would be advisable to retain them until it is feasible to replace 
them with suitable species.  
It is unrealistic to anticipate widespread weed eradication in such a disturbed 
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landscape. In steep, inaccessible areas it may not be feasible to remove pine 
wildings and other weeds for a long time, if at all. A comprehensive weed control 
program will be required, with a focus on high priority areas and weed species. Weed 
management will be an ongoing part of land management in the LCC and will be 
implemented according to available resources and management priorities.  

Research and monitoring 
Opportunities for research related to catchment management will be promoted to 
universities and research institutions to encourage their participation in research and 
monitoring programs. Organisational learning will be important to ensure the success 
of landscape restoration. Community participation in the restoration and protection of 
the catchment will be fostered through education, interpretation and specially 
designed community involvement programs and projects. 

Biodiversity 
Species-rich ecosystems have the ability to adapt to small and large-scale 
disturbances such as fire, rainfall events and drought. Restoration programs will aim 
to assist the recovery of a native species and encourage structural and species 
diversity to achieve a vegetation cover that is resilient to natural disturbance.   

Cultural and heritage 
The Heritage Act 2004 (ACT) establishes a system for the identification, registration 
and conservation of natural and cultural heritage places and objects in the ACT, 
including Aboriginal places and objects. The identification, protection and where 
appropriate, the interpretation of heritage places, will be an important aspect of 
managing the LCC.  

The arboreta in the catchment may be partially retained. In particular the future 
management of the Blundells Flat area where there were significant arboreta will be 
subject to further community consultation. 

Access 
Access to water supply catchments is a key management issue and relates to the 
multiple barrier approach for the prevention of catchment contamination. Now that 
water is being extracted from the lower Cotter for Canberra’s domestic water supply, 
the extent of public access and associated recreational activities that are appropriate 
and consistent with the protection of water quality will need to be considered. An 
access strategy based on a risk assessment will be prepared. This may result in 
restrictions on access and some recreational activities that were previously allowed in 
the catchment. 

Community involvement 
There already exists a substantial pool of experts, community groups and individuals 
that have a keen interest in the management of the catchment. Opportunities for 
partnerships and collaborative projects and programs with the scientific community 
and community groups will be encouraged and promoted. Programs will include 
research and monitoring, revegetation and restoration programs, heritage protection 
and restoration, interpretation and education projects.  



 xiv 

Looking to the future 
Just as the governments and planners in 1913 looked to the future when planning for 
the nation’s capital, so too does this plan. Clean water, healthy landscapes is a 100-
year vision. Future generations will reap the benefits of this plan as they are likely to 
face greater challenges with respect to water supply and they will be the beneficiaries 
of the water resource and catchment management decisions that we make today.  
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1. Background 

1.1 Purpose 

The Lower Cotter Catchment Strategic Management Plan has been prepared to: 

 define land use, strategic directions and management objectives for the LCC 
whereby water is recognised as the primary value of the catchment; and 

 provide a sound management framework for long-term stability of landscapes 
and security of water quality and supply. 

This strategic plan is primarily concerned with the areas in the LCC that were part of 
the ACT pine plantation estate prior to the 2003 fires. Subsequent reference in this 
plan to the LCC is to the study area not the whole of the sub-catchment. 

While the plan sets out a 100-year vision it is envisaged that it will be evaluated after 
10 years to assess progress towards meeting the management goals as they are 
defined in the plan. 

Map 1 shows Cotter catchment sub-catchments and the LCC area that is the focus of 
this plan. 

1.2 Introduction  

Water resources are a subject of major concern for governments and communities 
throughout Australia. At a national level Australia has formulated National Water 
Quality Management Strategy (ANZECC and ARMCANZ 1994) and numerous 
subsidiary documents including the Australian Drinking Water Guidelines (Australian 
Government 2001) to guide water resource management throughout Australia. The 
ACT is participating in the National Water Initiative (NWI)(Australian Government 
2004)—a comprehensive strategy initiated by the Australian Government to improve 
water management across the country. The NWI was agreed to at the 25 June 2004 
meeting of the Council of Australian Governments (COAG 2004). At this meeting, 
COAG noted the imperative of increasing the productivity and efficiency of water use 
and the health of river and groundwater systems in Australia. 

In April 2004 the ACT Government released a water resources strategy Think water, 
act water—a strategy for sustainable water resources management (ACT 
Government 2004). The goal of the strategy is: The ACT Government is committed to 
the sustainable use and management of ACT water resources and will implement 
best practice water resource management strategies (ACT Government 2004: 1). 
The aim of the Lower Cotter Catchment Strategic Management Plan (LCCSMP) is to 
identify directions that are in keeping with this aim and to set a course for ‘best 
practice’ catchment management in the LCC. 
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The ACT Government commissioned CSIRO Land and Water to conduct a review of 
scientific literature to provide scientific information relating to long-term revegetation 
options for the LCC (Rustomji and Hairsine 2006). The options explored in the report 
include native forests, pine forest and pasture land. The study provides useful 
information in relation to these options and recommends that social and economic 
considerations also be taken into account. A summary of key findings relevant to this 
plan is at Appendix A. 

The LCCSMP is being prepared by Parks, Conservation and Lands, the responsible 
land management agency for all of the Cotter Catchment in collaboration with 
ACTEW and the Emergency Services Agency. 

1.2.1 Description of the Cotter River and study area 

The source of the Cotter River is the subalpine wetlands generally referred to as the 
Cotter source bogs on Mt Scabby (1798 m) in the Scabby Range in the south-west of 
the ACT. Fed by numerous mountain streams, wetlands and soaks over its 70 km 
journey to the confluence with the Murrumbidgee River, the Cotter is, for much of the 
year an active montane river.  

The Cotter Catchment is much wetter than nearby Canberra, receiving an average of 
950 mm per annum in the upper catchment and 800 mm in the lower catchment, 
compared with 600 mm at Canberra Airport and 650 mm at Googong Dam (White et 
al. 2005). Maximum flows occur in August/September and minimum flows in 
February/March (ANU 1973). 

The Cotter River Catchment extends over 481 km2 and includes three sub-
catchments—the Upper Cotter (Corin Dam Catchment), Middle Cotter (Bendora Dam 
Catchment to Corin Dam) and the Lower Cotter (Cotter Dam Catchment to Bendora 
Dam). All of the upper and middle sub-catchments are protected in Namadgi National 
Park.   

The whole of the Lower Cotter Sub-Catchment covers an area of approximately 193 
km2. Sixty-five percent of the lower catchment lies within Namadgi National Park, 6% 
within NSW in the Brindabella National Park and the remaining 30% (approx. 64km2 
or 6000 ha) within the former ACT Forests estate. Approximately 1300 ha (22%) of 
the ACT Forests estate is designated Special Purpose Reserve, with the legislative 
objective specified in Schedule 1 of the Land (Planning and Environment) Act 1991 of 
managing it for recreational use.  

1.3 Brief history of land use in the Lower Cotter Catchment 

The western boundary of the Australian Capital Territory is defined largely by the 
watershed of the Cotter catchment. Most of the catchment has been given a high 
level of protection since early last century to ensure a safe and secure water supply 
for Canberra. Grazing leases within the catchment reverted to a 12-month issue from 
1908, and were terminated outright in 1911. The resumption of freehold land within 
the Cotter Valley in the upper sub-catchment was completed by 1913 (ACT 
Government 2005).  
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Compared with the upper and middle sections of the Cotter Catchment, the lower 
Cotter has been subject to a much higher level of disturbance as a result of human 
activity. Approximately 3000 ha of the LCC were cleared during the early period of 
settlement in the Canberra region to create grazing land (ANU 1973). This was prior 
to the establishment of the ACT and the completion of the Cotter Dam in 1915, which 
was Canberra’s only water storage facility for over 40 years.  

As early as 1918, overgrazing had resulted in serious soil erosion which was further 
exacerbated by the effects of rabbits. To stabilise the landscape, a program of tree 
planting was established with 3000 ha of pines (Pinus radiata) planted by 1931 (ANU 
1973). Over time the plantation, which was never intended to be a purely commercial 
operation (ACT Government 2003), grew substantially. Eucalypt forest was cleared 
for pine plantations from 1931 to 1961, however this practice eventually ceased due 
to community pressure and concerns about the impacts on water quality in the Cotter 
River and Reservoir (ANU 1973). Prior to the 2003 fires, 4200 ha of pine plantations 
were established in the lower catchment.  

Turbidity of the lower Cotter water supply has periodically been the focus of 
government concern. The Teakle Report produced by the National Capital 
Development Commission in 1961, investigated the sources of erosion (Wasson 
2003). It found that turbidity levels in the lower Cotter exceeded those in Bendora 
Dam almost three-fold. The report concluded that the main sources of sediment were 
roads and firebreaks.  

With the completion of Bendora Dam in 1961 and Corin Dam in 1968 (ACTEW 2005) 
management priorities for water shifted to the middle and upper sub-catchments. 
These two reservoirs provide most of the Canberra’s domestic water supply. The 
water from them is reliable and cost-effective to supply due to its high quality and 
therefore minimal treatment requirements, and the fact that the water is gravity fed 
rather than pumped to Canberra (ACT Government 2005). In addition, Googong 
Dam, completed in 1979, has provided a supplementary water supply during 
exceptionally dry periods. Immediately following the 2003 fires when turbidity in Corin 
and Bendora dams exceeded treatment capacity, Googong Dam provided Canberra 
and Queanbeyan with water.  

Concerns about water quality in the lower Cotter receded when Corin and Bendora 
dams were completed and water abstraction from Lower Cotter Catchment was 
suspended for over thirty years. However, since 2005, ACTEW resumed drawing 
water from the Cotter Dam for Canberra’s domestic water supply—a process made 
possible due to the completion of the new Mount Stromlo water treatment plant. 
However, the storage of the Cotter Dam is small—only around four gigalitres or less 
than 5% of the total Cotter Catchment storage capacity. Overall storage capacity is 
now being augmented by pumping water from the Cotter Dam to  
Googong Dam.  
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1.4 Impacts of the 2003 fires 

The 2003 fires destroyed 10 500 ha of the 16 000 ha pine plantation estate in the 
ACT. Only the Kowen plantation was left unburnt (ACT Government 2003). Most of 
the lower catchment was subject to very high fire severity during the 2003 bushfires 
and all of the pine plantations were destroyed. A heavy rainstorm that occurred 
shortly after the fires and subsequent relatively minor rain events have scoured 
gullies and roads. Elevated levels of turbidity in streams have persisted (White et al. 
2005). 

1.5 Current and future water supply options 

Water flowing from the LCC is of poor quality, mainly due to high turbidity levels, to 
the extent that it is not suitable for drinking water purposes without a high level of 
treatment (Office of Sustainability 2005). In order to ensure that the catchment can 
reliably deliver good quality water into the future, extensive rehabilitation and 
ecological restoration work is necessary. 

At the request of the ACT Government, in 2004 ACTEW initiated the Future Water 
Options study (ACTEW 2005). The study identifies a range of options including a 
Tennent dam on the Naas/Gudgenby rivers, and a new Cotter Dam that would hold 
78 GL of water—much more than the 4.7 GL stored in the existing Cotter Dam—
representing a storage increase of about 36% of the total storage available to the 
ACT and Queanbeyan. Water from a Tennent dam would require the same level of 
treatment as the Cotter and would need to be pumped as well. The operational costs 
of the Tennent dam (including pumping) would be at least twice those incurred for the 
Cotter Dam (ACTEW 2005). 

In December 2005, ACTEW Corporation began diverting water from the LCC to 
Googong Dam via the Mount Stromlo Water Treatment Plant (referred to as the 
Cotter Googong Bulk Transfer, CGBT). It is expected to augment the existing ACT 
water storage by 12 GL a year (Office of Sustainability 2005).  

In addition to these measures, direct pumping from the Murrumbidgee River is now 
possible as a drought contingency. This measure not only relies on water from the 
LCC, but also on the major tributaries flowing into the Murrumbidgee, such as the 
Paddys River and upstream flows from the Murrumbidgee itself (Office of 
Sustainability 2005). 

1.6 Shaping Our Territory Report  

The Shaping Our Territory Report–Opportunities for Non-urban ACT (ACT 
Government 2003) was commissioned by the ACT Government to provide advice on 
options for future non-urban land use in the ACT in the wake of the January 2003 
fires. The study was overseen by a steering committee of recognised experts and 
conducted by a consultancy team drawn from a wide range of disciplines. A draft 
report was released for public comment in August 2003.   
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The aim of the study was to review land use possibilities and to formulate 
recommendations that could be taken up by formal planning and governmental 
processes (2003: iv). A key issue for the Non-Urban Study was the question of what 
to do with the land occupied by the burnt plantations managed by ACT Forests. The 
report made a number of specific recommendations in relation to landscape 
rehabilitation in the LCC, the forest plantation industry, ecological resource 
conservation and recreation.   

The Shaping Our Territory report clearly states that the recommendations and 
options presented are not government policy (3003: 5). While it puts forward a 
number of recommendations the report does not present an integrated, long-term 
management plan for the LCC.  The study examined a range of options for plantation 
forest land including: 

 A pine wilding forest operation: deemed not to be financially viable (2004: 64). 

 Conversion to native forest: recognised as the best option from a water 
catchment management viewpoint. However, it was concluded that this option 
would be impractical due to the cost and feasibility of implementation within 
any meaningful timescale (2004: 65). 

 Plantation forest: deemed to be the best option for economic reasons and 
seemed to provide the means for prompt action to deal with landscape stability 
issues (2003: 66). 

The Shaping Our Territory Report concluded that the future use of the plantation 
lands should be determined primarily by consideration of water quality, fire protection, 
ecology, recreation and landscape and that commercial forestry may be a 
consequence of decisions taken for these other reasons rather than to maintain a 
commercially viable forestry business (2003: 73). 

Shaping our Territory recommended replanting of pines in much of the catchment, 
subject to increased attention being given to riparian and steep/inaccessible areas, 
reduction of the internal road network and better treatment of erosion hotspots 
associated with the road network and elsewhere. Considerable work has already 
been undertaken to address these issues.  

Since the report was completed, many changes to the then prevailing circumstances 
have occurred. Water is now being drawn from the Cotter Dam for domestic use. The 
landscapes previously occupied by pine plantations have shown a much greater level 
of natural recovery than initially expected. The conversion to native forest now 
appears to be environmentally and economically feasible.  
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1.7 Restoration work in progress 

Following the fires an inter-agency working group was formed to address immediate 
erosion issues, assess works planned for the catchment and their potential impacts 
on water quality. A report, Issues and Proposed Works in the Lower Cotter (ACT 
Government 2005a) made a number of recommendations to a Heads of Agencies 
Group. Works initiated as a result of those recommendations include:  

 erosion control measures where standing dead pines have been removed;  

 road decommissioning of approximately 100 km of roads; 

 the installation of sediment control structures (gabions) in eroding gullies;  

 the creation of a wetland and sediment pond in the Pierces Creek Catchment; 

 vegetation planting—pines (1285 ha) and native vegetation (230 ha) and aerial 
sowing of grass seeds to stabilise soils; and 

 weed control.  

ACTEW and PCL have been working together on the implementation of these works. 
Approximately $14.5 m has been spent or allocated to remediation and post-fire 
clean up works in the LCC by PCL, with another $7.5 m programmed over the three 
years to 2006/7–2008/9. ACTEW has spent $1.5 m on roads and erosion prevention 
measures throughout the catchment with another $9.5 m programmed over the three 
years to 2007/8.   

In addition to these works, an ACT Code of Forest Practice (ACT Government 
2005b) has been adopted along with the following subsidiary documents: 

 ACT Forest Roading Manual; 

 ACT Forest Silviculture Manual;  

 ACT Forests Soil Erodibility Classification Manual; and 

 ACT Forests Pest and Disease Manual. 

These documents aim to identify prescriptions for best practice management in all 
forest plantation areas and where appropriate are progressively being applied to all 
non-urban areas managed by the ACT Government. All documents are subject to 
change with increased awareness and research regarding forest practices. More 
stringent management practices than those specified in the ACT Code of Forest 
Practice and subsidiary documents may be required for the LCC. Updating the Code 
is essential if it is to be relevant and useful to the new role of the catchment, that is 
domestic water supply. 
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Map 1: Cotter Catchment and study area 

 



Lower Cotter Catchment Strategic Management Plan 2007  

 8 

2.  Planning considerations 

Commonwealth and ACT legislation as well as a range of plans, strategies, 
guidelines and agreements underpin or influence the management of water 
resources in the ACT and the planning and management of the Cotter catchment 
including the study area.   

2.1 Legislative and policy framework 

2.1.1 Commonwealth legislation and policy 

Australian Capital Territory (Planning and Land Management) Act 1988  
The Australian Capital Territory (Planning and Land Management) Act 1988 
establishes a planning framework for the ACT, involving considerations of national 
capital significance (The National Capital Plan (NCA 2005)) and planning for the 
needs of ACT residents (The Territory Plan (ACTPLA 2005)). The Act defines two 
categories of land in the ACT—National Land managed by the Commonwealth and 
Territory Land managed by the ACT Government on behalf of the Commonwealth. 
The study area is Territory Land. 

Environment Protection and Biodiversity Conservation Act 1999 
The Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) is 
the Commonwealth legislation that provides for environment protection. Under the 
EPBC Act, an action will require approval from the Commonwealth Environment 
Minister if the action has, will have, or is likely to have a significant impact on a matter 
of national environmental significance (which includes migratory species; threatened 
species on the national list and places on the national heritage list) and it is not 
subject to certain exceptions. Trout Cod and Macquarie Perch both of which are 
present in the Cotter River and Dam are included on the national list of threatened 
species and are therefore subject to the provisions of the EPBC Act.  

National Capital Plan  
The National Capital Plan (NCP) contains general land use policies for the Territory 
as a whole and also sets out principles and policies for particular land use categories 
in the Territory. Permitted land uses are also prescribed. The NCP is complemented 
by the Territory Plan that is prepared and administered by the ACT Government (see 
s. 2.1.2). The NCP provides some broad requirements for the management of ACT 
water resources and includes a general policy statement on the protection of the 
Cotter Catchment and a number of specific policies on catchment protection. 

See Appendix B for more details about policies of the National Capital Plan. 
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Australian Drinking Water Guidelines 
The Australian Drinking Water Guidelines (ADWG) (Australian Government 2004) set 
a framework or parameters for specification of guidelines or standards for drinking 
water quality at the state, territory or regional level. In accordance with the guidelines, 
agencies throughout Australia have adopted a preventative and multi-barrier 
approach to securing high quality raw water. The ADWG state that effective 
catchment management and source water protection provides the first barrier for the 
protection of water quality. The ADWG recommend that preventative measures be 
identified for each significant hazard or hazardous event. 

2.1.2 ACT legislation and policy 

Land (Planning and Environment) Act 1991  
The Land (Planning and Environment) Act 1991 is the primary authority in the ACT 
for land planning and administration. The Act establishes The Territory Plan, which 
defines planning principles, primary land use zones and land use policies for the ACT 
that must be not inconsistent with the National Capital Plan. 

Territory Plan 
The Territory Plan sets out the principles, policies and controls for development of the 
ACT including for the management and protection of the Cotter Catchment.  
The Water Use and Catchment Policies of the Territory Plan recognise the competing 
and often conflicting demands made on Territory water resources. They protect the 
waters and catchments of the ACT by specifying permitted uses and environmental 
values for each water body. The policies are grouped into three types of Water Use 
Catchments according to the predominant water use or environmental value within 
that catchment. These are: 

 conservation of aquatic habitat; 

 provision of domestic water supply; and 

 provision of drainage and open space. 

Specific objectives are set for each category of use, along with a number of policies 
that are designed to facilitate meeting those objectives (see Appendix B for more 
detail).  
The land use categories of the LCC specified in the Territory Plan are: 

 Mountains and Bushlands (Special Purpose Reserves); and 

 Plantation Forestry. 

Map 2 Current Land Use shows the Territory Plan land use zones. 

The Water Resources Act 1998 
The Water Resources Act provides for the sustainable use and management of the 
water resources of the Territory while protecting the ecosystems that depend on 
those resources. The Act establishes the ACT Environmental Flow Guidelines and 
the Water Resources Management Plan. The latter describes Territory water 
resources, proposed allocations, water allocations to various uses and action to be 
taken to manage water resources. The Environment Protection Authority regulates to 
maintain an environmental flow regime according to the provisions of the Act to allow 
sufficient water to be released from the dams for the health of aquatic ecosystems 
downstream. This is crucial for the survival of endangered fish species in the Cotter 
River. 

http://www.tams.act.gov.au/__data/assets/pdf_file/0007/391858/Map_2_land_use_final.pdf
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Environment Protection Act 1997  
The Environment Protection Act provides protection for the environment from 
pollution and other forms of environmental harm. It sets water quality standards and 
establishes the Environment Protection Authority. Operations in the catchment that 
have the potential to cause environmental harm are subject to authorisation by the 
Environment Protection Authority.  

Public Health ACT 1997  
The Public Health Act provides a framework to regulate drinking water quality 
including the ACT Drinking Water Quality Code 2000. 

Emergencies Act 2004 

The Emergencies Act establishes the ACT Emergency Services Agency and requires 
it to prepare a Strategic Bushfire Management Plan (SBMP) for the whole of the ACT 
(subject to review every five years). The SBMP provides the basis for bushfire risk 
assessment, bushfire prevention, and agency and community preparedness and 
response in relation to bushfires.  

It sets out the requirements for land managers for the prevention of and 
preparedness for bushfires, and requires land managers to prepare Bushfire 
Operational Plans (BOPs) for the mitigation of bushfire risk and empowers the ACT 
Rural Fire Service to undertake the suppression of bushfires in non-urban areas.  

Nature Conservation Act 1980  
The Nature Conservation Act provides for the protection and conservation of native 
plants and animals and gives authority for the Conservator of Flora and Fauna to 
manage Public Land reserved for conservation of the natural environment. It also 
establishes the organisation responsible for managing reserved areas (currently 
Parks, Conservation and Lands) and the ACT Flora and Fauna Committee. 
Provisions of the Act are applicable to National Land managed by the 
Commonwealth Government. 

Pest Plants and Animals Act 2005 
The main objects of the Act are to protect the land and aquatic resources in the ACT 
from threats derived from pest plants and animals, promote a strategic and 
sustainable approach to pest management, identify pest plants and animals and to 
manage pest plants and animals. The Act provides for the declaration of pest plants 
and animals and the preparation of management plans. The Act replaces provisions 
in the Land (Planning and Environment) Act 1991. 

Heritage Act 2004 
The Heritage Act establishes a system for the recognition, registration and 
conservation of natural and cultural heritage places and objects in the ACT, including 
Aboriginal places and objects. A list of these places and objects is maintained on a 
Heritage Register.  
(See http://environment.act.gov.au/heritage/actheritageregister.html.) 

http://environment.act.gov.au/heritage/actheritageregister.html
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ACT Heritage Guidelines 
The ACT Heritage Guidelines set out the strategy for conservation of the Territory’s 
Aboriginal, natural and cultural heritage places and objects. The guidelines contain 
statutory and non-statutory planning obligations and outlines current best practice 
conservation. 

Fisheries Act 2000 
The Fisheries Act provides for the conservation of native fish species and their 
habitats, sustainable management of fisheries, provision of high quality and viable 
recreational fishing and cooperation with other Australian jurisdictions in relation to 
protecting native fish species. 

ACT Nature Conservation Strategy 
The ACT Nature Conservation Strategy (ACT Government 1998) establishes a policy 
framework for the conservation of biodiversity in the ACT and is prepared under the 
provisions of the Nature Conservation Act 1980. 

ACT Natural Resource Management Plan 2004–2014 
The ACT Natural Resource Management Plan 2004–2014 (ACT NRM Board 2004) 
provides a strategic framework for natural resource management at the Territory and 
local scale and in the context of the Murrumbidgee River Catchment. This plan has 
been developed to meet the requirements of a Territory Bilateral Agreement for the 
delivery of Natural Heritage Trust funding through a ‘regional investment’ program. 

The ACT Integrated Catchment Management Framework 
The Integrated Catchment Management Framework for the ACT 2000 provides 
catchment management principles for the ACT and identifies essential elements for a 
holistic approach to planning and management of catchments. 

Think water, act water 
Think water act water sets out the ACT’s strategy for sustainable water resource 
management projecting to the year 2050. It outlines international, national and 
territory agreements and statutory and non-statutory planning obligations.   

ACT Code of Forest Practices 
The code provides a standardised approach to forest management that accounts for 
environmental values, including water quality and flow, soil protection, flora and fauna 
conservation and cultural heritage values. 

3. Values, management principles and goals  

This chapter outlines the physical features of the LCC, the values to be protected and 
major goals for management and key management issues. 

3.1 Location 

The Cotter Dam is located approximately 20 km west of Canberra. The entire Lower 
Cotter Sub-catchment area is 19 200 ha or 193 km2. The area this plan addresses is 
approximately 64 km2 or 6000 ha. The catchment is bounded by Namadgi National 
Park to the west, forestry areas to the south and north, and the Murrumbidgee River 
and Paddys River catchments in the east.  
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3.2 Physical features 

Table 1: Physical features of the Lower Cotter Catchment 

Feature Description 
Implications for 
management 

Topography 
/ landform 

Varies from steep to very steep and 
occasionally precipitous (>20 ) to 
moderately steep (10 –20 ) and flat to 
undulating (<10 ) (NCDC 1986). 
Footslopes and valleys contain alluvial 
deposits several metres deep.  

Steep areas are more 
prone to erosion as a result 
of natural or human 
induced disturbance.  

Soils Soils comprise red and yellow earths; red 
and yellow podzolics; krasnozem; and 
small patches of solodic soils overlaying 
a volcanic, sedimentary or alkaline 
granite (adamellite) geological base 
(Talsma 1983). Red earth soils have 
reasonable water storage capacity while 
other soil types have relatively low water 
retention properties (Talsma 1983). Soil 
erodibility classes have been defined by 
soil type, geology, vegetation cover, 
resistance to breakdown and slope (see 
Map 3) (ACT Government 2006). Soil 
erodibility ranges from moderate to 
extreme.  

Soil erodibility has 
implications for fire 
management, roading, 
revegetation and works 
that involve soil 
disturbance. Vegetation 
recovery and restoration 
measures are important for 
soil and landscape stability. 

Hydrology The Cotter is fed by numerous small 
streams and soaks originating in the 
Brindabella, Tidbinbilla and Hardy 
Ranges. A significant wetland exists at 
Blundells Flat. Small floodplains occur in 
the riparian zones of the larger streams 
including the Cotter River. Hydrology has 
been altered by the regulation of 
environmental flows as a result of 
upstream water impoundments (ANU 
1973) and an extensive road network 
(Lindenmayer 2006). Gully erosion is 
occurring throughout the areas of 
extreme to very high erodibility, 
particularly where roads are connected to 
streams.  

Hydrological elements of 
the landscape require a 
high level of protection. 
Restoration measures e.g. 
a reduction in roads and 
revegetation of riparian 
areas, will improve the 
hydrological function of 
landscapes and water 
courses. 

Wetlands fulfill an 
important filtering role by 
removing sediment and 
purifying water as well as 
providing habitat for a 
range of aquatic and 
wetland species.  

http://www.tams.act.gov.au/__data/assets/pdf_file/0006/391857/Map_3_Erodibility.pdf
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Feature Description 
Implications for 
management 

Climate Climate is typically continental with 
occasional extreme summer 
temperatures and winter minimums 
frequently below freezing (ANU 1973). 
Climate is influenced by fronts and 
cyclonic depressions moving across 
southern and northern Australia 
respectively and by elevation as air 
masses move over the mountains (ANU 
1973). Rainfall is highest in the winter 
with snow melt contributing to flows. 
Rainfall is variable across the LCC 
averaging around 800 mm per annum. 
Drought is a common feature and 9 
significant droughts have occurred since 
1940 (White et al. 2005) The mean 
annual maximum temperature at Uriarra  
is 190C. 

Cold air drainage and cold 
winters inhibit the growth of 
woody vegetation in low-
lying depressions (frost 
hollows) and retard growth 
for the coldest weeks of the 
year. Similarly, prolonged 
hot, dry periods will slow 
vegetative growth. Drought 
may impede or cause the 
death of vegetation and 
may reduce the success of 
revegetation and 
restoration programs. 
Autumn and spring 
generally provide mild 
conditions suitable for 
planting and seeding 
programs.  

3.3 Values 

The identification of the values attached to a place is an essential step in formulating 
management requirements. In broad terms, these values relate to natural 
significance or cultural significance, though the two may be inter-related and are 
considered inseparable by some people. The LCC is important for its natural values, 
particularly water resources, and its cultural values. 

Natural significance means the importance of ecosystems, biodiversity and 
geodiversity for their existence value or for present or future generations, in terms of 
their scientific, social, aesthetic and life-support value. Cultural significance means 
aesthetic, historic, scientific, social or spiritual value for past, present or future 
generations. Australian Natural Heritage Charter. 2nd edition (Australian Heritage 
Commission 2002) 

Management is fundamentally aimed at the protection and where possible the 
enhancement of important values. Some values are inherent in the resource and if 
adequately protected will not change significantly over time while others are reflected 
in contemporary societal values that may change over time.   

The challenge that arises is that not all members of the community value something 
in the same way or may value some attributes more highly than others. It is important 
to recognise that values have varying levels of significance that need to be taken into 
account when making decisions about land use and land management. Provisions in 
legislation and plans, existing Government policies, and an understanding of 
community values and the intrinsic values of a place all help to identify the important 
values to be conserved by management.  
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The National Capital Plan and the Territory Plan provide the planning and land use 
policy framework and articulate water as the primary value of the LCC.  

Table 2: Values of the Lower Cotter Catchment 

Value Description Management implications 

Water 
Resources 

The LCC has the potential to make a 
considerable contribution to the ACT 
domestic water supply. The mean 
annual run off of the Lower Cotter Sub-
catchment is almost 25% (36 GL/yr) of 
the total run-off (or inflow) for all of the 
Cotter catchment equivalent to half the 
annual abstractions from Bendora Dam. 
Current water storage of Cotter Dam is 
approx. 4 GL. The ACT Future Water 
Supply Options put forward by ACTEW 
Corporation identifies the possibility of a 
larger Cotter Dam that would hold 
72 GL of water. ACT water storage 
capacity is currently augmented by 
pumping water to Googong Dam.  

The protection of water 
resources is the primary 
consideration for all 
decisions and activities 
occurring in the catchment. 
Best practice catchment 
management requires the: 

 protection of hydrological 
features; 

 enhancement of 
ecosystem and 
landscape function; 

 managing risks to water 
quality; and  

 community 
understanding, support 
and involvement. 

Research 
and 
Education  

The LCC offers opportunities for 
learning at all levels, including research 
and community participation in 
rehabilitation of the catchment. 
Research topics that could improve the 
knowledge base for managing post-fire 
recovery of the catchment include water 
quality, road removal, regeneration 
techniques, bushfire management and 
landscape function.   

Research and education 
programs offer opportunities 
for: 

 collaborative research 
and monitoring; 

 organisational learning; 

 community based 
research and monitoring; 

 community education; 
and  

 systems for continual 
improvement of 
management.  

Recreation  The LCC has provided opportunities for 
a range of recreational activities before 
the 2003 fires. Some of these may be 
consistent with the protection of water 
quality. 

Risks associated with 
human activities such as 
water contamination by 
pathogens will need to be 
identified and minimised. 
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Value Description Management implications 

Natural 
Heritage:  

Ecological 
and 
Landscape 
Function; 
Biodiversity; 
Vegetation 
Cover. 

 

Special purpose reserves cover 1300 ha 
and have relatively intact native 
vegetation. These areas and others 
where native species regeneration is 
robust are a valuable seed source for 
catchment restoration.  

The condition of the landscapes, 
vegetation cover and biodiversity values 
of the LCC is variable due to a high 
level of disturbance and varying 
degrees of native regeneration post-fire. 
Biodiversity is important for landscape 
stability as it provides resilience to 
disturbance as a result of large-scale 
natural events such as bushfire. Several 
threatened and rare species have been 
recorded in the LCC including four fish 
species. (See Appendix C.)  

Vegetation cover is essential for soil 
stability and for maintaining water 
quality. Weeds (including pine wildings) 
and pine plantations may be playing a 
role in stabilising soils in some areas 
and therefore contributing to landscape 
stability and they are valuable within this 
context.  

 Management will need to 
consider: 

 the long-term water 
quality and water 
quantity outcomes as a 
result of revegetation 
programs; 

 cost effective measures 
to assist natural 
regeneration; 

 suitable species for 
replanting; 

 seed procurement; 

 a long-term weed 
management strategy 
and cost effective 
measures for weed 
control; 

 the protection and 
enhancement of 
biodiversity including 
threatened species;  

 the use of fire to manage 
vegetation, fuel hazards 
and water quality issues; 
and 

 progressive replacement 
of pines and priority 
weeds with native 
vegetation. 

Aboriginal 
and 
European 
Cultural 
Heritage 

The cultural heritage of the LCC is 
embedded in its landscapes. Numerous 
artefact scatters and a few less common 
but more significant Aboriginal sites 
have been identified. Campsites and 
travel routes between the mountains 
and the Limestone Plains were regularly 
used for thousands of years by 
Aboriginal people and more recently by 
European settlers. European history is 
well represented by hut ruins, and 
evidence of early pastoral and forestry 
activities. 

Management will need to 
consider: 

 protection measures for 
cultural heritage places;  

 community involvement 
in the interpretation of 
cultural heritage places; 
and 

 the possibility of new 
discoveries of Aboriginal 
places and objects 
unearthed by 
management activities. 



Lower Cotter Catchment Strategic Management Plan 2007  

 16 

3.4 Management principles 

An Integrated Catchment Management Framework for the ACT (ACT Government 
2000) identifies the following five essential building blocks to support integrated 
catchment management: 

i. an effective partnership between the community and government; 
ii. appropriate knowledge and skills; 
iii. legislative and planning instruments; 
iv. management coordination mechanisms; and 
v. effective resource use. 

The ICM Framework advocates the following principles to achieve sustainable 
outcomes for catchment management: 

 a holistic and integrated approach that considers the entire system and the 
interactions and interdependency between the social, cultural and 
environmental components; 

 the need to secure our natural resource base so that it can be productive, 
sustainable and enjoyable in recognition of community and individual 
dependence on natural resources (the underlying concepts of ‘sustainability’); 

 a partnership approach that encourages and facilitates the participation of all 
interested parties; 

 recognition of the regional context in which the Framework will operate and 
the routine use of coordinating processes and complementary management 
actions; 

 fair and equitable access to the use of natural resources so that future 
generations have the same or greater access and opportunities; and 

 natural resource management based on best available knowledge and 
continuous assessment, evaluation and improvement. 

Other important principles for management of the Lower Cotter Catchment are: 

Primacy of purpose 
The protection and maintenance of water quality in the interests of public health is the 
primary and over-riding objective in the management of the LCC. Activities in the 
catchment to achieve the primary objective take precedence over activities 
conducted for other objectives. 

Precautionary principle  
Planning and management decisions need to be made in line with the precautionary 
approach. This means that where there are threats of serious or irreversible 
environmental damage, lack of full scientific certainty should not be used as a reason 
for postponing measures to prevent environmental degradation (a sustainability 
principle).  

Multi-barrier protection of raw water quality 
A multi-barrier approach, consistent with the Australian Drinking Water Guidelines 
(Australian Government 2004) will be maintained for the protection of raw water 
quality. 



Lower Cotter Catchment Strategic Management Plan 2007  

 17 

Education and environmental stewardship 
Education is essential to promote an understanding and appreciation of catchment 
values and encourages individuals to take personal responsibility for protecting those 
values. 

Transparency and accountability 
Decision-making processes, and the environmental and organisational performance 
of land managers and other authorities are open to public scrutiny. 

3.5 Major goals 

High quality raw water in the Cotter Reservoir  
The LCC delivers high quality raw water to the Cotter Dam, which provides a clean, 
safe, reliable and cost effective domestic water supply. 

Healthy streams and riparian zones 
The environmental condition and ecological functioning of stream banks and the 
riparian zones around rivers and streams in the LCC has been improved and this is 
reflected in improved water quality in the rivers, streams and Cotter Dam. 

Stable catchments and natural ecosystems 
The ecological condition of degraded natural systems has been improved by 
stabilising soils and landscapes, by encouraging the regeneration of native species 
and by managing weeds. Ecosystems have become more resilient and self-
regenerating and able to deliver clean water to the rivers and streams. The effects of 
unplanned fires on the catchment and surrounding areas are minimised. 

 Access and use is consistent with delivering clean water and  
healthy landscapes 
Appropriate standards and controls have been applied to road access, fire 
management, recreation and management activities in the catchment to ensure water 
supply and environmental protection goals are met.  

Conservation of the natural and cultural heritage of the LCC  
The natural and cultural heritage of the LCC has been identified, conserved and 
interpreted  

Best practice management of the LCC  
Management is guided by a program of environmental monitoring and research that 
supports and informs management activities and long-term restoration programs. 
Management of the catchment to meet water supply criteria and the restoration of 
damaged landscapes has fostered a ‘learning environment’ and the willingness to 
trial and/or adopt new practices and techniques. 1

                                            

1
 1 Natural Heritage Conservation means all the processes and actions of looking after a place so as to retain its 

natural significance and always includes protection, maintenance and monitoring. It may also involve 

actions to repair degradation and includes conserving natural processes of change (Australian Natural 

Heritage Charter. 2nd edition (Australian Heritage Commission 2002)).  

Cultural Heritage Conservation means all the processes of looking after a place so as to retain its cultural 

significance. Cultural significance means aesthetic, scientific, social or spiritual value for past, present or 

future generations (Australia ICOMOS Burra Charter, 1999 (Australia ICOMOS 1999).   
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An involved and supportive community 

The community understand and support the over-riding goal of protecting the LCC for 
the purpose of supplying high quality water to Canberra. It will be necessary to work 
collaboratively with all sectors of the community and encourage stewardship of the 
catchment through education, consultation and by providing opportunities for the 
community to participate in its protection and restoration. 

3.6 Management issues 

3.6.1 Water quality 
Improvement of water quality is the primary purpose of the LCC Strategic 
Management Plan. Water quality within the Cotter Reservoir, before and after 
January 2003 bushfire has been relatively poor compared with Bendora and Corin 
Reservoirs. There have been many instances of high levels of turbidity, which have 
also correlated to elevated Iron (Fe) and Manganese (Mn) levels (White et al. report 
forthcoming). 

The following considerations are relevant: 

 Forestry operations have lead to a high density of roads in the lower Cotter. 
Several studies have found roads to be a major, if not dominant source of 
sediment to streams in catchments used for plantation forestry and timber 
extraction. The removal and better drainage of roads is likely to have a 
beneficial impact upon water quality in the LCC in the short and long term 
(Rustomji and Hairsine 2006). 

 Gullies and eroding stream banks are a significant source of sediment and 
turbidity in streams. Remedial measures to curb gully and stream bank erosion 
will also assist with markedly improving water quality.  

 Water quality benefits can be achieved by adopting a minimum-site-
disturbance policy for management activities (Rustomji and Hairsine 2006). 

 Establishing a permanent vegetation cover in riparian zones is an effective and 
efficient approach to improving water quality, including controlling the sediment 
yield to streams (Rustomji and Hairsine 2006). 

 A reversion of the catchment to near-natural conditions would substantially 
decrease sediment yields (perhaps by as much as 20 fold) (Rustomji and 
Hairsine 2006).  

Further information on water quality is at Appendix D. 

3.6.2 Water yield 
Water yield is an important consideration for urban water supply catchments where 
water security for townships is critical. Stream flow is also essential for healthy 
aquatic ecosystems and biodiversity. Water yield is closely linked to vegetation and 
land use patterns. For example, grasses use markedly less water than trees 
(Rustomji and Hairsine 2006; Vertessy 2001). From their literature review, Rustomji 
and Hairsine concluded that there is little difference in water yield for eucalypt and 
pine plantations. Planning should give careful consideration to revegetation options 
with a long-term view of maximising water inflows where this is practical and feasible.  



Lower Cotter Catchment Strategic Management Plan 2007  

 19 

Net water yield is linked with environmental flow obligations and is part of the overall 
management of the Cotter river system. An environmental flow regime is maintained 
to allow sufficient water to be released from the dams for the health of aquatic 
ecosystems downstream. 

3.6.3 Ecosystems and landscape function 
Landscape function refers to the ability of landscapes to retain resources within the 
system (Ludwig et al. 1997) while a loss of function means that a system leaks 
resources, such as water and nutrients, beyond its boundaries (Ludwig et al. 1997; 
Tongway and Hindley 2003). 

Sediment yields to streams and sediment deposited in the Cotter Dam strongly 
indicates that parts of the LCC are substantially dysfunctional. While roads and 
gullies are major sources of sediment (Rustomji and Hairsine 2006) it is possible that 
other factors such as post-fire disturbances as a result salvage harvesting of dead 
standing pine and site preparation for the replanting of pine plantations are also 
contributing to instability. Such activities impair native vegetation recovery, alter soil 
properties and nutrients, and alter hydrological regimes (Lindenmayer 2006). All of 
these disturbances follow a history of extensive vegetation clearing to make way for 
farmland and 80 years of forestry operations that has led to a dense road network 
and weed invasion.  

In relation to drinking water, a functioning landscape is able to provide a reliable 
source of clean water by keeping soil, nutrients and water within the system thereby 
ensuring that inflows to streams are filtered and clean. Wetlands, such as that on 
Condor Creek at Blundells Flat and Shannons Flat may make a significant 
contribution to this process and it may also be possible to create new wetlands as 
part of the restoration works in damaged sub-catchments. A fully functioning system 
is also able to absorb waste from biological processes and the impacts of events 
such as bushfires and storms although extreme events will trigger the transfer and 
loss of resources outside of the system. In summary, the health of an ecosystem 
determines its effectiveness in providing high quality raw water (Sydney Catchment 
Authority and NSW NPWS 2001) and therefore it is logical to adopt an ecosystem 
and landscape approach to manage drinking water supply catchments. 

In order to enable the LCC to consistently deliver high quality water a long-term 
commitment to ecological restoration is necessary. Worldwide, ecological restoration 
is a recent and growing scientifically based discipline. More strictly defined, 
restoration is one level of rehabilitation of natural ecosystems. Rehabilitation may 
involve regeneration, restoration or reinstatement (often in combination) that 
represent progressively greater degrees of human intervention. Definitions adopted 
for this plan are from the Australian Natural Heritage Charter, 2nd edit. (AHC 2002a): 

 Regeneration means the natural recovery of natural integrity following disturbance 
or degradation. 

 Restoration means returning existing habitats to a known past state or to an 
approximation of the natural condition by repairing degradation, by removing 
introduced species or by reinstatement. 

 Reinstatement means to introduce to a place one or more species or elements of 
habitat or geodiversity that are known to have existed there naturally at a previous 
time, but that can no longer be found at that place. 
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Rehabilitation can simply mean the removal of a disturbing influence to allow 
ecological processes to recover independently or it can involve a more complex 
process such as restoration and reinstatement of a species of concern in conjunction 
with control or elimination of an ecological threat. Rehabilitation projects need to give 
careful attention to objectives. Given the ecological dynamics of the natural 
environment, rarely is it possible to recreate previously existing environmental 
conditions even when there is reasonable confidence that these were known. 

The following issues are relevant to the restoration of ecosystems and landscape 
function. 

a) Biodiversity for stability and resilience 
Species-rich ecosystems have the ability to adapt to small and large-scale 
disturbances or changes e.g. fire, rainfall events and drought (Odum 1993; Payne et 
al. 1998). Revegetation and restoration programs that aim to create a resilient 
vegetation cover by assisting and encouraging the natural recovery of a diversity of 
species and vegetation structure, will achieve sustainable outcomes for the 
catchment. Systematic vegetation surveys have not been undertaken in the LCC. 
However, preliminary field investigations indicate that biodiversity is variable with a 
diversity of species regenerating in some areas, while other areas are heavily weed 
infested with very few native species occurring. 

b) Vegetation cover 
Vegetation cover plays an important role in catchment stability. Plants hold the soil 
together, replenish nutrients and provide a layer of litter on the soil surface that 
absorbs and filters rainfall (AMOG and ECOgis 2004). The stabilising effect of 
vegetation and its role in restoring organic matter to the soil is best achieved through 
a diversity of vegetation. Grasses and groundcovers hold surface materials while 
shrubs and trees curb the effects of wind erosion allowing resources such as water, 
nutrients and soil to be retained within the system (Ludwig et al. 1997; Tongway and 
Hindley 2004).  

In order to understand the condition of vegetation in the catchment a rapid 
assessment from satellite imagery and field survey was conducted for this report. 
Map 4 Vegetation Recovery illustrates twelve post-fire vegetation recovery classes. 
Vegetation recovery ranges from significant patches of bare soil, areas with good 
native regeneration and a low level of weed infestation, to areas with very poor native 
regeneration and an extensive weed cover. Areas with strong native regeneration 
and in the less erodible areas of catchment are generally showing improved 
landscape function. The very high to extremely erodible Pierces Creek area is very 
slow to regain function, particularly within the pine plantation area where the soil is 
bare and exposed to potential erosion by wind and water. 

http://www.tams.act.gov.au/__data/assets/pdf_file/0011/391853/Map_4_Vegetation_Recovery.pdf
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Treatment options for the various vegetation classes are variable depending on the 
condition of the landscape and vegetation.  

Treatments include: 

 monitoring and weed control; 

 assisted natural regeneration; 

 revegetation by direct seeding; and 

 revegetation by planting.  

A combination of these treatments may be required in some areas. See Tables 7 and 
8 in Appendix F for details of treatments and associated costs for each recovery 
class. 

Prior to European settlement, vegetation types that are likely to have existed 
throughout the LCC include grassy and shrubby woodland in the eastern half of the 
study area with gradients from woodland to dry open forest and wet forest, with 
riparian vegetation prevalent along steams and drainage lines. Small pockets of 
grassland probably existed in frost hollows. Indicative, modeled pre-1750 vegetation 
types are shown at Map 5 and associated revegetation opportunities are described at 
Appendix E. It is not feasible to restore the pre-1750 vegetation communities in the 
catchment as they would have originally been species-rich communities and now, 
some areas contain just a few native species. The modeled data will be used simply 
to provide information as required, for identifying suitable species for planting. This is 
standard practice for planning revegetation programs. 

Cost and availability of native seed may be a limiting factor for revegetation with 
some native species, particularly if large quantities of seed are required. Natural 
regeneration is occurring in many areas and this will reduce the need for, and the 
associated costs with propagating nursery raised seedlings and planting out. 

c) Riparian areas 
Riparian zones, including wetlands, require special attention, particularly in relation to 
water quality where they play a major role in filtering runoff and associated nutrients 
and pollutants and by providing stability for stream banks (Peat and Norris, 2005). 
Riparian vegetation is usually denser and is adapted to different soil and soil moisture 
conditions than adjacent vegetation.  

Much of the riparian zone in the LCC is heavily infested with blackberries (Peat and 
Norris, 2005). Blackberry control is expensive, requiring 3 or 4 years of follow-up 
treatment to kill large plants. Replacement with dense plantings of suitable species 
will be required. The wetland on Condor Creek at Blundells Flat is showing some 
signs of recovery since the 2003 fires, however additional remedial work is required 
including removal of exotic species, including pine wildlings. 

Vegetation that provides shade for streams is important to regulate stream 
temperature and improve biological function and species habitat. In-stream wetlands 
could potentially, markedly reduce in-stream sediment movement (Rustomji and 
Hairsine 2006). 

Riparian areas are also important for birds and other animals that use them as 
habitat and corridors for moving across the landscape. For example, riparian 
corridors would be used during spring by many smaller birds as they migrate into the 

http://www.tams.act.gov.au/__data/assets/pdf_file/0003/391854/Map_5_final.pdf
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higher ranges and forests of Namadgi National Park to breed. Restoration actions will 
need to take into account specialist knowledge of these animals to ensure their 
ecological requirements are met. 

The Riparian Management Zones shown in Map 6 are based on stream 
classifications defined in the ACT Code of Forest Practice. They do not include 
drainage depressions or drainage lines that only carry surface water during rainfall 
events. Additional buffers have then been applied based on a 'break of slope' 
analysis. Where the break of slope extends beyond the stream buffer widths required 
under the Code of Practice, a wider buffer is applied to include the first and where 
appropriate, also the second break of slope. The Cotter reservoir has been buffered 
to include the area that would be flooded if the Cotter dam wall was raised and to the 
top of ridge above the dam.  

Consistent with the ACT Code of Forest Practice the boundaries of the Riparian 
Management Zones require field checking and may need to be adjusted for practical 
purposes so that they are generally consistent with easily recognisable landscape 
features, while maintaining the required buffer width. Where drainage lines and 
drainage depressions are present, an Exclusion Zone (minimum width 10 m) is to be 
established for operational and restoration purposes.  

d) Fire 
Fire will become an increasingly important aspect of land management as the effects 
of climate change become more apparent. Predictions of the effects of climate 
change on fire frequency made specifically for the ACT under a range of climate 
change scenarios show that the LCC is particularly sensitive area of the ACT and is 
likely to experience a marked increase in fire frequency under future climate change 
scenarios. Intense, large-scale fires could occur around every 24 years (current 
frequency is 40 years) and in the worse case scenarios every 6 to 12 years (Cary in 
Rusjomji and Hairsine 2005: 49).  

The LCC lies within a major fire path between the northern end of the Brindabella 
Range to the west of the catchment, and Canberra suburbs in the east. Careful 
consideration therefore, must be given to the types of vegetation cover and their 
potential to reduce fire risk and balancing this with water quality and catchment 
restoration goals.  

Legislative Requirements 
Bushfire management is subject to the Emergencies Act (see s. 2). Under the Act, 
the Emergency Services Authority is required to prepare the Strategic Bushfire 
Management Plan (SBMP) (ESA, 2005) with the objective to minimise the likelihood 
of bushfire and protect the people, community and environment of the ACT from the 
negative consequences of unplanned fire. Version One of the plan was finalised in 
2005. The Emergencies Act requires land managers to prepare Bushfire Operational 
Plans (BOPs) for the mitigation of bushfire risk and empowers the ACT Rural Fire 
Service to undertake suppression of bushfires in rural areas, including the LCC. 

The Strategic Bushfire Management Plan 
The SBMP identifies Bushfire Fuel Management Zones for the Cotter Catchment. 
Most of the LCC is a zoned as a Land Management Zone where the regime for 
prescribed burning is determined according to land management objectives. Some 
areas are designated as Outer Asset Protection Zone where a high degree of fuel 



Lower Cotter Catchment Strategic Management Plan 2007  

 23 

management is applied based on fuel load specifications. The Outer Asset Protection 
Zones in the LCC largely fall within the Special Purpose Reserves that are areas of 
extreme to very high erodibility. Fire planning and fuel management will require 
careful consideration for these areas as frequent burning (as may be required to 
meet standards under the Strategic Bushfire Management Plan under the 
Emergencies Act 2005) could trigger erosion and cause a further decline in water 
quality.  

The SBMP zoning for the LCC reflects the land use for commercial pine plantations. 
The Outer Asset Protection Zones were identified adjacent to plantations to provide 
them with a high level of fire protection. Given the renewed focus on water quality in 
the LCC and revegetation options that are available, it is timely to review Fire 
Management Zones to take into account the protection of water as the primary land 
management goal. Other factors relating to water, such as ecological fire thresholds 
for native vegetation, impacts on soils and landscape stability will also require careful 
consideration. 

Fire planning must also take into account other fire management objectives of the 
SBMP such as the protection of human life, property and infrastructure, 
environmental and ecological assets and social, cultural and economic assets.  

In accordance with the risk management framework of the SBMP strategies for 
bushfire prevention, preparedness, response and recovery strategies will be essential 
elements of fire planning at both a strategic and operational level. Fire planning for 
the LCC will need to be undertaken within the context of the larger landscape 
surrounding it including all the Cotter Catchment and adjacent areas. Consultation 
with relevant NSW agencies is essential to this process.  

Fire Risk: 
Fires are ignited either through natural causes (lightning) or by people. The risk for 
lightning strike in and around the LCC is high due to its elevation and the mountains 
to the west. The risk of deliberate arson or accidental ignition (e.g. escaped 
campfires, industrial, burnt-out vehicles) by people is also high. The LCC has a 
history of relatively frequent human ignition due to the high level of access and its 
close proximity to Canberra. Power line accidents or failures across the landscape 
also present a risk of ignition during storms or maintenance. Human ignition can be 
controlled by: 

 limiting access to the catchment; 

 enforcement of illegal activities; 

 regulation of equipment and procedures; and 

 education of the community. 

Planned Fire  
Planned fire (prescribed burning or hazard reduction burning) is a land management 
tool primarily used to lessen the negative impacts of unplanned fire, by reducing the 
intensity and rate of spread of fires. Hazard reduction burning will not necessarily 
stop fires or prevent all negative consequences, however it may reduce the intensity 
and speed of fire and therefore provide an advantage for fire suppression. The aim is 
to reduce fire risk, in particular to prevent large areas of the catchment from being 
burnt at any one time and lessen the impact of fire on water quality and on Canberra. 
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Application of ecologically-based fire regimes  
Planned fire may be undertaken to achieve ecological objectives by undertaking a 
burning program to a specific fire regime (intensity, frequency and seasonality) taking 
into account fire thresholds of ecological communities. Ecological burns are usually 
used to: maintain biodiversity values of an area by diversifying habitat (e.g. 
manipulation of vegetation age class and structure and species diversity); to favour 
particular species or ecological communities; or for specific ecological restoration 
outcomes (e.g. weed control, for the recruitment of native plant species).  

An ecological approach to managing the catchment is important for water quality 
outcomes. This necessarily means that ecologically-based fire regimes will be an 
important aspect of restoring and managing the catchment on a sustainable basis. 
This requires balancing both fire risk and catchment protection. As a general rule, fire 
management strategies that are consummate with ecological fire thresholds will be 
applied across the catchment. There will however, be fire fuel hazard reduction zones 
where a higher level of fuel management can be undertaken but not to the long-term 
detriment of soil stability and water quality.  

Vegetation and fire fuel reduction outcomes  
A dense forested vegetative cover—whether of eucalypts or pines—is vulnerable to 
bushfire damage of the type that occurred in 2003. Revegetation options will provide 
the opportunity to integrate fire management with catchment management outcomes. 
For example, fire fuel management zones can be planned according to selected 
vegetation types to be planted in the catchment. These zones can be designed to 
provide additional protection measures for Canberra and the catchment. 

Some areas in the eastern section of the catchment where woodlands are likely to 
have occurred prior to European settlement could be reverted to open woodlands 
with a grassy understorey and thereby provide a vegetation cover that has a lower 
fuel content than forest. This would create fire fuel reduction zones between the 
forested areas in the Brindabella Range and outer Canberra. A grassy woodland type 
of vegetation would tolerate more frequent burning and recover relatively quickly from 
fire and therefore allow for fuel reduction while providing soil stability which is 
important for water quality outcomes. 

Other fuel management options include slashing and grazing. Slashing would be 
difficult in most areas due to the roughness of the terrain. Grazing may be an option 
but it is generally not recommended in water supply catchments due to the risk of 
pathogen contamination of water supply. Grazing may be feasible if the water is 
being fully treated prior to distribution and if stock is kept away from streams and off-
stream watering is supplied. Other factors that must be considered before grazing 
can be selected as a management option include impact of stock on regenerating 
vegetation, access to watering points, fencing and public safety. 

Fire Access  
An appropriate level of access for fire management purposes is essential for 
operational requirements e.g. fuel management and fire suppression. As noted 
previously, roads have been identified as major contributors of sediment to streams. 
Planning will need to identify a suitable road network for fire and other management 
purposes. 
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e) Weeds 
Many areas of the LCC are heavily infested with weeds. In general, weeds do not 
impact on water quality and in some cases contribute to landscape function in a 
positive way by stabilising soils. Good land management practice and legislative 
obligations require land managers to suppress or contain weeds. Further more, 
weeds compete with native species for resources and therefore controlling them in 
areas where there is good native regeneration will generate quick and long-term 
environmental outcomes.  

The initial focus on weed management will be in native forest areas, particularly 
those adjacent to Namadgi National Park and the Special Purpose Reserves. This 
may mean that a weed cover will be prevalent in other areas of the catchment for a 
long time. 

Pine wildings are dominant in many of the former plantation areas, riparian areas are 
heavily infested with blackberry and St Johns Wort is prevalent in patches. Several 
other weed species are present. Very steep terrain and areas heavily infested with 
blackberry and pine wildings will present the greatest challenges for management 
and in some cases it may not be feasible to remove them entirely.  

Integrated weed management will be an ongoing part of land management in the 
LCC and implemented according to available resources and management priorities. It 
is unrealistic to anticipate widespread weed eradication in such a disturbed 
landscape. A comprehensive weed control program will be required, focused on high 
priority areas and weed species. 

f) Rare, threatened or unusual species 
There are several rare, threatened or unusual species in the LCC (see list at 
Appendix C). Of particular importance are two fish (Macquarie Perch and Two-spined 
Blackfish) and the Murray River Crayfish found in the Cotter River and its tributaries. 
Management of these and other threatened species and their habitats is set out in 
detail in Action Plan 29 (Aquatic Species and Riparian Zone Conservation Strategy) 
prepared under the Nature Conservation Act 1980.  

Management of the LCC will take into account of the requirements set out in this 
Action Plan to ensure these species remain part of the biodiversity of the area, or 
their recovery is supported. Environmental flow releases play a crucial role in 
maintaining the habitat of these species. Included in environmental flows are 
components designed to maintain the riffle areas of the river, where Blackfish live 
and Macquarie Perch feed, and others to clean sediment out of pools, important 
Macquarie Perch habitat. The environmental releases below Bendora Reservoir are 
based on the flows in the Cotter River higher in the catchment, and are of water as 
similar as possible in quality to that higher in the catchment.  

The Environment Protection Authority also requires ACTEW to monitor streamflow, 
water quality and the fish populations in the lower Cotter River to ensure that 
environmental objectives are being met. 

3.7 Research and monitoring 

The LCC has a long history of use as a site for research and education, particularly 
for students at the ANU Forestry School. Permanent reference points to observe 
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ecosystem dynamics were established throughout the Cotter catchment by the 
Australian National University in the 1970s. The first major work describing the timber 
and forest resources of the entire Cotter valley was prepared in 1973 and other 
information on the plants and animals was compiled by the National Capital 
Development Commission between 1984 and 1989 (Ecological Resources of the 
ACT, Tech Report No 42, Cotter Catchment Environmental Analysis, Tech Report No 
45 and Sites of Significance in the ACT Vol 8 Cotter River Catchment Tech Report 
No 56). 

Establishment of arboreta by the Commonwealth’s Forestry and Timber Bureau from 
the 1920s provided information on the suitability of a wide range of coniferous and 
deciduous trees to the ACT. Most of these arboreta were destroyed in the 2003 
bushfires.  

The birds of the Cotter Catchment have been studied by the Canberra Ornithologists 
Group at several permanent monitoring sites as part of a bird-banding project. Other 
studies have gathered information on the reptiles of the catchment, the Corroboree 
Frog (an endangered species now confined to the sub-alpine wetlands, but with 
historical records at Blundells Flat), and the flora of the montane landscapes of the 
ACT. Research continues on several species of fish listed as threatened in the ACT 
in the Cotter River and reservoir. 

The CSIRO Land and Water report identified opportunities for learning (at all levels 
and including research) and community participation in rehabilitation of the LCC. 
Research topics that could improve the basis for managing the post-fire recovery of 
this LCC include water quality, road removal, regeneration techniques and bushfire 
management. Some projects that address these research topics have been initiated 
since the 2003 bushfires. An outline of the key topics nominated by CSIRO and the 
work initiated after the 2003 fires by Environment ACT follows: 

 Monitoring of water quality, water quantity and in-stream health of streams and 
the reservoir. In addition to the normal measured attributes, monitoring of the 
downstream movement of major stores of sediment and other pollutants that have 
mobilised following the fires, and the effectiveness of mitigating this downstream 
transport through construction of wetlands, would provide a greater understanding 
of the longer term catchment responses. The significance of these actions for the 
restoration of in-stream habitat is also an important question. This monitoring 
would be of benefit to the relevant agencies and broader community and would 
ideally be suited to be linked to CSIRO’s Water Resources Observation Network 
(see < http://www.wron.net.au >).  

Parks, Conservation and Lands is currently undertaking water quality and in-
stream health monitoring in partnership with the eWater CRC. The project, 
although initially modest, is expected to be expanded in the next five years.  

 The Centre for Resource and Environmental Studies with Environment ACT 
(formerly with ACT Forests) and other partners, in 2004 initiated a research 
project in the catchment to examine the effects of different widths of riparian 
buffers on fauna. The focus of the research is on the establishment of riparian 
buffers through pine plantations.  

http://www.wron.net.au/
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 The development of methods to prioritise and target the management and 
removal of existing roads to protect water quality. Work has commenced with 
CSIRO on modelling road closures and connectivity. Road removal and 
rehabilitation trials are being undertaken. 

 An assessment of which areas are regenerating successfully under natural 
conditions and which areas may, due to a legacy of past land use (loss of seed 
stock, poor soil quality) require more direct management or intervention. Parks, 
Conservation and Lands has commenced this work as an input to this Strategic 
Management Plan. Further analysis of satellite imagery is planned in order to 
support implementation of the plan, particularly in relation to identifying 
revegetation priorities, preparing work plans and monitoring progress. 

 The establishment of sub-catchment scale trials of rehabilitation techniques. Sub-
catchments would receive differing rehabilitation management and the 
comparisons of the sub-catchments would form the basis of monitoring of water, 
wildlife and aesthetic attributes;  

 Fire management research could also be included in the design of the catchment. 
Trials of different styles of control burning would be useful from a research and 
community education perspective. 

The CSIRO report also suggests that the Cotter Catchment is an ideal location for a 
multi-purpose centre that focuses on the processes of catchment recovery and also 
serves as a base for community involvement. 

Other research opportunities are still to be explored and could include partnerships 
with Cooperative Research Centres (CRC) in order to tap into a wide range of 
expertise and technical knowledge. For example the Weeds CRC already has a 
significant focus on biological control of blackberries. Other CRCs with potential links 
to the LCC include the eWater, Bushfire and the Invasive Animals CRCs.  

Other programs that are being undertaken include those between Parks, 
Conservation and Lands and the community as part of its Land Keepers partnership 
with the Natural Heritage Trust. These include determining suitable and successful 
erosion control and sediment retention techniques in the catchment and the 
rehabilitation of degraded landscapes, including wetlands at Blundells Flat.  

Related research studies being undertaken at the Australian National University 
include (a) the nature of groundwater systems (to predict stream flow); (b) pollen and 
charcoal in a number of valley floor/bog systems (including some dating); (c) a 
summary of the long term record for water quality and trends for iron and manganese 
in Corin, Bendora and Cotter dams; (d) past extreme event return frequency; and (e) 
the identification of critical issues that could impact on the ACT water supply system, 
e.g. future catastrophes such as the 2003 fires, climate change and variability, water 
usage and demographics. 

A monitoring program is a fundamental requirement for a successful adaptive 
management approach in the LCC. Such a program can be designed to deliver the 
information or feedback necessary to continue with or modify management actions. 
The results of a monitoring program can also be used to inform stakeholders of 
progress in achieving intended outcomes, and in education/information materials. 
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Some elements of a monitoring program have been put in place since the 2003 fires. 
These include testing of water quality, identification of erosion hot spots, recovery of 
aquatic macroinvertebrates, and monitoring of ongoing erosion and the success of 
control measures. 

3.8 Risk management 

The Australian Drinking Water Guidelines (ADWG) (Australian Government 2004) 
stress the importance of high quality raw water for safeguarding public health. Clean 
water reduces the potential for health risks associated with contaminated water and 
reduces the requirements for chemical treatment of water. High quality raw water is 
better for public health and costs less to deliver to the community (Australian 
Government 2004).   

The ADWG recognise the importance of a preventative, multi-barrier, risk 
management approach to minimise the risks of water contamination in order to 
ensure the protection of public health in drinking water supply. Barriers in such an 
approach include: 

1. Catchment management and source water protection. 
2. Detention in protected reservoirs and storages. 
3. Extraction management. 
4. Coagulation, flocculation, sedimentation, filtration and disinfection. 
5. Protection and maintenance of the distribution system (2004: 3–9). 

There have been many instances around the world where serious impacts on 
community health have occurred as a result of a break down in one or more of these 
barriers. If the raw water of a catchment is contaminated then the safeguards for 
community health lies with either a long retention time of water in the dam for natural 
sterilisation processes to occur or at the water treatment point of the water supply 
system. Should either one of these be insufficient then the potential for widespread 
sickness is high.  

The ideal scenario for water supply is to have a catchment that delivers high quality 
raw water with a very low risk of contamination to prevent serious health issues 
should any of the other barriers fail. Catchment protection therefore, is the first and 
most important health preventative measure.  

Catchments that produce high quality raw water generally have the following 
attributes: 

 extensive vegetation cover;  

 functioning natural ecosystems; 

 intact riparian areas with a persistent vegetation cover; 

 soil stability; 

 minimal unnatural disturbance; 

 free of chemical pollutants; and  

 free of pathogens. 

Other important elements of risk management are access arrangements (s. 3.11), fire 
protection (s. 3.6.3(d)) and management standards (s. 4.3). 



Lower Cotter Catchment Strategic Management Plan 2007  

 29 

The ADWG recommend that preventative measures be identified for each significant 
hazard or hazardous event according to a risk assessment.  

3.9 Cultural heritage  

European, Aboriginal and natural heritage are well represented in the catchment. 
Aboriginal sites are numerous, comprising artefact scatters and some more 
significant sites. They are the legacy of thousands of years of occupation and the use 
of travel routes between the mountains and the Limestone Plains by Aboriginal 
people and more recently by European settlers. European history is well represented 
by hut ruins, and evidence of early pastoral and forestry activities.  

Throughout the catchment there were several arboreta that were planted for forestry 
research purposes from the 1920s. All but one of these were destroyed in the 2003 
wildfires. The arboreta at Blundells Flat were particularly significant and they could in 
part be replanted with a mix of softwood tree species that were originally planted 
there.  

The Heritage Act 2004 (ACT) establishes a system for the identification, registration 
and conservation of natural and cultural heritage places and objects in the ACT, 
including Aboriginal places and objects. A list of these places and objects is 
maintained on a Heritage Register 
http://www.environment.act.gov.au/heritage/heritage_register . Following assessment 
of their heritage significance using criteria specified in Section 10 of the Act, places 
and objects are listed on the Register on the advice of the ACT Heritage Council. 
Table 3.3 is a list of recorded heritage places in the LCC. 

The protection and where appropriate, the interpretation of heritage places is an 
important aspect of managing the LCC. Part 16 (s. 106-110) of the Act sets out 
responsibilities of public authorities in relation to heritage on land they manage. 
Sections 74-76 of the Act state that it is an offence to diminish the heritage 
significance of a place or object or to damage an Aboriginal place or object and there 
are penalties for doing so. Any proposed activity likely to impact on a heritage place 
or object must first be submitted to the Heritage Council for endorsement. All matters 
relating to Aboriginal places and objects must be referred through Council to the 
representative of Registered Aboriginal Organisations (RAOs). 

http://www.environment.act.gov.au/heritage/heritage_register
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Table 3: Heritage places recorded in the study area 

Type Place Type Conservation Value Total 

Aboriginal Artefact Scatter Low 273 

Aboriginal Artefact Scatter Medium 15 

Aboriginal Artefact Scatter High 1 

Aboriginal Rockshelter High 2 

Aboriginal Stone Outcrop Low 1 

Aboriginal Scarred Tree High 1 

Historic Hut Remains Not yet registered 5 

Historic Harvested Stump Not yet registered 1 

Total   299 

Note: This information is only correct at time of publishing and is subject to change at 
any time. 

3.10 Education and community involvement 

Opportunities for learning about catchment management, landscape and ecological 
systems, water quality, cultural heritage and many other disciplines exist for 
organisations, research institutions, community groups, schools and individuals. 
There already exists a substantial pool of experts, community groups and individuals 
that have a keen interest in the management of the catchment. The ACT 
Landkeepers program, funded jointly by the ACT Government and the Australian 
Government's Natural Heritage Trust and delivered in partnership with Greening 
Australia (ACT & SE NSW), is an important and growing stimulus to community 
involvement in the restoration of the Lower Cotter. 

Partnerships and collaborative projects and programs with the scientific community 
and community groups have the potential to expand management capacity and the 
repertoire of management activities and programs for the catchment. Such programs 
include research and monitoring, revegetation and restoration programs, heritage 
protection and restoration, interpretation and education projects.  

3.11 Access for recreation and other uses 

Appropriate standards and controls need to be applied to road access for fire 
management, recreation and management activities in the catchment to ensure water 
supply and environmental protection goals are met. 



Lower Cotter Catchment Strategic Management Plan 2007  

 31 

Public access to much of Uriarra and Pierces Creek Forests was generally 
unrestricted when it was being managed as a pine plantation. However, uncontrolled 
access has the potential to lead to deliberate or accidental arson, vandalism and 
illegal activity, all of which are considerable threats to the catchment and 
infrastructure. Fire ignition is a particular concern when it is difficult to restrict access 
to vulnerable areas.  

The Strategic Bushfire Management Plan requires land management agencies to 
heighten bushfire preparedness and response adjacent to the urban areas of 
Canberra and this includes managing risk, especially during periods of very high fire 
danger. Access arrangements and the location and design of roads and recreation 
nodes are critical elements of risk management as are arrangements for emergency 
access and egress.  

Prior to the 2003 bushfires, the LCC was a popular recreation area for a range of 
activities including high impact pursuits such as car rallies, trail bike riding and four 
wheel driving. The LCC was available for day-use recreation with only the foreshores 
of the Cotter Dam closed to public access. No camping or overnight facilities were 
provided. Picnic areas and the camping area in the Cotter precinct below Cotter Dam 
are popular for picnicking and sightseeing. This area however, is not included in the 
study area for this plan. 

The main activities that took place in the LCC include: 

 horse riding (including equestrian events); 

 mountain bike riding (including down-hill mountain biking events); 

 fishing; 

 swimming; 

 picnicking; 

 car rallies; 

 trail bike riding; 

 dog exercise (including dog sledding events); 

 four wheel driving; 

 recreational driving; 

 walking, bushwalking, running (including fun runs and similar events); and 

 events e.g. rogaining, orienteering. 

The 2003 bushfires caused significant damage to the catchment and most of it was 
temporarily, unsafe or unsuitable for recreational use. The number of visitors entering 
the catchment is gradually increasing as the landscapes recover and the amenity 
improves. The Environment Protection Authority has not authorised car rallies in the 
catchment since the fires and it is unlikely that such uses will be permitted until the 
vegetation has recovered and road infrastructure is at a suitable standard. 

Visitor impacts are typically physical in nature, but it also may be social whereby the 
experience of other visitors is affected in some way. Visitor behaviour, numbers, use 
frequency and site characteristics are factors that will influence impacts and the 
necessary management approach. The issues of most concern for the water supply 
is contamination of water by pathogens caused by human waste entering water 
courses and erosion caused by damaging activities (ACT Government 2005). 
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Access to water supply catchments for recreation is a key management issue and 
relates to the multiple barrier approach to prevention of catchment contamination 
discussed in s. 3.8 above. This is identified by ACTEW in its Future Water Supply 
Options Strategy that states: 

The concern is that recreational uses within the catchment itself may conflict with 
the primary function of the catchment, which is the provision of safe, high quality 
drinking water (2005: 23). 

While contamination prevention in the rest of the catchment within Namadgi National 
Park is strongly focused on access and use controls, in the LCC more emphasis will 
be necessary on those barriers established from the point of extraction (extraction 
management, treatment, distribution) as well as protection of the Cotter Dam storage.  

Now that water is being extracted from the LCC for Canberra’s domestic water 
supply, provision of public access that is appropriate and consistent with the 
protection of water quality will need to be the priority consideration. This may require 
restrictions on access and uses that pose a risk to water quality, possibly including 
those that occurred in the LCC before the 2003 fires. Nature based recreational 
opportunities may emerge as the catchment stabilises. Recreational activities in the 
LCC will be considered in the context of the overall recreation opportunity spectrum 
for national parks, reserves and public land in the ACT and surrounding areas. 

3.12 Economic considerations 

As mentioned in the background information, the Shaping our Territory report 
recommended that up to 86% of the pine plantations that previously existed in the 
catchment could be replaced subject to increased attention being given to riparian 
and steep areas, the road network and erosion hotspots. Native vegetation was 
recognised as the best option for the catchment but at the time, it was not to be 
economically and environmentally feasible.  

Since then the landscape and vegetation changes and new knowledge now means 
that restoring the catchment to a primarily native vegetation cover is an achievable 
long-term goal.  

A financial and cost/benefits report of the restoration measures required to achieve 
the long-term vision for the catchment is at Appendix F. 

4. Strategies, policies and actions 

Key management strategies that underpin the principles and goals articulated in 
Section 3 are: 

1. A water resource approach to achieve water quality outcomes. 
2. An ecosystem approach focused on the functioning of natural ecosystems. 
3. A risk management approach with the aim of protecting the quality and 

quantity of water supplied to Canberra. 
4. An adaptive and collaborative approach whereby research and monitoring is 

focused on achieving best practice catchment management. 
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4.1 Strategy 1: A water resource approach to management 

Streams, rivers, creeks, wetlands, bogs, drainage channels, flood plains, soils, 
vegetation, stored water, surface water and ground water are the important elements 
of the hydrological systems in the Cotter and are the highest priority for management 
of the LCC. Landscape disturbance for the establishment and management of pine 
plantations and the extensive road network (as discussed in s. 1.3) will have altered 
the hydrology of the catchment. Land use will need to be modified to reflect the 
renewed focus on water quality for domestic supply purposes. 

4.1.1 Management goals  

Major goals for a water resource approach to management as stated in section 3.5 
are: 

High quality raw water in the Cotter Reservoir  
The LCC delivers high quality raw water to the Cotter Dam, which provides a clean, 
safe, reliable and cost effective domestic water supply. 
Note: The target for water quality is that water flowing out of the LCC (into Cotter 
Dam) is of the same quality as the water flowing in from Namadgi National Park.  
 

Healthy streams and riparian zones 
The environmental condition and ecological functioning of stream banks and the 
riparian zones around rivers and streams in the LCC has been improved and this is 
reflected in improved water quality in the rivers, streams and Cotter Dam. 

Access and use is consistent with delivering clean water and healthy 
landscapes 

Appropriate standards and controls have been applied to road access, fire 
management, recreation and management activities in the catchment to ensure water 
supply and environmental protection goals are met.  

4.1.2 Management policies 

The following policies apply to Strategy 1: 

1. As a general principle all proposed activities/land management practices must be 
considered in terms of their contribution or impact on water quality. Where an 
activity will lead to an unacceptable risk it should not be undertaken. Where the 
risks are acceptable remediation or contamination prevention measures must be 
taken as required. 

2. The highest priority for management is the landscape elements that are critical for 
the delivery of clean water. These are: 

 stream banks and riparian areas (includes all stream classes, drainage lines, 
flood plains); 

 erosion hot spots in riparian areas, connected gullies, and on steep slopes; 

 wetlands; 

 in-stream environments; and 

 the Cotter Reservoir and its immediate surrounds. 
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3. All proposed management activities (e.g. windrow burning, debris removal and 
the application of herbicide) will be assessed for their potential impacts on water 
quality and soil erosion. Remediation or contamination prevention measures will 
be taken as required. 

4. As far as practicable, planned and unplanned fire will be excluded from riparian 
areas except for ecological purposes. 

5. Ensure that the application of planned fire for fire fuel management for ecological 
purposes is not of an extent or intensity that it would unduly impact on water 
quality. 

4.1.3 Management actions for Strategy 1 

Actions Timeframe Agency 

a) Assess existing sediment control measures. 
Develop an erosion control plan that identifies 
erosion control measures for areas of extreme 
and very high erodibility and erosion hot 
spots. Eroding slopes connected to streams 
and gullies are the highest priority for 
management.  

0-1 year 

(2007) 

 

PCL with 
ACTEW 

b) Assess stream banks and gullies and 
continue restoration of riparian buffers by 
maintaining the planting program and 
remedial work where necessary. The priority 
for work is in degraded riparian areas 
connected to streams and rivers (erosion hot 
spots). In general, restoration of riparian 
areas (replacing weeds with native 
vegetation) will be part of a LCC integrated 
weed management plan (s. 4.2.3). Ideally 
restoration work will commence in upstream 
areas where there is good native vegetation 
cover progressing to areas with poor cover. In 
addition, undertake a planting program with 
native vegetation in identified erosion hot 
spots (see Map 3 Soil Erodibility and Map 6 
Riparian Buffers). 

0-5 years 
(2011)-address 
restoration in 
erosion hots 
spots  

0-50 years 
(ongoing) 
Riparian 
restoration 
required 

PCL is the 
responsible 
agency. 

Collaborative 
partnerships 
will be formed 
with ACTEW, 
research 
institutions 
and 
community 
groups. 

http://www.tams.act.gov.au/__data/assets/pdf_file/0005/391856/Map_6_Riparian_Buffers.pdf
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Actions Timeframe Agency 

c) Revise the modified road network plan for the 
catchment to be consistent with the recommended 
change in land use policy. Roads are a major 
source of sediment to streams and a progressive 
reduction in the number of roads will result in 
considerable improvement to water quality.  

The road network will be determined primarily by 
requirements for fire management operations. (See 
Map 7 Indicative Road Map*) Roads that are 
additional to fire suppression requirements may be 
retained or left dormant if they are needed for 
management purposes such as: 

 fire fuel management; 

 revegetation and restoration programs; 

 weed control; 

 soil erosion control measures; and 

 water monitoring. 

A greater level of management access will be 
required while rehabilitation work is being undertaken. 
Access roads will be progressively closed as 
vegetation re-establishes and restoration work 
completed. 

0-1 year 

(2007) 

for road plan. 

Review plan 
annually. 

0-20 years 

(2026) for 
progressive 
closure of 
roads. 

PCL (in 
consultation 
with ESA and 
ACTEW) 

PCL with 
ACTEW 

d) Close, remove, rehabilitate or upgrade roads that 
are a direct source of sediment to streams. 
Priorities for road closures and rehabilitation will 
be those that:  

 occur in erosion hot spots and high risk areas; 

 are in areas with erosion susceptible soils; 
and 

 are located in riparian areas (including those 
with threatened species) and are not required 
for management purposes (see Map 3 Soil 
Erodibility and Erosion Hot Spots). 

0-3 years 

(2009) 

PCL  

in consultation 
with ACTEW. 

e) Identify in-stream sediment loads and develop a 
remediation plan to capture and retain sediment 
e.g. wetlands and sediment basins. Assess 
existing constructed wetlands and sediment 
basins.+ 

0-2 years (2008) PCL with 
ACTEW 

f) Develop a program of in-stream vegetation 
management and restoration. 

0-5 years 

(2011) 

PCL  

g) Plan and implement a coordinated program of 
environmental monitoring (particularly of water 
quality and quantity and biodiversity recovery) 
throughout the study area. 

0-2 years 
for plan 
(2008) 
Ongoing 
monitoring. 
Regular 
reporting. 

PCL with 
ACTEW 

http://www.tams.act.gov.au/__data/assets/pdf_file/0010/391852/Map_7_Roads_final.pdf
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Actions Timeframe Agency 

h) Prepare an access management plan that 
provides for management, community and other 
access requirements 

0-2 years 
(2007) 

PCL with 
ACTEW 

*Map 7 Indicative Road Network is a desktop study undertaken by the Emergency 
Services Agency. It identifies a road network density required for fire suppression. It 
does not include roads required for other management purposes. The final road plan 
will include a higher density of roads than is shown at Map 7. A five-year road plan is 
currently been prepared. 

4.2 Strategy 2: A landscape and ecosystem approach to 
management 

The ecological systems in the LCC provide a range of services that are fundamental 
to the production of high quality water. Improving the ecological condition of 
degraded systems, including stabilising soils and landscapes, so that they support 
delivery of clean water to the rivers and streams is the over-riding land management 
task for the LCC. A long-term commitment to managing weed infestations will be 
required so that their extent and/or impact on the condition of landscapes and native 
vegetation is progressively diminished. 

This will present opportunities to carry out cultural heritage surveys so that we can 
better understand the Aboriginal landscape as it existed prior to European settlement 
of the LCC. 

4.2.1 Management goal 

The goal for an ecosystem approach to management as stated in s. 3.5 is: 

Stable catchments and natural ecosystems 
The ecological condition of degraded natural systems has been improved by 
stabilising soils and landscapes, by encouraging the regeneration of native species 
and by managing weeds. Ecosystems have become more resilient and self-
regenerating and able to deliver clean water to the rivers and streams. The effects of 
unplanned fires on the catchment and surrounding areas are minimised. 

4.2.2 Management policies 

The following policies apply to Strategy 2: 

1. No new pine plantations will be established in the LCC. Given the types of 
disturbance associated with commercial plantations and the inconsistencies that 
arise with the protection of water resources, pine plantations in the LCC will be 
confined to those areas already planted. 
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2. Areas not planted to pine will be progressively restored to native vegetation and 
the impact and extent of weeds in the catchment will be gradually reduced. On 
some parts, particularly the drier slopes and steep, eroding slopes, a mix of wild 
pines and native vegetation is the most likely outcome in the foreseeable future 
and will be retained until it is considered feasible to remove and replace the pines 
with native species. The key factors influencing progress will be the availability of 
resources and the effectiveness of techniques for the control of pine wildings and 
for revegetation with native species. 

3. Since the 2003 fires 1215 ha of pines have been planted. They will be managed 
initially for their role in stabilising the catchment, but they will not be actively 
maintained for their potential as a commercial crop. It is intended that the 
plantations will be removed progressively and replaced with native species typical 
of a vegetation type that is appropriate to site conditions (e.g. eucalypt grassy 
woodland, dry eucalypt forest). The rate at which this change will occur will 
depend on the capacity of land managers to convert the areas to native 
vegetation and the availability of feasible techniques.  Pines planted around the 
Cotter reservoir will be removed in the short-term (1 – 2 years). Pines in other 
parts of the LCC will be replaced with mostly native species, with the objective of 
completing restoration of the LCC to native vegetation in 30 years (2035), 
although eradication of most of the pine wildings in the LCC may take longer. 

4. Replacing the pine plantations with native vegetation is a key part of the strategy 
for the management of the catchment and progress will depend upon available 
resources and the prevailing climatic conditions. Pine replacement programs will 
take into account the following criteria: 

Short term/high priority 

 where pines are in conflict with land management objectives in riparian 
zones and around the Cotter reservoir; 

Medium term/high priority 

 where pines are competing with native vegetation, including that which is 
naturally regenerating within plantations and woodland trees planted within 
plantations - this will assist in developing a soil seed store for future 
restoration to native species;; 

 where it is necessary to create fuel reduction zones to support bushfire 
management strategies;  

 where there is a significant pine pest issue (e.g. Sirex wasp) 

 as and when land managers have the capacity to convert the areas to 
native vegetation.  

Long term/medium priority 

 any remaining pine plantations or areas where pine wildlings have 
established. 
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5. Native vegetation will be established in the LCC to provide long-term catchment 
stability and benefits for water resource protection. Where possible native 
regeneration will be protected and promoted for its contribution to maintaining 
catchment stability and as an on-going source of seed and plant material. It is not 
feasible to return vegetation communities to a pre-1750 condition (see Map 5 for 
modelled pre-1750 vegetation types). The aim is to use the modelled pre-1750 
vegetation data to inform selection of dominant species and vegetation structure. 
Vegetation types could include:  

 woodlands; 

 grasslands; 

 dry open forest;  

 riparian; and 

 wet forest. 

6. Before plantings of exotic species are programmed, the potential of the selected 
species to be invasive will be considered, and if necessary, sterile hybrid species 
will be used. Selection of grassy understorey species (native or exotic) will be 
dependent upon cost, seed availability and suitability for soil stabilisation and fire 
response. 

7. The habitat of all declared threatened species and ecological communities 
occurring in LCC will be protected and managed according to the objectives and 
strategies specified in Action Plans prepared pursuant to the Nature Conservation 
Act 1980. 

8. Restoration programs will take into account the habitat and ecological connectivity 
requirements of fauna and the role of fauna in improving landscape function. 
Particular attention will be paid to maintaining viable riparian and other corridors 
that link the Murrumbidgee and Cotter rivers with Namadgi National Park. 

4.2.3 Management actions for Strategy 2 

Actions Timeframe Agency 

a)  Analyse ecosystem function with a priority on erosion 
hotspots to determine the most practical and cost 
effective measures for ecological restoration.  

0-2 Years 

(2008) 

PCL 

b) Conduct botanical surveys to gather baseline vegetation 
data. Assess native vegetation recovery and options 
using pre-1750 vegetation models to identify suitable 
dominant species. For pre-1750 vegetation types see 
Map 5 and Appendix E.  

0-3 years 

(2008) 

PCL 
with 
partners 
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Actions Timeframe Agency 

c) Continue to restore native vegetation and landscape 
function using cost-effective measures and by 
harnessing natural processes to stimulate natural 
restoration and revegetation. For example: 

(i) manage weeds where regeneration is occurring 
naturally; 

(ii) consider the use of prescribed fire to eradicate pine 
wildings before or soon after they reach sexual maturity 
(5-7years) in areas where this is the most feasible 
measure; 

(iii) on steep, eroding slopes or areas where there is a high 
risk of erosion, retain weedy vegetation cover until it is 
feasible to undertake revegetation and restoration work; 

(iv) promote native vegetation regeneration within existing 
pine plantations and following their removal;   

(v) undertake direct seeding and planting in erosion prone 
areas where the soil is bare as a high priority; 

(vi) ensure weed management addresses weeds in native 
forest particularly adjacent to Namadgi National Park; 

(vii) areas that are stable with a grassy or shrubby 
vegetation cover may be left until resources are 
available for seeding or planting programs to augment 
structural diversity; 

(viii) an exotic or native grassy understorey may be 
planted if it is the most feasible option for woodland 
areas.  

(ix) continue to restore native vegetation and landscape 
function by harnessing natural processes to stimulate 
natural restoration and revegetation, and using local 
provenance plant material if possible, recognising that 
species selection is dependent upon availability of seed 
and cost effectiveness;  

(x) use sterile grasses where possible and avoid using non-
sterile grasses in, or adjacent to areas with good native 
vegetation cover. 

(xi) consider suitable control programs where impacts from 
feral animals are shown to be detrimental to recovery of 
the LCC,  

(xii) consider the role of fauna in improving landscape 
function and their habitat requirements; and 

(xiii) monitor the success of restoration techniques. 

0-50 years 

(ongoing)  

PCL 
with 
partners 
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Actions Timeframe Agency 

d) Prepare a vegetation restoration plan that also 
addresses integrated weed management strategies. The 
vegetation plan will be based on landscape units and 
sub-catchments. Ideally restoration work will commence 
in upstream areas where there is good native vegetation 
cover progressing to areas with poor cover. Source 
expertise on restoration and weed management from 
relevant organisations such as CSIRO, ESA, ACTEW 
and other organisations. 

0-2 years 

(2007) 

PCL 

e) Identify opportunities for habitat enhancement and 
connectivity to support the recovery or reintroduction of 
rare, threatened or unusual species. 

years 

(2007) 

PCL  

f) Identify opportunities for conducting cultural heritage 
surveys to support the ongoing research into Aboriginal 
occupation and movement patterns, and into European 
settlement in the area. 

years PCL 

4.3 Strategy 3: A risk management approach  

It is anticipated that some management practices within the LCC will have an impact 
on water quality. Best practice catchment management will be implemented to 
minimise and/or eliminate impacts to water quality. Potential impacts from 
uncontrollable bushfires and prescribed burns, contamination by chemicals or 
pathogens and severe storm events that cause stream contamination will need to be 
managed. All activities in the catchment will have varying effects on water quality. 

4.3.1 Management goal 

As stated in s. 3.5 the goal for risk management is: 

Access and use is consistent with delivering clean water and healthy 
landscapes 
Appropriate standards and controls have been applied to road access, fire 
management, recreation and management activities in the catchment to ensure water 
supply and environmental protection goals are met. 

4.3.2 Management policies 

The following policies are appropriate as part of Strategy 3: 

1. The risk of pathogens from human and animal faecal waste entering water 
courses will be controlled by: 

 managing access for recreation and other activities as necessary 
particularly for high risk activities;  

 provision of closed toilet systems at appropriate locations;  

 education about appropriate waste disposal; and 

 only permitting grazing in areas where there is a low risk of stream 
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contamination (if grazing is seen to be the most feasible option for fuel 
management in particular areas of the LCC). Grazing would also be 
subject to water treatment requirements. 

2. The risk of pesticides and other chemical residues entering water courses will be 
minimised by using, as far as practicable, non-residual pesticides and only those 
authorised for use in water catchments, and by applying them in a way that 
reduces the risk of accidental chemical spill or spray entering streams. 

3. Soil disturbance will be avoided except when necessary for catchment protection 
and restoration purposes. 

4. Access to and use of roads that are substandard and on high erosion prone soils 
will be controlled. 

5. Access to the Cotter Dam for water-based recreational activities will not be 
permitted. 

6. Environmental management standards will be met for management works and 
any substantial special community activities e.g. large recreation events. Where 
necessary, an environmental management plan will be prepared for specific 
events and activities. Standards will also address heritage protection measures. 
Operations in the catchment that have the potential to cause environmental harm 
are subject to authorisation by the Environment Protection Authority.  

7. Fire management planning and implementation will be integrated with water 
quality goals and restoration requirements of the catchment. Fire planning will 
undertaken in a regional context taking into account adjacent fire management 
policies for adjacent areas within the ACT and NSW and the geographic location 
of the LCC between heavily timbered areas of NSW and Canberra. 

8. As far as practicable, except for ecological purposes, prescribed fire will be 
excluded from significant or sensitive areas where there are: 

 soils of extreme erodibility or very high erodibility that are actively eroding 
or showing signs of landscape dysfunction; 

 wetlands and riparian areas; and 

 species that are fire-sensitive. 

9. The protection of heritage values and places will be considered as an integral part 
of the planning and management of the LCC and will comply with ACT Heritage 
Guidelines. 

10. Access, including for recreation, will be subject to further planning and will take 
into account a risk management framework for the protection of water quality, 
community view and recreation opportunities available at a regional level. 
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4.3.3 Management actions for Strategy 3 

Actions Timeframe Agency 

a) Identify hazards and assess risks to water quality 
throughout the catchment and prepare a risk 
management plan to reduce the likelihood of 
hazardous events or activities impacting on water 
quality. 

0-2 years PCL with 
ACTEW 
and ESA 

b)  In consultation with relevant stakeholders including 
NSW agencies, review the Fire Fuel Management 
Zones and a prepare fire management plan for the 
LCC to take into account water quality goals, 
restoration measures and other objectives for fire 
management such as the protection of life and 
property, infrastructure and natural and cultural 
heritage assets.  

0-1 year or 
when the 
review is 
being 
undertaken
. 

ESA, PCL 
with 
ACTEW 

c)  Undertake bushfire mitigation measures in 
accordance with the Strategic Bushfire Management 
Plan and Bushfire Operational Plans. 

Ongoing PCL with 
ESA and 
ACTEW 

d)  Ensure that contractors working in the catchment are 
aware of risk mitigation requirements in relation to soil 
disturbance, use of chemicals and the potential for 
accidental fire ignition. 

Ongoing PCL with 
ACTEW 
and others 

e) Prepare an environmental management plan for works and 
events that pose a high contamination risk to streams in 
relation to any of the following: 

 pathogens; 

 chemicals; 

 wild fire; and 

 erosion and sediment delivery to streams. 

As required PCL with 
ACTEW 

f)  In consultation with the community prepare an access 
plan that takes into account a risk management 
framework aimed at protecting water quality. 

0-4 years 

(2011) 

PCL with 
ACTEW 
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Strategy 4: An adaptive and collaborative management approach  

An adaptive management approach to restoring and managing the LCC requires a 
systematic process for continually improving management policies and practices by 
learning from the outcomes of operational programs. Adaptive management is an 
approach that recognises that management actions should be undertaken, even 
though many uncertainties remain because of a lack of knowledge. Adaptive 
management requires clearly defined objectives based on current knowledge, 
rigorous review of the outcomes of actions and subsequent change or refinement of 
management actions.   

To be successful, an adaptive management approach requires monitoring of 
management actions to establish whether intended outcomes are achieved or if 
changes to objectives, actions or techniques are required. The approach may include 
experiments or targeted research to determine the best or optimum method or 
approach to be adopted.  

Research and monitoring opportunities identified in the CSIRO Land and Water 
Report are outlined in s. 3.7. It is envisaged that a formal monitoring and auditing 
process will be established through an Environmental Management System, which 
will include all current and future monitoring programs.  

Research and monitoring projects will be developed in partnership with research 
institutions such as the Australian National University, the University of Canberra, the 
CSIRO and their associated Cooperative Research Centres, including the possibility 
of establishing scholarships for honours and post-graduate studies. Linking with other 
significant landscape restoration projects elsewhere in Australia will provide 
opportunities for two-way learning. 

An involved science community can assist with the design of a research and 
monitoring framework for the LCC. Key elements include studies of baseline 
conditions, selection of suitable indicators and continuous interpretation of results to 
support an adaptive management approach. The science community’s expertise is 
also important in establishing good experimental design, providing peer review to 
establish relevance of studies to water quality improvements, and publishing of work 
to encourage substantive research. 

The main elements of a research and monitoring program, some of which have been 
put in place since the 2003 fires include: 

 Monitoring of water quality, water quantity and in-stream health of streams and 
the Cotter Reservoir including downstream propagation of major stores of 
sediment and other pollutants that have mobilised following the fires and the 
effectiveness of mitigating this downstream transport through construction of 
wetlands. 

 Monitoring the biological condition of streams flowing through the LCC and 
determine if activities within that area are increasing turbidity and impacting on 
the biological condition of these streams.  
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 Monitoring the biological condition of streams flowing through the LCC and 
determining whether activities are increasing turbidity and impacting on the 
biological condition of these streams. 

 Monitoring progress of natural and assisted regeneration and ecosystem 
function with particular reference to previous history of land use (loss of seed 
stock, poor soil quality).  

 Monitoring the progress, impact and outcomes of operational activities in the 
catchment (e.g. the effectiveness of major erosion and sediment retaining 
works) and updating the (former) ACT Code of Forest Practice that sets out 
guidelines, specifications and restrictions for work being undertaken in the 
catchment. This is essential for the adaptive management approach outlined 
above and for a Code that is appropriate to new role of the catchment, that is, 
domestic water supply. 

In addition to partnerships with the scientific community, collaboration with 
community groups is also anticipated to be important when implementing this 
Strategic Management Plan. Interested groups with the capacity to undertake 
research and monitoring within the overall framework and program outlined above 
may be a valuable addition to the resources available from more traditional sources. 
For example, the LCC may be a location for studies that widen the scope of existing 
programs such as Waterwatch and Frogwatch or for new programs, and particularly 
those associated with any revegetation programs undertaken as part of their 
activities.  

4.4.1 Management goals 

As stated in s. 3.5 the goals for an adaptive and collaborative approach to 
management are:  

Conservation of the natural and cultural heritage of the LCC  
The natural and cultural heritage of the LCC has been identified, conserved and 
interpreted.  

Best practice management of the LCC  
Management is guided by a program of environmental monitoring and research that 
supports and informs management activities and long-term restoration programs. 
Management of the catchment to meet water supply criteria and the restoration of 
damaged landscapes fosters a ‘learning environment’ and the willingness to trial 
and/or adopt new practices and techniques. 

An involved and supportive community 
The community understand and support the over-riding goal of protecting the LCC for 
the purpose of supplying high quality water to Canberra. Management of the 
catchment involves collaboration with all sectors of the community and 
encouragement of stewardship of the catchment through education, consultation and 
provision of opportunities for the community to participate in its protection and 
restoration. 
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4.4.2 Management policies 

The following policies are appropriate as part of Strategy 4: 
1. Encourage and support universities and research institutions in collaborative 

research programs. 
2. Foster opportunities for community participation in restoration programs including 

the planning, implementation and monitoring. 
3. Adopt scientifically based, experimental restoration techniques to trial the success 

of rehabilitation work. 
4. Foster opportunities for information exchange through regular communication with 

scientists, specialists and the community that have expertise in water supply, 
catchment management and ecological restoration. 

4.4.3 Management actions for Strategy 4 

Actions Timeframe Agency 

a) Develop monitoring programs that include: 
(i) water quality (for water quality generally and to 

measure the success of sediment control 
programs and); 

(ii) aquatic ecosystem health; 
(iii) landscape function; 
(iv) regeneration of native vegetation following fire 

and other forms of disturbance such as windrow 
burning and debris removal; 

(v) changes in biodiversity; 
(vi) fauna;  
(vii) success of planting programs; and 
(viii) the success of weed control programs  
(ix) fuel hazard and compliance with Strategic 

Bushfire Management Plan standards. 

0-3 years 
and 
ongoing 
(2008) 

PCL with 
ACTEW 
with 
partners 

b) Develop a research plan that identifies experimental 
trials for a range of techniques to improve landscape 
function and for ecological restoration. 

0-1 year 
(2007) 

PCL 

c)  Prepare a prospectus of catchment management 
research projects for universities and research 
institutions. 

0-1 year 
(2007) 

PCL with 
ACTEW 
with 
partners 

d) Explore partnership opportunities with the CRC for 
Weeds, Bushfire, eWater and others to assist with 
research and monitoring. 

0-1 year PCL with 
ESA and 
ACTEW 

e)  Prepare a communications plan that addresses 
stakeholder and community perceptions in relation to 
catchment condition and the progress of restoration 
work and the interpretation of the natural and cultural 
heritage of the catchment. 

0-2 years 
 
Regularly 
review and 
update 

PCL with 
ACTEW 
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f) Maintain the community engagement plan and include 
a prospectus of programs, projects and tasks for 
community involvement in restoration, research and 
monitoring programs. The focus for this prospectus is 
NHT and NAP funding programs and the ACT NRM 
Strategy. 

 

0-2 years PCL with 
ACTEW 

g) Strengthen mechanisms for community consultation 
and participation in restoration programs with a priority 
on the rehabilitation of Blundells and Shannons Flats. 
Restoration activities to take into account the 
Background Study for the Friends of ACT Arboreta 
(Butz, 2004). 

Ongoing PCL 

h) Develop and implement a training program for staff 
addressing catchment management and landscape 
restoration and other disciplines as required. 

1 year with 
ongoing 
implemen-
tation 

PCL 

i) Develop information systems to manage and support 
research activities within the LCC. Such a system 
would be open to all relevant stake holders and would 
focus on the documentation and tracking of research 
activities and storage of research outcomes. The 
system may also be extended to provide research 
permits to track research activities in the catchment. 

2 years 

(2008) 

PCL with 
ACTEW 



Lower Cotter Catchment Strategic Management Plan 2007  

 47 

Appendix A  
Summary of findings of the CSIRO study  
(Rustomji and Hairsine 2006) 

Water quality 

 Land use or broad vegetation type is not the sole determinant of water quality 
within a catchment. Rather, individual pollutant sources, such as road 
construction and specific erosion processes, need to be considered. 
Management of roads should be viewed as a priority in the LCC, irrespective of 
the vegetation.  

 Water quality benefits can be achieved by adopting minimum-site-disturbance 
techniques during replanting, compared to traditional methods used in 
plantation forestry. 

 Establishing persistent and undisturbed vegetation in riparian zones is an 
effective and efficient approach to improving water quality, including controlling 
the sediment yield to streams. Water quality can be improved by rehabilitating 
riparian areas so that they can function as a filter and buffer for streams. 

 A reversion of the catchment to near-natural conditions would substantially 
decrease sediment yields (perhaps by as much as 20 fold). 

(Note that while the intention would be for a native vegetation cover, the LCC 
landscape will contain varying proportions of exotic species. Exotic species 
(including pest plants) will continue to form a significant component of the flora of 
the area.) 

Roads 

 Several studies have found roads to be a major, if not dominant source of 
sediment to streams in forested catchments. 

 Roads generate overland flow for a wide range of rainfall intensities and 
durations which can carry sediment to the natural stream network and or erode 
sediment from the adjacent hillslope when it is discharged from the road in a 
concentrated form. 

 Native forests and pasture lands generally have lower road and track density 
than plantations and as a consequence have lower overall sediment generation 
rates. 

 Independent of vegetation cover, the removal and better drainage of roads is 
likely to have a beneficial impact upon water quality in the LCC in the short and 
long term. 

Water yield 

 The CSIRO report concluded that there are similar trends in water yield over 
time between catchments planted to pines and native eucalypt vegetation. As 
forests grow they progressively use more water and therefore reduce water 
yield to streams. Once reaching full maturity, water use stabilises. 

 Grasses use significantly less water than trees therefore a grassy catchment 
will yield more water than a forested catchment. 
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Biodiversity 

 The original woodland and forest vegetation of the Lower Cotter most likely had 
high levels for floristic (plant) diversity. 

 Native forests and woodlands are associated with higher levels of faunal 
biodiversity (particularly birds) than either pine plantations or pasture lands. 

 Preservation of areas of remnant native vegetation within pine plantations has a 
positive effect upon biodiversity level of pine plantations. 

 Expert opinion is strongly in favour of returning endemic vegetation where 
possible. 

Fire 

 Fire intensities for native or pine forests and grass vegetation types will, under 
severe fire weather conditions, readily attain intensities that make suppression 
extremely difficult or impossible.   

 Native vegetation is more resilient than Pinus radiata, thus a greater capacity 
to regenerate successfully from bushfire. Pinus radiata is fire sensitive and is 
generally killed by fire if burnt before reaching 7-8 years of age. Intense fire 
kills mature trees if more than half to two-thirds of the crown is scorched. 
Pines have the capacity to regenerate from seed following fire however pine 
wildings are usually trees of poor quality. 

 Greater resources may be needed to prevent wildfires spreading into 
commercial pine plantations. 

 Periodic burning is a requirement for successful rejuvenation of many (but not 
all) Australian plant communities. 

Post-fire  
Pine plantations have a range of additional management issues following fire such as 
the necessity of salvage logging and associated soil disturbance, the increased 
likelihood of the invasion of weeds in environments where bare soil is common, 
reduced natural seed stock and the comparatively dense road networks required for 
forestry. 

Climate change 
Predictions of the effects of climate change on fire frequency made specifically for the 
ACT under a range of climate change scenarios show that the LCC is particularly 
sensitive area of the ACT and is likely to experience a marked increase in fire 
frequency under likely future climate change scenarios. Intervals for large scale, high 
intensity fires are expected to decrease from around 42 to 24 years to potentially as 
low as 12 to 6 years under the most dramatic climate change scenario. Fire intensity 
is expected to increase by approximately 25%. 

Research and community involvement 

 The CSIRO Land and Water report identified opportunities for learning (at all 
levels and including research) and community participation in rehabilitation of 
the LCC. 

 CSIRO identified key research topics that could be expected to substantially 
improve the basis for managing the post-fire recovery of this LCC include 
water quality, road removal, regeneration techniques and bushfire 
management. 
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Appendix B 
Provisions of the National Capital Plan and the Territory Plan 

National Capital Plan 
The Lower Cotter study area is part of the National Capital Open Space System and 
falls within the Mountains and Bushlands land use policies. The principles for 
Mountains and Bushlands is that the zone is to be maintained as an important visual 
background to the National Capital; to protect both its nature conservation values and 
Canberra's existing and future water supply and to develop appropriate National 
Capital and tourist uses, particularly in the Tidbinbilla/Paddy's River area. 

Appendix G of the National Capital Plan  
Lower Cotter: Existing ecological values to be maintained and protected for public 
appreciation, research and education. Low level recreational usage to be permitted 
compatible with environmental protection and long-term water quality objectives. 
Recreation trails and interpretation facilities to be provided (p.102). 

Lower Cotter Reservoir: Use of the reservoir to be reserved for Canberra water 
supply specifically as a secondary storage for use either in the event of a failure of the 
Bendora or Googong systems or to augment the primary water supply during periods 
of peak demand. Access to the dam to be permitted for sightseeing purposes. When 
water is not being drawn from the reservoir, access for fishing and electrically 
powered boats may be considered subject to the maintenance of water quality and 
protection of the environment. Swimming and other body contact activities not to be 
permitted. 

Territory Plan 
The goals of the Territory Plan are: 

 to conserve and enhance valued features of the Territory’s natural 
environment 

 to promote ecologically sustainable development, protect biodiversity, and  

 provide for high standards of environmental amenity and landscape. 

Water supply, water use and catchment policies 

The Territory Plan has five objectives relating to water supply, water use and 
catchment policies. These are: 

b) to make provision for domestic water supply as the predominant water use; 
c) to ensure that water and catchment land uses are consistent with maintaining 

a safe and reliable water supply (protection of quality and quantity) and other 
values of the catchment; 

d) to make provision for a range of other water uses and environment values 
which are compatible with use of the water for domestic water supply; 

e) to ensure that the streamflow and quality of discharges from catchment are 
consistent with the protection of environment values of downstream waters; 
and 

f) to protect and conserve the water quality of groundwater resources of the 
ACT. 
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The Territory Plan specifies that water below Bendora Dam to Cotter Dam may be 
prescribed for the following purposes: 

 Domestic Water Supply – disinfected (DOM 1); 

 Domestic Water Supply – partly treated (DOM 2); 

 Domestic Water Supply – fully treated (DOM 3); 

 Waterscape – VIEW; 

 Aquatic Habitat – mountain streams (AQUA 1); and 

 Hydroelectric power generation. 

Mountains and Bushlands objectives and policies 
The special purpose reserves within the Lower Cotter fall within the Mountains and 
Bushlands zone of the Territory Plan. Objectives for this zone are concerned with the 
protection of existing and future water supply, natural and cultural heritage 
conservation and appropriate recreational use. 

Plantation Forestry land use policies 
The Territory Plan allows for plantation forestry in the Lower Cotter study area. The 
intention of the Plantation Forestry Land Use policies is to maintain a balance 
between the various uses to ensure a viable commercial enterprise while also 
protecting both soil and water quality and quantity, providing recreational 
opportunities and enhancing the landscape. 
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Appendix C 
Interesting, rare and threatened species 

The following interesting, rare and threatened species have been recorded in the 
LCC. Over time, other species may be recorded in the area, particularly after suitable 
habitat has recovered or is restored as a result of implementing this Strategy.. 

Macquarie Perch (Macquaria australasica)—Found in four ACT Rivers. In the 
Cotter River, Macquarie Perch is restricted to the lower section of the Cotter River 
from the junction with the Murrumbidgee to Vanities Crossing. Declared endangered 
in the ACT and under Commonwealth legislation and vulnerable in NSW (ACT 
Government 2005c). 

Trout Cod (Maccullochella macquariensis)—8750 Trout Cod were released into 
Bendora Dam in 1989–90 as part of a national recovery plan. Breeding occurred in 
2002. Declared endangered in the ACT and NSW (ACT Government, 2005c). 

Murray River Crayfish (Euastacus armatus)—Has a large geographic range in the 
Murray-Darling Basin. In the ACT it is found mainly in the Murrumbidgee River and 
has been recorded below Cotter Dam and  at Bracks Hole above Cotter Dam. 
Declared vulnerable in the ACT (ACT Government, 2005c). 

Two-spined Blackfish (Gadopsis bispinosus)—Found in selected rivers in the 
ACT region.  In the ACT, the species is now found only in the Cotter River catchment 
upstream of the Cotter Dam. Declared as vulnerable in the ACT (ACT Government, 
2005c). 

Northern Corroboree Frog (Pseudophryne pengilleyi)—The lowest altitude 
population of this species was recorded at Blundells Flat in the late 1980s. The 
species is declared vulnerable in the ACT, NSW and under Commonwealth 
legislation (Butz 2004). 

A burrowing land crayfish (Engaeus cymus)—This species is considered to be 
uncommon in the ACT.  Known locations include Blundells Flat, Two-sticks Road and 
Condor Creek (Butz 2004).  

Key’s Matchstick Grasshopper (Keyacris scurra)—This flightless grasshopper 
was formerly common in grasslands and grassy woodlands in south-eastern Australia 
but is now uncommon in the ACT region. It was recorded at Blundells Flat in the 
1950s (Butz 2004).  

Mountain Swamp Gum (Eucalyptus camphora)—A regionally uncommon species 
that is considered to be restricted in the ACT to Shannons Flat and Blundells Flat. 
Despite its limited range, Mountain Swamp Gum is not listed as a threatened species 
(Butz 2004).  

Pomaderris pallida—A narrow leaved shrub 1-2 m with cream coloured flowers. 
Occupies open forest.  Has been recorded from the Paddys-Cotter rivers area. 
Declared vulnerable under Commonwealth and NSW threatened species legislation 
(ACT Government 2005c). 
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Attachment D 
Water quality information 

The following information was presented to a scientific workshop held at the ANU in 
April 2006). 

The highest turbidity event for the Cotter Reservoir post-fire occurred as a result of 
significant sediment runoff following rainfall between 10 and 12 December 2004. This 
was also the event that washed out the Pipeline Road, and was estimated to only be 
a 1-year Average Recurrence Interval event. Turbidity at 6 m depth increased to 250 
NTU taking three months to reduce to 27 NTU 
(White et al., 2006).  

Apart from the individual turbidity events there is 
also a large amount of turbid material at the base 
of the Cotter Reservoir, with turbidity values 
increasing dramatically from 2 NTU at 9 m depth 
up to 90 NTU at 21 m, shown in the figure 
(opposite). 

An indication of the source of turbidity is given in 
the following table. Sampling was undertaken 
using rising stage samplers or grab samples. 
Sampling for native vegetation locations was 
undertaken in creeks just upstream of any 
contribution point from disturbed land within the ACT’s forests estate. 

Table 4: Rainfall event water sampling turbidity results 

Rainfall and 
location 

11 
Jun 
05 

30 Jun 
05 

8 Jul 05 4 Aug 05 8 Nov 
05 

16 Jan 06 

Rainfall (mm) 28.2 45.4 43.8 25.6 38.4 39.2 

Max. Hourly 
Intensity* 

5.8 7.4 5.2 4.0 11.0 16.8 

Native vegetation 
area 

      

Spur Hole, Cotter R      3.7, 1.3 

Upper Pierces Ck 3.0 2.1 86 2.0 4.8 1.6 

Upper Lees Ck    11 12 9.4 

Upper Condor Ck 17  27 7.9 12 7.1 

ACT forestry estate       

Cotter Dam Turbidity - 6 Feb 2006
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Rainfall and 
location 

11 
Jun 
05 

30 Jun 
05 

8 Jul 05 4 Aug 05 8 Nov 
05 

16 Jan 06 

Cotter River  at 
Vanity’s Crossing 

4 4600 110 18   

Lower Pierces Ck 570 5700 9100 82 200 310 

Upper Dry Ck 440   120 200 69 

Lower Dry Ck 62 1700 2600    

Upper Lees Ck 
(Warks Rd) 

 110  630   

Lower Lees Ck 690  1800 170 130 230 

Lower Condor Ck# 620 4600 5200 410,110,
51 

 880, 350, 
16 

Bracks Hole, Cotter 
R 

 8000 2000 270 90 91 

Source: Testing by Ecowise Environmental Laboratory Services (NATA Certified) 
* Taken from Pierce’s Ck Weather Station (Site 570825) 
# Auto sampler results across the hydrograph from peak to lowest turbidity at end of main runoff 

The results show that during normal storm events in 2005/06 the majority of the 
turbidity is sourced from forestry areas as there is a marked increase in turbidity 
between the native areas and the areas previously planted to pine. Areas with native 
vegetation are known to have provided significant sediment movement during high 
rainfall intensity events, however it appears that during smaller events the significant 
contribution is from within the ACT forest estate. 

Work is currently being undertaken by Ecowise Environmental to determine a 
sediment budget that identifies the sources of sediment material and the amount of 
sediment being deposited in streams. Current erosion hot spots have been identified 
and are indicated on Map 3, Soil Erodibility Classes. 

Installation of rock gabion sediment retaining structures on ephemeral drainage lines 
in the Black Springs area of Pierces Creek have yielded the equivalent of 730t/km2/yr 
to 890t/km2/yr since installation in October 2005. A main sediment basin on lower 
Pierces Creek has yielded the equivalent of 440t/km2/yr (White et al., 2006). These 
rates could be expected to significantly increase during higher rainfall events. 

Recent bathymetric survey of Cotter reservoir has been compared with pre fire data 
by ACTEW and 1950’s data.  
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From the analysis the following results have been determined: 

 Cotter sediment deposition between 1954 and Jan 2003 was approximately 
998 000 tonnes. 

 Between Jan 2003 and Jan 2006, an additional 79 000 tonnes of sediment 
was deposited. 

If one assumed the sediment deposition was evenly sourced from the whole LCC 
then the post fire yield would be approximately 137t/km2/yr. This is a 30% increase in 
yield post fire from the 1954 to 2003 deposition rate. Further work is being 
undertaken to determine the sediment source distribution. 
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Appendix E 

Indicative vegetation and some re-vegetation opportunities 

Table 5: Indicative vegetation types of the Lower Cotter and re-vegetation 
opportunities 

Modelled 
vegetation 
type (pre-
1750) 

Indicative species 

(species present or 
thought to have 
occurred, based on 
site characteristics 
and local composition 
of vegetation 
communities)  

Description Potential 
areas 

Tussock 
grassland – 
native and 
exotic 

Themeda triandra 
(native)* 

Austrostipa species, 
Poa species, 
Gonocarpos 
tetragynus*, Geranium* 
species and Phalaris* 
species (exotic) 

Grasslands – no tree 
overstorey.  

In areas that have been 
treated and planted with 
pines. Both grassland and 
woodland in lower regions 
closer to Canberra.  

This is an area of lower fuel 
load. 

Bullock 
Paddock 
Road, near 
Uriarra 
settlement. 

 

Woodland – 
Open 
Woodland 

Eucalyptus bridgesiana 
(550–950 m), E. 
mannifera (550–1130 m) 
and E. melliodora (580–
640 m) 

E. bridgesiana and E. 
dives on the drier 
exposed sites with E.  
mannifera on more 
sheltered sites with 
deeper soils 

Understorey of native 
and exotic grass with 
small shrubs (e.g. 
Hibbertia obtusifolia*, 
Bursaria spinulosa* and 
Cassinia longifolia*) and 
forbs and grasses (e.g. 
Lomandra longifolia*, 
Poa species* and exotic 
grasses). 

Dominant trees are widely 
spaced with a ground cover 
of forbs and grasses. Some 
shrub understorey could 
occur in patches of 
woodland.  

In areas that have been 
treated for planting with 
pines. Native and exotic 
forbs and grasses remain. 
Some spot plantings of the 
dominant eucalypts would 
be required. Ground cover 
could regrow naturally with 
weed control. 

This could be an area of 
lower fuels with advantage 
of being adjacent to the fuel 
abatement zone. 

Lowlands 
south of 
Uriarra. 
Forestry 
settlement 
and some 
areas of 
Pierces 
creek 
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Modelled 
vegetation 
type (pre-
1750) 

Indicative species 

(species present or 
thought to have 
occurred, based on 
site characteristics 
and local composition 
of vegetation 
communities)  

Description Potential 
areas 

Woodland – 
yellow 
box/red 
gum 

E. blakelyi –. E. 
melliodora endangered 
woodland community in 
the ACT (600–750 m). 

Understorey of forbs 
and grasses (e.g. 
Austrodanthonia 
species). 

Dominant trees are widely 
spaced with a ground cover 
of forbs and grasses.  

Small areas in lowlands 
below 600–700 m towards 
Canberra. Identified in the 
CRA mapping as occurring 
in the region. Possible spot 
planting of areas with E. 
blakelyi and E. melliodora. 

Lower 
Brindabella 
road and 
Pierces 
Creek 
settlement 
area 

Tableland 
forest 

E. macrorhycha (550–
940 m) and E. rossii 
(550–1070 m).  

Dominant trees are openly 
spaced for an open-forest 
structure.  
 

Some eucalypt planting may 
be required but generally 
kept open to achieve lower 
fuel loads in the north east 
of the catchment 

North of 
Cotter Dam 
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Table 5: Indicative vegetation types of the Lower Cotter and re-vegetation 
opportunities—continued 

Modelled 
vegetation 
type (pre-
1750) 

Indicative species 

(species present or 
thought to have 
occurred, based on 
site characteristics 
and local composition 
of vegetation 
communities)  

Description Potential 
areas 

Montane 
Forest 
(above 
800–900 m) 

 

E. fastigata (820–1310 
m), E. dalrympleana 
(760–1580 m), E. 
viminalis* (550–1200 
m). 

Understorey: Olearia 
erubescens,* Acacia 
melanoxylon*, Pteridium 
esculentum* (bracken), 
Coprosma hirtella, 
Daviesia mimosoides*, 
Lomandra species* and 
Poa sieberiana*. 

Moist tall forest in sheltered 
sites with deeper soils.  

Dominant trees possibly E. 
fastigata, E. dalrympleana 
and E. viminalis in sheltered 
sites. E. fastigata has 
specific site requirements 
but represents the tall forest 
trees that did occur in 
productive sites in the areas 
of Blundells Flat and Lees 
Creek.  

Would require some spot 
plantings of the tall trees 
(e.g. E. fastigata), other 
species such as E. viminalis 
are resprouting.  

Restore 
some of the 
areas of 
previous 
forest trees 
such as 
Blundells 
Flat and 
Lees Creek. 

Montane 
(Brindabella
) Forest 
(above 
1200 m) 

E. dalrympleana, E. 
pauciflora (760–1890 m) 

Higher altitude forest 
community. 

In buffer zone between 
Lower Cotter and Namadgi 
National Park. 

Higher 
altitude 
areas 
upslope from 
Blundells 
Flat and 
near Mt. 
Coree 
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Montane 
moist 
Forest 

E. robertsonnii* (550–
1280 m), E. viminalis 
and E. dalrympleana.   
E. pauciflora and E. 
dives possibly on drier 
sites.  

Understorey: Acacia 
dealbata,  
A. melanoxylon *, 
Lomatia myricoides*, 
Hibbertia obtusifolia *, 
Cassinia aculeata* *, 
Pteridium esculentum*, 
Poa species*.  

A more common forest 
community in sheltered sites 
with deeper soils. The shrub 
layers can be tall and dense 
and the ground layer 
diverse. The fine-scale 
composition of these 
communities will vary in 
relation to site and 
topographic features, for 
example, on the upper 
slopes of Pierces Creek E. 
dalrympleana will be 
replaced by E. rubida* on 
cold upper slopes 

In some areas, rapid 
regrowth has occurred 
following the fires.  

Areas of 
native 
regrowth in 
catchment 

* Indicates species that have been found regrowing naturally post-fire at sites of the target vegetation 
community. 
Sources:  
Forest Ecosystem Classification and mapping for the southern CRA region, NSW NPWS (2000) 
Resources and Management survey of the Cotter River Catchment, ANU (1973) 
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Appendix F 

Economic considerations 

The case for commercial pine plantations in the ACT was analysed in some detail for 
the Shaping Our Territory Report (SoT). The report noted that considerable progress 
in improving the operational efficiency of the business had been made (p 59). Earlier 
appraisals by the ACT Commission of Audit had noted a series of financial losses 
over many years and concluded that: “Commercially, forestry in the ACT is at best 
marginal”. Even so, the Commission acknowledged that the forests were now being 
managed more efficiently, for example with a staffing complement on a par with 
commercial operators (p. 59). 

SoT concluded that around 10 000 ha is considered to be the minimum plantation 
size to achieve international benchmark management costs (p. 60) and that the ACT 
plantation estate would always struggle to be genuinely competitive in terms of scale 
(p. 59). Including the pines that have been planted in the lower Cotter since the 2003 
fires, the plantation estate is approximately 10 074 ha (this includes the area of 
Kowen forests in NSW). 

Context: water quality objective 

The principal focus of management of the LCC is now maximisation of water quality, 
especially in terms of its use in Canberra’s water supply. This decision is subject to 
the associated costs being reasonable/affordable. The management focus extends, 
and is compatible with, the thinking of SoT, but incorporates more recent information 
and experience, particularly: 

 better-than-expected natural regeneration of native species in parts of the 
catchment; 

 a realisation that the per hectare costs of native species revegetation now 
appear likely to be considerably lower than assumed in Shaping our Territory; 
and 

 a growing recognition of the likely impact of climate change, which in this 
context translates into an expected increased frequency of bushfires, possibly 
from every 40 years or so in the past, to every 20 years in the future.  

Each of these three factors increases the relative attractiveness of native species 
revegetation, and decreases the relative attractiveness of pine plantations. 

Revegetation with native species was seen by SoT to require the intensive hand 
planting of nursery-raised stock using exclusively local cultivars; cheaper cost options 
are now available and not all parts of the catchment require active revegetation – 
natural regeneration has occurred strongly in some areas. An increased bushfire 
frequency in future may lessen the chances of pine plantations reaching harvestable 
maturity, with implications for subsequent clean up work (including sediment 
movement into streams and reservoirs), and insurance premiums. 

For these reasons, the long-term vision for the catchment favours native revegetation 
with no expansion of the current area of pine plantation. This would entail the return 
of the catchment, over an extended period, to native vegetation, resembling the 
vegetative pattern that existed prior to European settlement. However, non-native 
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species may be used where there is currently no feasible option for establishing 
native vegetation e.g. exotic grasses may be used as an under storey to eucalypt 
woodland planting. 

It would be desirable to remove all wilding pines that have germinated since the 2003 
bushfires before they begin to set seed (at about 6–7 years), otherwise they will 
spread further into native vegetation and the adjacent national park, making their 
eventual removal more expensive. Blackberries are also harder and much more 
expensive to control the more their root system expands, while their dense cover 
excludes other species. However, from a sediment movement viewpoint having some 
vegetative cover is better in the short term than none at all, so a balance is needed 
between speed, cost and ecological considerations. Similarly, it may be considered 
appropriate for the majority of pines that have been replanted since the 2003 
bushfires to be left for harvesting in about 30 years time but this will be subject to 
assessment in the future.  

Approximately 1400 ha of pines will not be planted in the LCC as initially planned 
following the SoT Report and the existing 1285 ha of pines will not be management 
for a commercial return. The impact of these policies on the regional forest industry is 
considered to be negligible because, on a regional basis, the plantation areas of the 
LCC represent a small proportion (only about 1.3%) of the regional plantation timber 
resource (figures based onthe Comprehensive Regional Assessment of the Forest 
Industry in the NSW Southern Region 1999) and given that the timber resource 
would not be available as saw logs for at least 30 years. This allows time for industry 
to make the necessary adjustments and/or locate an alternative resource.  

Insurance payments and existing funds for remediation 

Parks, Conservation and Lands (formerly Environment ACT and ACT Forests) will 
receive, over a number of years, a total of $52.5 million in insurance settlements. 
While the majority relates to standing timber loss, $9.1 million covers debris removal 
and $8.8 million is for re-establishment (a total of $17.9 million). The payment for this 
rehabilitation work is based on 10 500 ha of pine forest estate, including 4300 ha, or 
about $7.3 million on a pro rata basis, in the LCC2. This area does not include about 
1300 ha of special purpose reserves that are within the Lower Cotter Sub-catchment  

The government has decided to commit a significantly greater proportion of the 
insurance settlement on rehabilitation activities in the LCC. So far, roughly $19 million 
has been allocated. Much has already been expended, with the balance earmarked 
until the end of 2008-09 as shown in the following table. This table represents 
EACT’s (CALM’s) internal allocation (and does not appear in formal forward 
estimates). As it pre-dates a decision to reduce future pine plantings, a reallocation 
between tasks will be required as part of this management plan. 

                                            

2
 This excludes about 1,300 ha of special purpose reserves in the total lower Cotter catchment of 

around 6,000 ha.   
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Table 6: Planned Parks, Conservation and Lands for LCC remediation ($ m) 

 2006-07 2007-08 2008-09 Total 

Land management 1.0 1.0 1.1 3.1 

Re-establishment - pines 0.6 0.6 0.6 1.8 

Re-establishment - natives 0.2 0.2 0.2 0.6 

Debris clean up/removal 0.8 0 0 0.8 

Road improvements 0.1 0.1 0.1 0.3 

Project management 0.2 0.2 0.2 0.6 

Total (errors due to 
rounding) 

3.0 2.2 2.3 7.5 

Funds are also being provided through the partnership between the Australian and 
ACT Governments to deliver the Natural Heritage Trust in the Territory.  Through the 
Trust funded ACT Land Keepers program, work to replant native vegetation in the Mt 
McDonald area has been a priority as has the Blundell’s Flat area. 

Further funding estimated at $2.1m will be directed to the LCC from this source and 
from the National Action Plan for Salinity and Water Quality through until the end of 
2007-08 for work that complements the directions set in this Plan. 

ACTEW involvement 

In its role as Canberra’s water supply provider, ACTEW has an interest in the 
achievement of high standards of water quality ACTEW has considered the Lower 
Cotter situation in relation to its Future Water Options reports and the following 
issues: 

 As part of the decision to construct the Cotter Googong Bulk Transfer3, water 
from the Cotter Dam would cease being a last resort option for Canberra’s 
water supply (as it had been since the construction of Bendora Dam), once 
again being used frequently, and in turn necessitating an accelerated 
catchment remediation program (including its fire protection). 

 The need would be even greater should construction of an enlarged Cotter 
Dam (as discussed in the Future Water Options reports) be undertaken. 

                                            

2
 Under this scheme surplus water from the Cotter catchment (both Corin/Bendora Dam and Cotter 

Dam) available for potable consumption (that is, above environmental flow requirements) would be 
piped via the Mount Stromlo treatment plant to the Googong Dam where it would be stored for later 
use, thereby increasing the utilisation capacity of Canberra’s water storages and delaying for some 
time the need for the construction of an additional water storage.  
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 During the 60-year period when the Cotter Dam was used for Canberra’s 
potable water supply, turbidity levels ranged between 1 and 5 NTU4, with 
occasional peaks of up to 20 NTU. Since the 2003 bushfires, turbidity levels 
have been in the range 10–120 NTU with one peak level briefly reaching 200 
NTU.  By contrast, post bushfire turbidity in Bendora Dam has returned to 
around 2 NTU.  

 As a result of sediment discharge, oxygen levels in the Cotter Dam have 
declined, requiring the installation of a mixing system to redress potentially 
detrimental impacts of deoxygenation on fish species, both in the reservoir and 
in the Murrumbidgee River downstream of the ACT. 

 While the new Mount Stromlo water treatment plant is able to treat water of a 
poorer quality than normally stored in Bendora, its throughput declines as 
turbidity increases (from 250 ML per day at 1–5 NTU to 150 ML per day at 15 
NTU). Highly turbid water requires a switch from direct filtration to dissolved air 
floatation, with increased energy costs and sludge production.  

Accordingly, ACTEW decided to contribute $11 million in the 2005–06 and 2006–07 
financial years to accelerate the remediation of the LCC to a level above what the 
ACT Government program is achieving. The ACTEW activity is primarily engineering 
works associated with erosion hotspots. It was also envisaged that a further $6 
million may be provided in 2007–08. ACTEW decided to make these payments on 
the basis that the costs involved would be considered by the Independent 
Competition and Regulatory Commission (ICRC) before they could be recouped 
through user charges. 

The logic for ACTEW’s involvement in this way is strong and it is important that it be 
understood by the Canberra Community. As the water utility, ACTEW has an obvious 
incentive to ensure a high quality of the water it is selling to users. With the likelihood 
of Cotter Dam water being used more frequently as part of securing a future water 
supply, acceleration of the LCC remediation program is vital. 

Costs of revegetation 

The costs of revegetation comprise the per unit costs of particular tasks, multiplied by 
the respective areas involved, with the figures expressed in net present value terms. 

The total area of the Cotter Catchment forest estate is about 6000 ha. The first step 
is to apportion the catchment to specific landforms and current vegetation recovery 
classes. This has been done with the aid of GIS mapping, and the analysis of satellite 
imagery undertaken by Ecowise/PCL (see Map 4 Vegetation Recovery Classes).

                                            

4
 NTUs are Nephelometric Turbidity Units and measure the amount of suspended material in a water 

column. 
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Table 7 includes the 12 defined remediation categories, with the additional Special Purpose Reserves making up the balance of the 
catchment. The column ‘Original Plan Area’ refers to that portion earmarked for native revegetation in the immediate post Shaping our 
Territory period. The next column is the balance of the catchment (excluding 1285 ha already replanted to pines following the bushfires, 
and the special purpose reserves) that is now proposed (under the Strategic Plan Initiatives) for native revegetation. The right hand 
column describes the treatment regimes required and covers work to be undertaken from 2006–07 onwards. 

Table 7: Vegetation recovery categories and relevant treatment 

Category Description 

Original 
plan area 

(ha) 

Strategic 
Initiatives 
area (ha) 

Planted 
pines (ha) 

Total 
area 
(ha) Proposed treatment 

1 Bare ground 37 65  102 

Direct (aerial) seeding with exotic grasses (or native if 
possible but costs more); low to moderate weed 
control 

2 

Native regeneration 
with a low level of 
weed invasion 220 81  301 

Assisted natural regeneration and moderate levels of 
direct planting to an open woodland @ 40 stems 
per/ha; low to moderate weed control 

3 

Native regeneration 
with moderate weed 
invasion 321 332  653 

Revegetation by direct seeding; ecological burn after 
the majority of natives set seed; seed collection; aerial 
sowing from helicopter; moderate to high weed control 

4 
Native shrubs and 
Eucalypts 39 55  94 

More woody vegetation than classes 5 and 6; 
moderate to high weed control 

5 

Native shrubs, 
grasses and herbs 
dominated by 
grasses 365 670  1035 

Natural regeneration and very moderate planting to an 
open woodland (40 stems per ha); moderate to high 
weed control 
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Category Description 

Original 
plan area 

(ha) 

Strategic 
Initiatives 
area (ha) 

Planted 
pines (ha) 

Total 
area 
(ha) Proposed treatment 

6 

Dead standing pine 
with woody 
vegetation 45 33  78 

Leave in the short-term. Assess in 5 years time for 
ecological burn and direct seeding; ecological burn 
after native seed set; direct seeding by helicopter; 
Moderate to high weed control 

7 

Native shrubs and 
weeds similar to 4 & 
5  27 120  147 

Much more Conyza sp (fleabane); natural regeneration 
and direct seeding for woodland; moderate to high 
weed control 

8 
Native shrubs and 
dense pine wildings 214 155  369 

Prescribe burn within 5-10 years (after native seed set) 
and seed (helicopter) if necessary; monitor 
regeneration after the burn, if adequate leave or if not, 
some planting; weed control after the burn 

9 
Dead standing and 
dense wildings 127 40  167 

Ecological burn; monitor regeneration, if adequate 
leave or if not, some planting; high weed control 

10 Bracken 12 34  46 
Plant Euc. species in areas prepared for pines; 
moderate weed control 

11 

Revegetation of 
planted pine area 
(long term)   1285 1285 

Plant Eucalyptus species prior to harvesting if 
required; seed ground cover; moderate weed control 

12 

Riparian areas - 
excluding SPR 
riparian 396  198 594 

Weed control and planting; high to very high weed 
control 
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Category Description 

Original 
plan area 

(ha) 

Strategic 
Initiatives 
area (ha) 

Planted 
pines (ha) 

Total 
area 
(ha) Proposed treatment 

13 
Special purpose 
reserves (SPR)    1340  

 Total area 1587 1801 1483 6211  
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Table 8 estimates the costs involved (on a $/ha basis) for each of the treatment regimes described in Table 7 for 2006–07 and beyond. 
These range from the moderately low of categories 1, 4, 10 and 11 to the much higher costs of categories 8 and 12. The latter is steeper 
country and riparian areas (which were part of the initial plan) where the removal of weeds (such as blackberry and wilding pines) will be 
more protracted.   

Table 8: Costs of remediation and revegetation 

Category 
Total area 
(ha) 

Estimated 
cost ($/ha) 

Original plan 
area cost 
($’k) 

Strategic 
initiatives 
area cost 
($’k) 

Total 
cost ($’k) Comments on component costs 

1 102 450 17 29 46 

ACT Forest figures; grass seed and fixed wing 
aircraft ($50); weed control costs more than Block 60 
($400) 

2 301 1650 363 134 497 
Site prep $650; half costs of seed, planting as Vic 
site ($600); moderate weed control ($400) 

3 653 1540 494 511 1005 

Burn costs from CALM ($60); seed collection ($120); 
aerial sowing $560; weed control $800 (ACT 
Forests);  

4 94 800 31 44 75 Weed control $800 (ACT Forests) 

5 1035 2050 748 1374 2122 
Site prep ($650) ACT Forests; propagation/planting 
$600; weed control $800 

6 78 1620 73 53 126 
Ecological burn ($60); helicopter seeding ($560); 
weed control $1000 
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Category 
Total area 
(ha) 

Estimated 
cost ($/ha) 

Original plan 
area cost 
($’k) 

Strategic 
initiatives 
area cost 
($’k) 

Total 
cost ($’k) Comments on component costs 

7 147 2050 55 246 301 
Site prep ($650) ACT Forests; propagation/planting 
$600; weed control $800 

8 369 2770 593 429 1022 

Site prep ($650) ACT Forests; propagation/planting 
$600; weed control (high) $1000; seed collection 
($120); follow up weed control $400 

9 167 1740 221 70 291 
Ecological burn ($60); high weed control ($1000);  
helicopter seeding ($560); seed collection ($120) 

10 46 1000 12 34 46 
Propagation/planting $600; weed control (low-mod) 
$400; 

11 1285 1050  1349 1349 
Propagation/planting $600; weed control (low-mod) 
$400; seed ground cover $50 

12 594 2750 1089  1089 
Propagation/planting $1250 (based on Vic data); 
weed control (high-v high) $1500 

13 1340 na    Separately appropriated 

Total 6211  3696 4273 7969  



Lower Cotter Catchment Strategic Management Plan 2007  

 68 

The total costs as shown are approximately $8 million, which is slightly higher than 
the presently expected expenditure of Table 6, especially as the latter incorporates 
some overhead costs of project management and final debris removal. It should be 
noted, however, that not all the costs in Table 8 will be incurred in the short term, 
especially the revegetation of the recently planted pines (category 11, $1.35 million), 
which could be deferred for around  
30 years. 

Table 9: Cost comparison for establishing pine plantations with native 
vegetation 

 
Original plan 
cost) ($k) (a) 

Strategic plan 
initiatives 
costs ($k)) (b) 

Total costs for 
implementation 
of strategic 
plan (a+b) 

Restoration of riparian areas 
(treatment includes a high 
level of weed control and 
planting) 

1089  

(594 ha) All 
riparian areas 
to be restored 
as part of 
original plan 

 1089m 

Restoration of former 
plantation areas not currently 
planted to pine 

2607 (1407 
ha) 

2924 (1585 
ha) 

5531m (2992 
ha) 

Restoration of plantation areas 
planted to pine (in 30 years) 

Not in previous 
plan 

1349 (1285 
ha) 

1349m (1285 
ha) 

Estimates for planting pines 

(2500 ha of pines were 
planned of which 1285 ha 
have already been planted) 

5000 (2500 
ha) 

No longer 
required 

 

Totals 
8696 (4500 
ha) 

4273 (2940 
ha) 

7969m (4940 
ha) (a+b less 
estimates for 
pines $5000) 
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While absolute precision in estimating these costs is not possible, there is 
considerable experience within ACT Government agencies, especially PCL, on which 
to draw. The descriptions in the tables summarise this experience as accurately as 
possible although inevitably further changes will occur as the work unfolds. Not 
included in Table 8 are project management, research, monitoring and other 
operational costs and the costs of managing the special purpose reserves. 

As a contingency allowance, an additional cost for follow up weed control in badly 
infested areas is prudent. This is somewhat intermediate between the capital works 
of revegetation and normal operational costs. According to PCL, this might require a 
further $400 per ha over about one tenth of the catchment (on average) each year, or 
$250 000 per year, commencing in about year 4 once the major immediate work has 
been completed.  

Benefits  

Reduced water treatment costs 

At present, additional costs are incurred in treating the more turbid Cotter water relative 
to water from Bendora Dam. These costs vary in relation to the level of turbidity and 
are approximately $20 per ML for 30 NTU water.5 If revegetation and other remediation 
work in the LCC enable a sustained reduction in the turbidity of Cotter water to levels 
similar to that from Bendora, then these additional costs can be avoided. Such cost 
savings constitute a direct benefit from improving the condition of the LCC and 
catchment water quality. As noted earlier, Cotter Dam water consistently had a turbidity 
of 1–5 NTU when it comprised the bulk of Canberra’s water supply. 

The annual saving in additional Cotter Dam water treatment cost depends on the 
yield from the Lower Cotter Sub-catchment (both direct consumption and the volume 
transferred to Googong). Assuming this to be 12 GL per annum on a sustainable 
basis6, the savings involved would be $0.24 million per year. This volume might be 
phased in over a 10–15 year period, as the vegetative cover becomes established 
and the catchment stabilised. On a net present value basis the total saving would be 
approximately $1.85 million7. 

Not all of this water quality benefit can be ‘claimed’ for the revegetation effort. Some 
will be attributable to ACTEW’s engineering works on roads and erosion hotspots. It 

                                            

5
 Cotter water is in any case blended with Bendora water to reduce the overall turbidity, making 

treatment easier and enabling the Stromlo Treatment Plant’s throughput capacity to be maximised. At 
present the maximum amount of water that can be pumped from Cotter is 50 ML per day (of a 
potential throughput at Stromlo of 250 ML), although two additional pumps, presently being 
refurbished, will double this to 100 ML per day. 

6
 ACTEW has said that the intent of the Cotter Googong Bulk Transfer is to transfer about 12 GL from 

Cotter to Googong per year (more in dryer years, less in wetter years); this implies that pumping from 
Cotter (at the rate of 100 ML per day once all four pumps are operational) will occur for about one third 
of the year. 

7
 Assuming a 6% discount rate for the ACT (the rate generally used by Treasury for such analysis), 

future treatment costs rising in line with inflation, say 3%, hence a net discount rate of 3%, the benefits 
commencing in year 10, being fully realised by year 15, and projected out as far as year 25. 
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is assumed that these benefits can be split one-third revegetation, two-thirds 
engineering works, meaning that $0.6 million can be attributed to catchment 
revegetation. Even then, improved post-bushfire pine plantation forest practices, 
especially around riparian areas, has been designed to deliver improved water quality 
outcomes, so the additional benefits from complete native revegetation per se is not 
easy to quantify. 

The full benefit of this expenditure, from ACTEW’s viewpoint, needs to be seen in the 
context of what would happen to the frequency of future water restrictions without the 
availability of Cotter water. This is beyond the scope of the present assessment. 

Future pine revenues 

If the 1285 ha of pines planted following the 2003 bushfires are allowed to grow to 
maturity and then harvested, prior to converting the area to native vegetation, there 
will be about  
550 000 cubic metres of timber to be harvested8. This might, according to PCL, yield 
a net royalty of $25 per cubic metre (at current prices)9, or $13.75 million. As with the 
water treatment cost calculations, this future revenue needs to be discounted back to 
a net present value, assuming the standard 6% discount rate and assuming future 
movements in timber prices and harvesting costs in line with inflation. The resultant 
net present value is about $5.35 million. 

Intuitively, pine plantations will face higher insurance premiums that reflect recent 
history and an increased probability of future bushfire risk, in part associated with 
climate change. Following the bushfires, insurance was temporarily impossible to 
secure but the market, which was volatile at the time for wider reasons, has since 
stabilised. At present PCL pays an average of around $100 per ha per year for 
insurance, with the level of coverage reflecting the age classes of trees and their 
assessed commercial value. Younger trees may not be insured at all. 

Wider environmental benefits 

In addition to reduced water treatment costs, there are wider environmental benefits 
associated with enhanced water quality and a revegetated catchment. As 
governments seek to account more explicitly for environmental (and social) as well as 
economic effects, more examples of analysis that seek to quantify the relevant costs 
and benefits involved are appearing in the literature. The techniques vary (there is 
some debate about their robustness, internal biases and reliability) and include 

                                            

8
 Assuming a mean annual increment (MAI) of 15 cu m per ha per year, and a 30 year rotation, (with 

thinnings at around years 19 and 24 producing relatively small quantities of pulpwood that just cover 
the costs of harvest and transport). 

9
 Based on a conservative half sawlog, half pulpwood mix, mill gate prices of $70 per cu m for sawlogs 

and $30 per cu m for pulpwood, and net of harvesting and transport costs (that is, minimal net return 
for pulpwood and about $40 for sawlogs – in practice the sawlog proportion may be well above 50%, 
especially if the forest is thinned, and the net sawlog returns are typically in excess of $40 per cu m). 
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preparedness to pay assessments, choice modelling, contingent valuation and 
estimating so-called non-use values.10   

In the case of Cotter, general environmental benefits of better quality water include 
the improved aquatic habitat for fauna and flora (both in the river and the reservoir), 
and recreation benefits for those using the Cotter precinct. An enhanced visual 
amenity of a catchment relatively free of blackberries and pine wildings is another 
general environmental benefit. The community may also value a native vegetation 
landscape more highly than plantation pines, but research has not been undertaken 
to establish, let alone to quantify, this preference. Finally, in a comprehensive 
assessment, account would need to be taken of various recreation benefits in the 
catchment. Such assessments have not been made in the course of this study. 

A recent study in south east Queensland suggested that the community was 
prepared to pay $36 per household per year, via a levy on rates, in order to be 
guaranteed appropriate water quality results in terms of riparian vegetation, aquatic 
vegetation and visual appearance.11 A Californian study found that households were 
prepared to pay $US15–23 to remove water quality impairments.12 A 1997 study for 
ACTEW concluded that households were willing to pay, on average, $42 per year to 
achieve a large improvement in environmental flows in ACT rivers and streams and 
$18 to improve the appearance of the ACT urban environment from ‘brown’ to ‘some 
brown’.13 

Without specific analysis to address the question, it is risky extrapolating these 
results to the LCC context. Nevertheless, for illustrative purposes, taking a very low 
figure from this range, say $10 per household per year, the environmental benefits of 
improved catchment condition, including its effect on water quality, could be of the 
order of $1 million per year.14 

Alternative scenarios 

The impact of a preference for native revegetation compared with more widespread 
planting of pines can be tested by revisiting the pine option. Work by ACT Forests 
following Shaping our Territory had settled on the replanting of 2500 ha in the LCC, 
1215 ha more than has been replanted to date. The cost to replant this area would be 

                                            

10
 There is a useful discussion of the techniques used on the NSW EPA website at  

< www:epa.nsw.gov.au/envalue >. Envalue is described as a searchable environmental valuation 
database of studies that seek to incorporate changes in environmental values into cost benefit 
analysis. 

11
 J Robinson et al, ‘Using a citizen’s jury to estimate preferences for water quality improvements: a 

case study on the Bremer River catchment of south east Queensland,’ in Coast to Coast 2002. 

12
 DM Larson and DK Lew, ‘Clean water in California: what is it worth?’ Department of Agricultural and 

Resource Economics, University of California, Davis, 2001.  

13
 Reported in Centre for International Economics, 2005, ‘Economic benefit cost analysis for new water 

supply options for the ACT,’ ACTEW Future Water Options Project.  The cited study concluded that 
ACT households were willing to pay between $300 and $500 per year to avoid incurring stage 3 and 
above water restrictions. 

14
 There are about 100,000 households in the ACT. 
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approximately $2000 per ha (excluding the cost of debris removal), or $2.4 million in 
total. Following the discussion in the previous section, the net present value of the 
resultant timber (harvested in 30 years time) would be approximately $5.1 million. In 
addition, native revegetation costs in this area would be avoided; these also are 
about $2.4 million assuming a representative spread of land types as described in 
Tables 2 and 3. 

In addition, consideration needs to be given to the extent to which the prospective 
plantation pine revenue needs to be discounted by an increased chance of future 
bushfire damage. This might be done by applying a higher discount rate (than the 
standard 6% described earlier) for future revenue, or by assuming a higher insurance 
premium each year. In addition there would be further cleanup and replanting costs, 
which an insurance payout would underpin. For example, if a 10% discount rate were 
applied to the future revenue stream rather than 6%, the net present value would 
decline from the $5.1 million above to just $1.37 million.15 

Conclusion 

The combination of three changes since Shaping our Territory: better-than-expected 
natural regeneration of native species in parts of the catchment; reduced hectare 
costs of native species revegetation; and the possibility of increased expected 
frequency (and possibly also intensity) of bushfires; all increase the relative 
attractiveness of native species revegetation, and decrease the relative 
attractiveness of pine plantations. 

The progressive conversion of the catchment to native vegetation over a period of 
years will entail the expenditure of about $8 million (in today’s dollars). Within this 
total are quite variable costs per ha, reflecting differing landforms and existing 
vegetation. Some of this expenditure will be significantly delayed, especially the 
conversion of 1285 ha replanted to pines since the bushfire, until after the current 
crop cycle of 30 years ($1.35 million). An additional allowance of $0.25 million per 
year (commencing in year 4) has been made for additional weed (mainly blackberry 
and wilding pine) control after the major treatments have been undertaken. This is 
some $0.5 million more than existing expected expenditure associated with the 
planting of larger areas of plantation pines. In addition, there is the cost of an 
additional weed control program. 

The benefits from enhanced water quality will be seen in part from reduced water 
treatment costs. Of a net present value of $1.85 million, perhaps $0.6 million can be 
attributed to the revegetation effort and $1.2 million in response to ACTEW’s 
expenditure. In addition, having Cotter water available for potable consumption 
earlier and more frequently than otherwise means less water restrictions for 
consumers, a significant benefit to them. Greater water security will result from 
having a catchment that will recover more quickly following bushfires than pines, 
implying that the water supply will be ‘back on line’ in a shorter period of time. 

                                            

15
 This dramatic proportionate decline reflects the long time period before the pine harvest revenue is 

obtained.  The higher the discount rate (the higher the perceived risk), the shorter term the investment 
focus becomes. The net present value using an 8% discount rate would be $2.79 million. 
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The net present value of the future pine timber (net of harvesting costs) can be 
adjusted for changing assessed risks of bushfires, via the discount rate applied. For 
example, given a higher (climate change induced) risk of bushfires (from about one in 
40 years historically to one in 20 years in future), the discount rate could be 
increased from the standard 6% to perhaps 10%. This would significantly reduce the 
net present value, from $5.35 million to about $1.37 million. 

More general environmental benefits associated with improved water quality and a 
remediated catchment are hard to quantify but, based on similar studies elsewhere, a 
very conservative value of $10 per household per year translates into a total annual 
benefit of $1 million. 

Funding the restoration works in the Lower Cotter will be costly and take 
considerable time. There is an obvious partnership between the government via PCL 
and ACTEW with respect to funding. There are likely to be opportunities for securing 
Commonwealth Government funds via the National Action Plan (NAP) program for 
application in the lower Cotter. Additionally, contributions to the restoration works are 
also likely via research undertaken by at least three CRCs (eWater, Bushfire and 
Weeds). 

Finally, the alternative of larger areas of pine plantations in the catchment, as 
contemplated following Shaping our Territory, would generate additional revenue, the 
net present value of which is sensitive to the discount rate chosen, which in turn 
might reflect the assessed future bushfire risk. 

The potential for natural regeneration and assisted revegetation, the risks and 
uncertainties regarding resumption of large-scale pine plantings, and the importance 
of Lower Cotter Sub-catchment water lead to the conclusion that the preferred 
recovery option at present for the catchment is a combination of retaining most of the 
current level of pine plantation and programs to re-establish a native vegetation cover 
in other areas. Management of the catchment should be primarily directed to 
maintaining and improving water quality, while allowing other compatible uses subject 
to appropriate controls. 
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