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84, 96 That independent inspections are carried out by appropriately 

qualified Environment Protection Authority and National Parks and 
Wildlife staff with local representatives, due to the restricted access 
that applies to the area.  

SCA would support any independent auditing of the borefield 
construction and operational practices 

18, 28, 30 The so-called “peer review” is nothing more than the typical 
rubberstamping by a bunch of acolytes... which as you well know the 
bureaucracy cynically uses to substantiate the pre-ordained 
outcome.  

Comment noted 

133 I would point out that the major report conducted by SMEC on the 
Groundwater Dependent Ecosystems (GDEs) in the Kangaloon 
Aquifer has not been included in the Environment Assessment. 
“Baseline Groundwater Dependent Ecosystems Evaluation Study” 
(September 2006). Thus, the Dept of Planning has been denied the 
opportunity to review the thorough research conducted by those 
consultants, and the damning critique of the SCA’s failures in regard 
to identifying the extent of the “dependence” of these precious 
habitats upon the groundwater, by Eamus et al. That is why I have 
referred to just a few of these comments, to at least alert you to the 
existence of such devastating critiques, by one of Australia’s leading 
experts in the subject of GDEs.  

The Eamus peer review attaches to the original SMEC baseline study 
from Spring 2006 prior to any of the later studies being concluded.  
Subsequent studies have indicated that there is no dependence 
associated with upland swamps, only minor connectivity with stream 
baseflows, and no known connectivity with terrestrial vegetation.  
Ecosystem monitoring will be part of the monitoring program if the 
borefield is constructed and operational. 
 
There is sufficient certainty about groundwater dependence (or the lack 
thereof) to proceed with borefield development. 

133 In regard to the overall Borefield proposal, we contend that the Peer 
Reviewers,  
especially Professor Derek Eamus et al (in the SMEC report), D.R. 
Woolley, and Dr Noel Merrick (in regard to the Coffey Report) all 
identify serious shortcomings in the scientific data on which the 
SCA’s borefield proposal is based. These shortcomings are 
sufficiently serious as to warrant rejection of the SCA’s Environment 
Assessment.  

The peer reviews supported the methodology and work completed by 
SCA (at this time of the reviews) and identified additional work that 
would assist in confirming the resource occurrence, resource behaviour, 
ecosystem linkages and impacts, and the sustainability of development. 
 
Most of this work has now been completed with subsequent studies, 
pumping trials, additional testing and numerical modelling studies now 
available (included in either the EA or reported in the preferred project 
report). 

133 The EA does not address the numerous criticisms of poor 
methodology, limited analysis, and numerous calls for “further 
studies” which were made by numerous Peer Reviewers, employed 
by the SCA as consultants to review the numerous studies 
conducted by professional consultants, (engineering, technical and 
environmental).  

The peer reviews supported the methodology and work completed by 
SCA (at this time of the reviews) and identified additional work that 
would assist in confirming the resource occurrence, resource behaviour, 
ecosystem linkages and impacts, and the sustainability of development. 
 
Most of this work has now been completed with subsequent studies, 
pumping trials, additional testing and numerical modelling studies now 
available (included in either the EA or reported in the preferred project 
report). 
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133 In the SMEC Report “Baseline Groundwater Dependent Ecosystems 

Evaluation Study” (September 2006) there is a Peer Review 
conducted by Professor Derek Eamus, Dr Hose and Assoc Prof 
Dangerfield, their concluding remarks are as follows:  
i) “There is much work to be done, however, before the following key 
question can be answered: what level of groundwater extraction is 
sustainable and what level does not pose an unacceptable threat to 
groundwater dependent ecosystems? This is the core question that 
must be addressed by the SCA prior to groundwater abstraction.” 
Peer Review: Eamus, Hose and Dangerfield. p14 of Appendix 9 of 
the SMEC report.  
b) That single most profound question by Eamus et al remains 
unanswered by the SCA to this date.  

The Eamus peer review attaches to the original SMEC baseline study 
from Spring 2006 prior to any of the later studies being concluded.  
Subsequent studies have indicated that there is no dependence 
associated with upland swamps, only minor connectivity with stream 
baseflows, and no known connectivity with terrestrial vegetation.  
Ecosystem monitoring will be part of the monitoring program if the 
borefield is constructed and operational. 
 
There is sufficient certainty about groundwater dependence (or the lack 
thereof) to proceed with borefield development. 

The following submissions also made comment on this issue - the content was similar to the selected issues above –  
78, 140 
7.00.00 Miscellaneous (1 comments recorded) 
130 The current power easement across Crooked Creek has left the 

banks of the creek  
with severe erosion, We request that this be rectified.  

Comment outside the scope of the Kangaloon borefield assessment 
process 

7.00.01 Fire management (10 comments recorded) 
3 There is also the uncertain requirements for the Asset Protection 

Zones surrounding the infrastructure and power supply. Damage 
has already occurred during the recent bums that ignored the fire 
management protocols.  

Infrastructure will be protected by ensuring that the correct Asset 
Protection Zones are included in the final designs 

18, 30, 35, 40, 
41 

Another most recent example of the SCA’s incompetence to manage 
the catchment area occurred when they undertook a burn off in the 
catchment. From aerial photos we have studied an enormous area 
of forest was burnt to the ground, with no wild life corridors visible, 
leaving nowhere for the endangered wild life to flee. The intensity of 
the gigantic fires left no canopies on the old trees and also the 
vegetation was burnt to a cinder. This will result in the loss of listed 
endangered species such as the Geebung which will not survive in 
these areas. Many more will become extinct, as the fire was too hot 
for even seeds to survive, These aerial photos revealed not only the 
alarming devastation to the area, but a very large swathe of orange 
iron sludge making its way down the contours of the landscape 
towards a water course.  

Comment outside the scope of the Kangaloon borefield assessment 
process 
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28 From aerial photos we have studied an enormous area of forest was 

burnt to the ground, with no wild life corridors visible, leaving  
nowhere for the endangered wild life to flee. The intensity of the  
gigantic fires left no canopies on the old trees and  

Comment outside the scope of the Kangaloon borefield assessment 
process 

133 Is the Sydney Catchment Authority a responsible environmental 
manager?  
A case study of the burn-off along Tourist Road March 2008, and the 
damage which occurred to the ‘best known community” of the 
Persoonia glaucescens (an EPBC Act listed threatened species), 
and to certain “Temperate Highland Peat Swamps on Sandstone” 
(Endangered Ecological Communities).  

Comment outside the scope of the Kangaloon borefield assessment 
process 

7.00.02 Cycleway (7 comments recorded) 
90 We would like to see the SCA working with the community and put a 

cycle track along Tourist Road for us all to use. We feel that to work 
with the community rather than against them would be better all 
round for the SCA and for us as a community too. People can then 
feel part of their environment rather than be pushed out of it. If the 
SCA are really planning to make this project environmentally 
attractive then a cycle track would be a wonderful thing for our 
community to feel part of our bush once more.  
For our families that live along Tourist Road, it would feel much safer 
to drive our children to school on this road if we weren’t sharing the 
road with cyclists and runners as it is not a very safe road to drive on 
in the first place.  
Thank you for your consideration  

A cycleway cannot be accommodated within the road reserve along 
Tourist Rd because the road is narrow and it would be dangerous to 
those who use it. A cycleway within the SCA land would create 
ownership, maintenance and liability issues for SCA and the presence of 
a cycleway is contrary to maintaining the visual amenity and the natural 
features of this area adjacent to Tourist Rd.  

The following submissions also made comment on this issue - the content was similar to the selected issues above –  
92, 93, 94, 95, 100, 123 
7.00.03 SCA (48 comments recorded) 
84, 96 The monitoring of the natural environment (groundwater, surface 

water and nearby ecosystems) has occurred only relatively recently 
and should be considered as preliminary findings. This reveals a 
lack of research in this area during decades of management of the 
Special Areas.  

The EA describes the anticipated environmental impacts of the proposal. 
The extraction of groundwater will be within the sustainable yield of the 
aquifer and no significant impacts are expected to the natural 
environment. More intensive monitoring systems will be in place to 
monitor baseflows and key ecosystems when the borefield is 
operational. 
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101 I have operated a beef grazing property of some 215 (initially 175) 

acres on land immediately adjoining the catchment area which was 
originally under the control of Sydney Water and more recently 
Sydney Catchment Authority (‘SCA”), the present proponent. 
Farming and grazing have been conducted in the area since at least 
the 1880s, whereas the catchment land was not dedicated for this 
purpose until early in the twentieth century. Legislative controls over 
what can be done in ‘special areas” (those adjoining the catchment) 
are increasing all the time. The SCA has a preferred position to its 
neighbours, despite the fact that it controls a vast area of land from 
Robertson to Picton which, until now, had been used solely for the 
passive collection of water from run-off and streams. The SCA is, for 
example, (unlike its predecessor) not subject to the provisions of the 
Dividing Fences Act, so that its neighbours must maintain all 
boundary fences at their sole expense. 

Comment outside the scope of the Kangaloon borefield assessment 
process 

127 The SCA appears to have drawn mainly from their research over the 
last few years, which still can be considered preliminary findings, 
and which reveals a lack of research in this area over the last 100 
years or so.  

The EA describes the anticipated environmental impacts of the proposal. 
The extraction of groundwater will be within the sustainable yield of the 
aquifer and no significant impacts are expected to the natural 
environment. More intensive monitoring systems will be in place to 
monitor baseflows and key ecosystems when the borefield is 
operational. 

119, 120 Restriction of access to vast areas of Kangaloon bush land where 
access was once undisputed is an overkill. 

Comment outside the scope of the Kangaloon borefield assessment 
process 

114 In my own personal experience the managers of the SCA have not 
acted in an  
environmentally responsible way. In the area immediately behind my 
property they have felled willow trees in a creek and left them as an 
obstruction in that creek; they have clear felled pine trees and left 
them to rot for years on the ground as a fire hazard.  

Comment outside the scope of the Kangaloon borefield assessment 
process 



 

Upper Nepean (Kangaloon) borefield project – Environmental Assessment Submissions Report October 2008 page 191  

 
114 The SCA have not acted as responsible landowners. Although 

they have felled and chipped massive pine trees for my neighbour 
which were dangerously close to his house, the fence of his that 
was dropped to do this was not replaced. This neighbour is elderly 
and of non-English speaking background. He is now also 
unemployed. No effort has been made by the SCA to help him 
replace the fence or assist him in obtaining quotes to do so. My 
own back fence is in a disgraceful state of repair because I was 
told the SCA would not pay for half of its replacement. I intend to 
take this issue up with the local Council when I am able to pay for 
half of its replacement. Also they have left vacant a perfectly good 
residence on Kirkland road for many years and not maintained it 
as a building. Such a property should have been let to a family in 
need of a home or used by an employee of the SCA 

Comment outside the scope of the Kangaloon borefield assessment 
process 

130  To assist with security of the project we request you relocate the 
Gate Barrier on Fire Road No. 3 westward to the true boundary of 
the Water Catchment Area.  

Comment noted. 

134 The proposed pipeline to Goulburn has serious implications for the 
Wingecarribee Shire area and its water supply and brings into 
question the enlarging of the Tallawa Dam.  

Comment outside the scope of the Kangaloon borefield assessment 
process 

The following submissions also made comment on this issue - the content was similar to the selected issues above –  
46, 87, 89, 90, 92, 93, 94, 95, 99, 103, 104, 105, 107, 110, 111, 112, 113, 118, 125, 129, 131, 132, 133, 146 
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5 Next steps  
The Sydney Catchment Authority (SCA) has considered all submissions made to the 
Department of Planning in preparing this response. This submissions report forms part of 
the Preferred Project Report (PPR) that is resubmitted to the NSW Department of 
Planning and the Australian Department of Environment, Heritage and the Arts for their 
final consideration. The Department of Planning will consider the PPR including the 
submissions report and prepare a report for the Minister for Planning. The Minister (in 
consultation with the Australian Minister for Environment, Heritage and the Arts) will then 
determine whether to approve the project and the conditions of any approval. 

The Department of Planning under the bilateral agreement that applies to Part 3A Major 
Projects under the EP&A Act will also submit to the Australian Minister for the 
Environment, Heritage and the Arts, a copy of the assessment report, the state level 
approval conditions, and any other information available to or used by the Department of 
Planning in their decision making process. The Australian Minister will then make his 
decision on the matters of national environmental significance. 

Once the project has been determined, the SCA will write to all community members 
who made a submission during the investigation process and during the environmental 
assessment exhibition, advising them of the determination. The SCA will also write to all 
community members within two kilometres of the project and issue a media release 
advising the community of the project’s determination. The Department of Planning will 
publish the determination documentation on their web site. 
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UPPER NEPEAN (KANGALOON) COMMUNITY NEWSLETTER NO. 4

GroundwaterGroundwater 
Assessing borefield development for drought water supply

Overview of the groundwater 
projects
The Sydney Catchment Authority (SCA) has progressed 
with its groundwater pilot testing programs at the three 
main sites across the Sydney Basin where there are 
potential groundwater sources for severe drought water 
supply.  

The sites are at Kangaloon in the Upper Nepean 
Catchment in the Southern Highlands, and Leonay and 
Wallacia in western Sydney. 

The Upper Nepean (Kangaloon) borefield is the most 
advanced with an environmental assessment currently on 
exhibition. The designs for the proposed borefield are also 
being progressed. 

The Kangaloon site has been the subject of extensive 
scientific investigations in both drought and non-drought 
conditions.These studies have been independently peer 
reviewed, and confirm the expert conclusions that 
pumping the sandstone aquifers has not affected local 
ecosystems or private bores.

The final technical and environmental studies for the 
Leonay and Wallacia sites are nearing completion.

What is the current status of the 
groundwater project in the  
Upper Nepean (Kangaloon)?
The SCA has finished its pumping trials along Tourist Road 
and at Stockyard Swamp. Temporary infrastructure for 
these projects has been removed. The results of the 
pumping trials are included in the appendices of the 
environmental assessment. 

The development of a permanent borefield requires 
approval under Part 3A of the Environmental Planning and 
Assessment Act 1979 (NSW).

The SCA has lodged an environmental assessment for the 
borefield’s construction with the Department of Planning 
as part of the approval for the building and operation of 
the proposed borefield in the Upper Nepean Catchment. 
The assessment addresses community concerns and 
outlines the ways to manage the possible development 
impacts that could occur from proposed borefield 
construction and operation.

The proposed borefield is located within 150 square 
kilometres of the catchment area between Mittagong in 
the north-west, Bowral in the west, and Robertson in the 
south. It would ultimately include up to 75 production 
bores, linked by underground pipelines along a corridor 
totalling approximately 40 to 50 kilometres in length. The 
spine of the borefield would be built along Tourist Road.  
A detailed map of the proposed location of the borefield is 
shown on page 3.

There is potential to build the borefield in stages, with 
areas east of Kirkland Road likely to be developed first. 

It is proposed that 10 to 15 billion litres of water would be 
pumped from the borefield each year during severe 
drought periods. This water would be transferred to water 
treatment facilities before being pumped into the Nepean 
River system. This river flows into the Nepean Dam, which 
forms part of the water supply for Sydney and the 
Illawarra.

The water will be pumped from between 25 and 150 
metres underground. The pump intake levels are expected 
to be no more than 90 metres below the surface.

The environmental assessment and its appendices are on 
public exhibition from 2 April to 5 May 2008. The 
Department of Planning welcomes submissions on the 
environmental assessment. Please refer to page 2 for 
details of the exhibition of the environmental assessment 
and how to make a submission.



PUBLIC EXHIBITION OF 
THE ENVIRONMENTAL 
ASSESSMENT
The environmental assessment for the proposed permanent 
Upper Nepean (Kangaloon) borefield is on public exhibition 
from Wednesday 2 April until Monday 5 May 2008.   
The environmental assessment can be viewed online at:

•	 the	Department	of	Planning	website	 
www.planning.nsw.gov.au

Copies of the full environmental assessment documents 
can be viewed at the following locations:

•	 Department	of	Planning 
Information Centre 
23-33 Bridge Street, Sydney

•	 Nature	Conservation	Council	of	NSW 
Level 2, 301 Kent Street, Sydney

•	 Wingecarribee	Shire	Council 
Civic Centre 
Elizabeth Street, Moss Vale

The Department of Planning has placed advertisements and 
issued a media release to notify the general community 
that the environmental assessment is on public exhibition.

Submissions are welcome and should be clearly marked 
‘Upper Nepean (Kangaloon) Borefield’, include reference 
number 06_0331, and be sent to: 

Major Infrastructure Assessments 
Department of Planning 
GPO Box 39, Sydney NSW 2001 
Fax: 02 9228 6366 
Email: scott.jeffries@planning.nsw.gov.au

For enquiries about the exhibition process please contact  
Scott Jeffries on 02 9228 6426.

For technical enquiries and copies of the environmental 
assessment please contact the SCA Community Relations 
Team on 1300 722 468 or groundwaterinfo@sca.nsw.gov.au

What happens after the exhibition 
of the environmental assessment?
At the end of the exhibition period for the environmental 
assessment, the SCA will address issues raised in any 
submissions and provide responses to the Department of 
Planning. The SCA may also revise the project design and 
statement of commitments. The statement of commitments 
in the assessment outlines the ways the environmental 
impacts that could occur from the building and operation 
of the borefield will be managed. The commitments include 
recommended measures to reduce and avoid identified 
impacts throughout the project.

The Department of Planning will consider the SCA’s 
responses and prepare a report to the Minister for 
Planning. The Minister for Planning then determines 
whether to approve the project, and if approved, decides 
what the conditions of approval will be.

Will the Australian Government 
also make a decision about the 
borefield project?
In July 2007, the former Australian Minister for the 
Environment and Water Resources decided the 
groundwater project is a ‘controlled action’. This means it 
needs approval under the Environment Protection and 
Biodiversity Conservation Act 1999. 

The Minister now responsible for this Act is the Minister 
for the Environment, Heritage and the Arts. The 
Department of Planning will submit the following to the 
federal Minister : 

•	 the	assessment	report	to	NSW	Department	of	
Planning

•	 NSW	Minister	for	Planning’s	approval	conditions	

•	 any	other	information	available	to,	or	used	by	the	
Department of Planning in its decision making process. 

The Minister for the Environment, Heritage and the Arts 
will then decide on the specified matters of national 
environmental significance. 

What happens once the borefield 
project has been determined? 
Once the NSW Minister for Planning and the federal 
Minister for the Environment, Heritage and the Arts 
determine the project, the SCA will write to all community 
members who made a submission during the groundwater 
investigation process and the exhibition of the 
environmental assessment to advise them of the decisions. 
The SCA will also write to all community members within 
two kilometres of the project, distribute a newsletter to 
the wider community, and issue a media release. Both 
ministers’ decisions about the project will appear on their 
departmental websites (Department of the Environment, 
Water, Heritage and Arts - www.environment.gov.au, and 
the Department of Planning - www.planning.nsw.gov.au), 
together with the conditions of approval. The Department 
of Planning will also publish an assessment report on its 
website.

The SCA will publish the determination and community 
information on our website at www.sca.nsw.gov.au
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What research has been completed 
on the Kangaloon groundwater source?
The SCA has commissioned and completed substantial 
technical, scientific and environmental investigations 
(numbering more than 60 studies) on the groundwater 
source at Kangaloon and the local environment of the 
proposed borefield area. The investigation programs began in 
the Upper Nepean (Kangaloon) in March 2005 and 
monitoring programs have been under way for three years. 

Two pumping trials have been completed to simulate 
borefield extraction over extended periods and monitor the 
condition of surrounding ecosystems. 

The first pumping trial program near Butlers Swamp was 
carried out from early to mid 2007. There was no impact on 
the neighbouring swamps or the Nepean River during this 
trial, and more than 450 million litres of water was pumped to 
the Nepean Dam.

A second pumping trial at Stockyard Swamp is now finished. 
During the trial 170 million litres of water was pumped 
without impacting swamp water levels.  

Several reports on the pumping trials are included in the 
appendices of the environmental assessment. 

From December 2006 to May 2007, the SCA invited 
property owners within two kilometres of the proposed 
permanent borefield site to take part in a groundwater survey. 

The survey allowed the SCA to put together an inventory of 
springs, spring fed dams and creeks, wells and bores in use so 
any impacts from borefield pumping could be better assessed. 

The SCA encourages private landholders to monitor water 
levels in their bores, and levels and flows from their different 
springs, to understand the natural differences in water levels 
and flows. 

The NSW Government has made a commitment that existing 
users of private water supplies will not be disadvantaged by 
pumping from the proposed borefield. If there are identified 
impacts from the borefield operations, then options available to 
maintain supplies include lowering pumps and deepening bores. 
This will not be at the expense of the owner. 

GROUNDWATER SURVEY 

Location map of proposed Upper Nepean (Kangaloon) borefield site
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How much water will be pumped 
from the proposed borefield? 
Around 10 to15 billion litres of water would be pumped from 
the borefield per year during severe drought. Based on these 
figures, over a two to three year pumping cycle, around 30 
to 45 billion litres, or approximately 10 percent of the total 
aquifer volume would be pumped.

What is the groundwater quality? 
The groundwater source contains a large amount of high quality, 
low salinity water that is suitable for drinking water supply. 

How long would the Kangaloon 
aquifer take to recover after pumping?
Groundwater levels in the aquifer will recover with both 
minor and major rainfall events. Full recovery depends on the 
length and number of heavy rainfall events. Results from the 
SCA’s pumping trial after heavy rain in June 2007, suggest 
recovery times associated with large recharge events may take 
months rather than several years. 

How many bores are proposed?
The proposal includes installation of up to 75 production 
bores. There are four borefield areas and two water treatment 
facilities proposed. Borefield development may be staged with 
the two areas located east of Kirkland Road likely to be 
developed first.

The final number and location of production bores will 
depend on further test drilling programs and any staged 
development program. 

There will also be a network of up to 90 monitoring bores 
(this includes around 50 bores already drilled during the 
investigation stages) and up to 10 stream gauging stations. 
These will provide data enabling the SCA to manage borefield 
performance and any related impacts.

How long will the proposed borefield 
operate for?
Bores will operate 24 hours a day and for long pumping cycles 
of up to nine months. The period of operation will depend on 
the length of the drought and the number of significant rainfall 
events that recharge the aquifer.

Will the pipeline and powerlines for 
the bores be underground?
An underground pipe work system will link the bores. The pipes 
will collect the water for transfer to water treatment facilities 
before it is pumped to the Nepean River system. There would 
be approximately 35 kilometres of underground pipelines on 
SCA land and up to 15 kilometres of pipelines across road 
reserves and private land for the full borefield development.

Mains power will be used to pump from individual production 
bores and to service the water treatment facilities. Where 
possible, existing powerlines will be upgraded to provide 
power to the borefield. Underground power will be installed 
in sensitive areas along Tourist Road with new overhead 
powerlines used in other areas.

The water treatment facilities will be built at two discharge 
locations, one on the Nepean River along Tourist Road, and 
one on Maguires Creek along Fire Trail Number Three (see 
the map on page 3). The treatment facilities will remove iron, 
increase the oxygen content of the groundwater, and ensure the 
water temperature matches the temperature in the river.

The Tourist Road treatment facility will include two storage 
ponds, a treatment plant, pipelines, and associated roads and 
services. Its total footprint will be approximately five hectares. 
The facility will be designed to fit into the agricultural and 
natural landscape. The facility located along Fire Trail Number 
Three will be smaller, at about 1.5 hectares.

Does the SCA plan to buy property 
for the construction of the borefield?
The Upper Nepean (Kangaloon) borefield has been designed 
so the majority of bores and associated infrastructure are 
located within SCA land. However, the power and pipeline 
routes will cross some private properties and council road 
reserves.

The SCA has begun negotiations with affected property 
owners for easements, or in a limited number of cases, the 
purchase of their land, for production and monitoring bores, 
pipelines, and power.

The Upper Nepean Groundwater Community Reference 
Group was briefed on the extent of the proposed borefield 
layout and infrastructure, the pumping trials, and latest 
environmental studies at meetings in July, September and 
November 2007, and in March 2008. 

The SCA briefed officers of Wingecarribee Shire Council in 
late November 2007 and in late March 2008 on the latest 
borefield developments and the likely effect on council roads. 
The SCA will continue to brief council and work with council 
officers.

QUESTIONS AND ANSWERS ABOUT THE PROPOSED 
KANGALOON BOREFIELD

MORE INFORMATION
For further information contact: 

Community Relations – Groundwater 
Sydney Catchment Authority – 1300 722 468 

or 02 4723 9246
or email groundwaterinfo@sca.nsw.gov.au

or visit www.sca.nsw.gov.au
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Government Agency Issues and 
Responses 



Appendix C – Key NSW Government Agency Issues and Responses 
 

Theme Primary issue raised Response 
Changes made to 

borefield design or 
operation 

Department of Primary Industries   

Coal seam gas 
Protect coal seam gas reserves - introduce a depth restriction of 
100 metres for water extraction so that deviated drilling can be 
carried out beneath the producing aquifer.  

The borefield development needs to tap the whole of the 
Hawkesbury Sandstone aquifer to be viable - coal seam gas 
production would be below the sandstone in the much deeper 
Illawarra Coal Measures and SCA believes these land uses can 
co-exist without such a restriction - SCA's production bores 
would be to a maximum of 180 metres with maximum pump 
intake depths around 100 metres 

No 

Other water users 
Sydney Catchment Authority should re-instate domestic stock 
supply to landholder bores that are impacted by drawdown for 
the project (e.g. by deepening bores or providing access to 
alternative supplies of comparable convenience) 

An augmentation and alternative water supply package will be in 
place for bores and springs that are impacted by borefield 
pumping 

No 

Ecosystem 
impact 

Monitoring plan (fisheries perspective) - ongoing monitoring of 
stream flow correlated with groundwater extraction and the 
ability to limit extractions to mitigate potential impacts, are 
recommended 

Noted 

Monitoring will be expanded - 
temperature and dissolved oxygen 
are included for locations on 
permanent streams 

Department of Environment and Climate Change   

Ecosystem 
impact 

Impact on surface water quality, quantity and aquatic ecosystem 
health and the necessity for appropriate monitoring and 
management arrangements to be included and addressed 

SCA believe that some of the suggested water quality monitoring 
requirements are excessive based on the consistency of the 
water quality results obtained during the pumping trials - SCA 
believe this is a detailed matter that can be resolved in 
discussions with DECC on the Protection of the Environment 
Operations (PoEO) licence  

SCA has committed to an 
expanded monitoring program but 
some of the issues raised by DECC 
may require further review- current 
commitments are in Section 4.4 of 
the PPR 

Ecosystem 
impact 

Impact on threatened species and habitat and the necessity for 
biannual surveys (construction, operation and post operational 
phases); Condition data to be included in ecosystem surveys; 
Several other threatened species to be included in future 
surveys; Targeted and seasonally relevant survey required for 
threatened species prior to final locations (bores and pipelines) 

Survey frequency is noted and will be changed to biannual in the 
ecosystem monitoring program. Ecosystem surveys during the 
recovery/recharge period will generally be restricted to fully 
recovery/12 month periods (unless there is very slow recovery, 
connectivity has been established, and a longer survey of 
ecosystems is considered necessary) 
Threatened species requirements are noted and will be 
referenced. 

Included in the monitoring 
framework and will be included in 
detail in the respective monitoring 
plans when written and required. 

Groundwater 
Dependent 
Ecosystem 

Possible impacts on GDEs from extraction. Department of 
Environment and Climate Change (DECC) specifically 
recommended: 
• both ecological and perched water-level monitoring continue: 

In relation to each of the issues raised: 
* a key sites network will operate for the non operational periods, 
then be expanded substantially during the construction and 
subsequent operational periods - will include both water level 

Most of these aspects are included 
in the monitoring framework and 
will be included in detail in the 
respective monitoring plans when 
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(GDE) impact prior to groundwater extraction; while production bores are in 
operation; and post operation;  
• further investigations, under a range of climatic conditions, 
should be undertaken to determine whether upland swamps and 
riparian woodlands in the area are dependent on groundwater;  
• appropriate measures be taken to limit impacts on upland 
swamp habitats during construction of bores and the pipeline; 
and  
• care be taken to avoid introducing Phytophthora cinnamomi 
and weeds during the construction and operation of the 
borefield.  

and ecological monitoring 
* swamps are disconnected so no further studies are considered 
warranted - basic perched water table monitoring is under way 
for terrestrial vegetation and further advice will be taken in 
regard to assessing any groundwater dependence 
* protection measures for swamps and along the pipeline route 
will be in place during construction (CEMPs etc) 
* advice noted on Phytophthora cinnamomi  

written and required. 

Aboriginal 
heritage 

Impacts on Aboriginal cultural heritage values - DECC did not 
support the recommendation for archaeological monitoring 
during the implementation of the borefields (Navin Officer, 2007). 
The necessary investigations and/or salvage of archaeological 
sites and/or areas of sensitivity should be developed and 
undertaken prior to any construction works.  
The proponent should ensure that an Aboriginal Heritage 
Information Management System (AHIMS) site card be 
produced for all sites and/or potential archaeological deposits 
(PADs) identified within the project area prior to any 
archaeological investigation or development. These site cards 
should be revised following any investigations of the sites and/or 
PADs to ensure a detailed archaeological record of the sites 
discovered in the area are lodged with DECC. 

Given the long, linear nature of the infrastructure (with power 
and pipelines potentially over a 50km length), it is not possible to 
investigate the whole of the trenched area in advance of 
construction - known areas of artefacts and significance will be 
protected and avoided (no salvage of sites will be required). 
Some preliminary augering of soils in high sensitive sites will be 
undertaken in advance of construction to confirm whether there 
are any substantial issues to address. Current investigations are 
complete and site cards will be updated and produced for all 
sites in advance of any further investigations or construction. 

No 

PoEO licence PoEO licence for proposed treatment, discharge and 
conveyance of extracted groundwater 

SCA will apply for licence after planning approval and in 
advance of borefield development. It is SCA's understanding 
that any licence issued would be compatible with the Part 3A 
consent but that the specific licence and monitoring conditions 
and requirements would be included in the PoEO licence 

No 

Department of Water and Energy   

Hydrogeological 
assessment and 
resource impacts 

Comments related to: 
* geological and hydrogeological setting - need to improve the 
geological and structural interpretation, conceptual model, some 
data interpretations, and how the aquifer is conceptualised and 
in the revised numerical model 
* regional drawdown - model review, construction and transient 
modelling is required to more accurately represent the aquifer 
and to predict drawdowns 
* groundwater storage volumes - basis of the estimates requires 
more explanation, together with more information on hydraulic 

SCA has been in discussion with DWE staff regarding many of 
the technical issues raised particularly the aquifer 
conceptualisation and the groundwater modelling. In relation to 
each of the issues raised: 
* the new numerical model is based on best interpretations as at 
June/July 2008 - model review is proposed at 5 year intervals so 
additional improvements can be made at this time 
* the new numerical model divides the Hawkesbury Sandstone 
into three layers and better represents the regional aquifer 
recharge and flow - transient model also includes a better 

No substantial changes - The 
numerical modelling will inform the 
final key monitoring locations and 
inform the operational requirements 
and any mitigation requirements for 
the borefield 
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boundaries and the most recent pumping trial results 
*  operational Vs recovery monitoring - specific requirements 
need to be detailed about proposed monitoring, particularly in 
the post operational period in the recovery/recharge phase 
* Contouring control - need to take structural features into 
account when generating water level contour plans 

representation of the aquifer and the expected drawdowns 
during severe drought 
* again the new numerical modelling better represents the 
storage characteristics of the aquifer - early data provided in the 
EA was presented to indicate the size of the resource, not the 
sustainability of the resource 
* expanded monitoring is proposed in the PPR that effectively 
addresses the issues raised in regard to operational monitoring 
versus recovery/recharge monitoring 
* the known structural features (apart from the Mt Butler 
intrusion) do not appear to have substantial influence on the 
water level contours at the scale at which SCA is assessing the 
resource  

Infrastructure 
works 

Comments related to: 
* Bore design - likely constraints to apply in upcoming WSP 
regarding bores located close to GDEs (upper cemented 
casings to protect water tables and distance rules) 
* Inactive works - proper maintenance required during non 
operational periods 

In relation to each of the issues raised: 
*  there are no linkages with upland swamps and uncertain (but 
probably poor) linkages with terrestrial vegetation – slightly 
higher risks may occur in riparian areas - the proposed SCA 
production bore specification is considered appropriate to 
protect perched water bearing zones and to tap the main 
sandstone aquifers 
* proper maintenance arrangements will be in place during non-
operational periods 

No 

Ecosystem and 
environmental 
impact 

Comments related to: 
* GDEs - close assessment of upland swamps still required and 
further assessment of terrestrial vegetation is required. Spring 
and regional sandstone groundwater linkages to be further 
assessed and better conceptualised and mention needs to be 
made of the existence or non-existence of cave ecosystems 
* Stream level impacts - mention of ephemeral streams and 
linkages required; protection of hyporheic zones and water 
temperatures and flows; and appropriate monitoring to measure 
flows upstream and downstream of the borefield area 
* Fauna - concerns about platypus and frog populations related 
to flow volumes, river heights and protection of riffle zones 
* Scientific studies - need to consider use of control locations but 
recognises that drought and climatic changes may mask the 
effects of pumping; important to establish baseline data sets 
* there were specific technical queries relating to the PB water 
quality monitoring programs during the pumping trials and 
impacts on surface water, and on the SMEC baseline GDE 
evaluation studies 

In relation to each of the issues raised: 
* there are no linkages with upland swamps and uncertain (but 
probably poor) linkages with terrestrial vegetation – slightly 
higher risks may occur in riparian areas; there are no cave 
ecosystems - latest studies in 2008 are all quite definitive in their 
conclusions on what is possibly groundwater dependent and 
what is not 
* the ephemeral streams are not linked to the regional aquifer - 
pumping will not impact the flow in these streams; increased 
water quality and in-stream monitoring should assure the 
protection of aquatic ecosystems 
* as above 
* control locations now included 
* specific study queries discussed in meetings with DWE staff 

Most of these aspects are included 
in the monitoring framework and 
will be included in detail in the 
respective monitoring plans when 
written and required. 
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Hawkesbury-Nepean Catchment Management Authority   

Ecosystem 
protection  

The Hawkesbury Nepean Catchment Action Plan (CAP), which 
was prepared in consultation with key NSW Government 
agencies and stakeholders, recognises a number of 
groundwater dependent ecosystems in the project area. In 
planning the implementation phase the HNCMA recommends 
that the precautionary principle be applied to ensure that all 
appropriate measures are taken to protect these ecosystems, 
and related environmental investment, from any damage that 
could be attributed to either the operation of the borefield or to 
construction and management activities.  

The extensive studies that SCA has completed are the most 
detailed of any known in the Nepean catchment on the possible 
groundwater dependence of ecosystems that exist in this area. 
While perched groundwater systems are important, the linkages 
of the deeper regional aquifer with surficial ecosystems is less 
that expected and fewer impacts are expected - an adaptive 
management approach is proposed for borefield construction 
and operation. 

SCA has committed to an 
expanded monitoring plan for 
monitoring the resource behaviour 
and the local environment.  Most of 
these aspects are included in the 
revised monitoring framework and 
will be included in detail in the 
respective monitoring plans when 
written and required. 

Wingecarribee Shire Council   

Government 
policy 

1. Flawed Policy — the proposal to ‘drought proof’ Sydney, 
whilst significant is problematic when deep aquifer water 
storages are accessed as a resource before other far more 
sustainable options are identified, developed and exhausted. 
Council agrees that there are significant opportunities to better 
manage water demand and supply such as adaptive re use, 
stormwater harvesting, recycling, reduced demand 
management, leakage detection and mitigation and non potable 
quality industrial use but considers these options should be 
better resourced, actioned and exhausted before alternatives 
such as borefield extractions are adopted and commissioned.  

Noted No 

Government 
policy 

2. Government policy in securing a sustainable water supply fails 
the ‘improved valuing and pricing’ principal of 
Sustainability/Ecologically Sustainable Development. Whilst ever 
there is reluctance to re value and re price water, options to 
identify sustainable alternatives and identify other sources to 
augment the water supply will be sub optimal and/or 
compromised.  

Noted No 

Sustainability 

3. The proposal fails the Precautionary Principle test. It is difficult 
to reconcile claims that there is a sustainable supply of good 
quality potable water in the deep aquifers and that harvesting 
these storages is sustainable based on current information/data, 
given the extremely short timeframe of investigations and test 
pumping. Recent extreme fluctuations in climatic conditions of 
prolonged drought and short term intense rainfall events means 
the investigation period has been during a period of great 
climatic variation. It is erroneous for the SCA to claim that their 

There has been numerous comprehensive studies of the 
groundwater resource and local ecosystems as part of the 
Kangaloon borefield investigations. The pumping trials 
completed to date are the best study to assess sustainability - 
the next stage (to about pumping response data on an even 
larger scale) would be to construct all or part of the borefield and 
to operate it for an extended period of time.   
The numerical modelling (under a variety of rainfall scenarios) 
suggests that there will be local depletion of groundwater in the 

SCA has committed to an 
expanded monitoring program 
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testing and trials have been exhaustive. This is simply not true. 
An exhaustive trial period would be for a much longer period 
when average conditions and seasonal variability are more likely 
to be achieved and therefore assessed. The Precautionary 
Principle therefore should be applied more rigorously and trial 
periods conducted over a longer timeframe.  

sandstone aquifers during pumping but this recharges with a 
return to normal rainfall patterns 
No further testing is considered warranted and with appropriate 
monitoring systems in place, groundwater and ecosystem trends 
can be identified early and resolved. 

Government 
policy 

4. The NSW State Plan (which draws on the Metropolitan Water 
Plan) identities the priority of securing a sustainable water 
supply for all users, and identifies particular targets to achieve 
this. The identified targets are considered incongruous with 
exploring aquifer/borefield options. For example the increased 
recycling target should be sufficiently broad that future demand 
can be achieved through this and other means without the need 
to introduce options such as the borefield (where outcomes from 
the proposal are unknown and difficult if not impossible to 
quantify). Similarly a target that restores water extracted from 
rivers to sustainable levels directly contradicts geomorphic and 
hydro geological processes of aquifer’s i.e. one of the principal 
characteristics of an aquifer is that, in time, water is released 
from the aquifer to rivers and streams thus in part sustaining 
these systems 

Noted No 

Hydrogeological 
assessment and 
impacts 

5. There is a significant lack of knowledge relating to aquifer 
recharge areas. Aquifer recharge areas have not been identified 
and/or mapped. There has been some anecdotal references to 
the recharge areas being to the south of the proposed borefield 
however this has not been substantiated. Whilst the 
documentation addresses to some extent recharge volumes it 
does not identify where recharge areas exist in the landscape 
therefore references to volumes and rates are considered 
tentative at best. A project of this magnitude should not be 
allowed to proceed until the recharge areas are defined. There 
may be significant land use/land management issues relating to 
the location of the recharge areas hence its critical their extent 
and characteristics are fully understood prior to the borefield 
project progressing 

Recharge to the sandstone aquifer system occurs everywhere 
where the Hawkesbury Sandstone is exposed at surface - some 
areas display fast recharge and large rises in water levels, other 
areas display time lags before maximum recharge occurs, while 
others only show small increases in water levels. Recharge rates 
and volumes are variable but it occurs everywhere in the 
landscape. Chemistry and water level studies support this 
process and have identified the primary recharge areas - it is 
simplistic to assume there are recharge and non recharge areas 
that can be mapped on a localised scale 

No 

Hydrogeological 
assessment and 
impacts 

6. There is a paucity of information relating to the 
geological/hydro geological processes occurring to the south of 
the borefield. The directional flow of ground water south of the 
borefield, the relationship between the shallow aquifers and the 
deep aquifers in this area appear not to be known, The extent to 
which groundwater extraction may impact on the Wingecarribee 
Reservoir and the vegetation and ecosystems that support the 
Wingecarribee Swamp does not appear to have been 

There is substantial information on groundwater elevations and 
flow directions, including sufficient from south of the main 
borefield for the project to proceed. The expected drawdowns 
are all within the local area of the borefield. Water is sourced 
from local aquifer storage and groundwater is recharged locally 
in the Upper Nepean catchment - the pumping trial and 
modelling studies indicate there is no impact at distance 
including the Wingecarribee Reservoir area  

No 
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investigated. Given, amongst other things, the Shoalhaven 
transfers are stored in the Reservoir and released to the Upper 
Nepean or the Wingecarribee Rivers for Sydney dam supplies 
this is a highly significant issue.  

Technical studies 

7. With regards to the EA document and the process more 
generally, there is still (this is acknowledged in the 
documentation) considerable work to be done with regards to 
quantifying the environmental impacts. It is difficult to assess the 
documentation and establish likely impacts given the paucity of 
site specific information e.g. vegetation impacts resulting from 
WTP construction, impacts on threatened species/endangered 
communities, roadside vegetation, road surface conditions, 
impacts on culverts and drains etc 

There is substantial discussion in the specialist assessment 
reports in the Appendix volume of the EA. Ecosystem monitoring 
will be part of the monitoring program if the borefield is 
constructed and becomes operational. 

No 

Technical studies 

The EA documentation is littered with nebulous phrases such as 
‘un likely’, ‘considered’, ‘anticipated’, and comments such as 
‘difficulty in accurately detecting’ and ‘the shape of the final 
drawdown pattern is difficult to accurately predict because of the 
complexity of fractured rock aquifers and three dimensional 
underground flow’. The effect of such phrases and comments is 
that a proper and detailed review is difficult and hence real or 
potential impacts may not be appropriately mitigated or resolved. 

There is sufficient certainty for the project to proceed - linkages 
between groundwater systems and the environment are not 
always clear and precise, and where there is some uncertainty 
or studies are proceeding, less definitive terminology has been 
used. 

Ongoing monitoring now at key 
sites plus additional monitoring 
through the construction and 
operational periods 

Operational 
triggers 

8, Another area of concern is the matters of thresholds and 
triggers and importantly the security of the cap or limit of 
pumping. The current ‘trigger’ for operating the borefield is when 
dam storage levels fall below 40%. There are no guarantees to 
ensure that if the proposal proceeds the Government will comply 
with the 40% benchmark,  

Staging and operational strategies will depend on the demand 
requirements at the time. The construction of the borefield has 
been deferred and the current trigger is to utilise groundwater 
when dam supply levels reach 40% - the 40% mark is set in the 
Metropolitan Water Plan. 

No 

Operational 
triggers and 
monitoring 

9. The SCA need to better articulate the response hierarchy in 
the event information/data suggests there are anomalies in the 
aquifer response once pumping has occurred (see Chapter 12 of 
EA). At the present this is not clear, It has been suggested that 
real time (water quality/quantity) and annual (biological/bio 
geographical) monitoring will occur however by the SCA’s 
admission there will be a time lag between biological responses 
as a result of pumping anomalies. If anomalies occur it’s 
proposed to increase the monitoring (to twice a year). Again, for 
such a critical project and considering the significance in surface 
ecosystems from a water catchment perspective alone, the 
Precautionary Principle should be applied more rigorously to 
explore immediate reasons for anomalies and the nexus to 
groundwater extraction, Climatic variation will occur over a 
significant period. Variations in floristic composition and 
structure for example as a result of borefield activities will be 

More details regarding the proposed monitoring activities and 
operational responses to water level, water quality and 
ecosystem changes are provided in the PPR (Section 4.4) 

Ongoing monitoring now at key 
sites plus additional monitoring 
through the construction and 
operational periods 
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rapid, therefore the SCA should be responding more cautiously 
than simply increasing the monitoring. 

Operational 
triggers and 
monitoring 

Chapter 12 does not fully respond to concerns relating to a 
‘STOP’ mechanism when anomalies are identified or when 
further monitoring makes it clear significant adverse impacts are 
occurring. This section of the EA should also identify a ‘chain of 
command’ relating to notifications (including the community) of 
a) when anomalies are identified h) when significant adverse 
impacts are identified.  

More details regarding the proposed monitoring activities and 
operational responses to water level, water quality and 
ecosystem changes are provided in the PPR (Section 4.4) 

Ongoing monitoring now at key 
sites plus additional monitoring 
through the construction and 
operational periods 

Hydrogeological 
assessment and 
impacts 

10. What is the potential effect on the structural integrity of the 
fractured sandstone if large volumes of water are extracted! 
especially if the cap of 10-15 GL is exceeded. Could mass 
failure of these geological sequences occur as a result of 
extraction of high volumes of water? The recent Inquiry into the 
Southern Coalfields received a significant number of 
submissions relating to subsidence as a result of longwall 
mining. What evidence exists to suggest that longwall mining will 
impact on the integrity of the aquifers and hence this 
groundwater resource? Has the SCA undertaken any inter 
departmental inquiries to establish the risk of longwall mining on 
the structural integrity of the aquifers? 

There are no impacts to the integrity of the sandstone from 
pumping groundwater - the sandstone rock mass is too 
competent to be affected - partial water extraction is quite 
different to the processes that operate when a coal seam is 
longwall mined 
SCA commissioned a report into the subsidence effects of 
pumping groundwater from these sandstone aquifers which 
found that the impacts were nil. No studies have been 
undertaken on the impact of longwall mining on the area as 
there are no proposals to mine under the borefield at this time. 
Also this is work that the Mining company would have to 
complete to obtain their mining approval. 

No 

Iron waste 
11. The waste management of iron residue extracted the water 
is a matter that requires further clarification particularly the 
matter of how the waste product is managed.  

Iron sludge generated from the water treatment process will be 
discharged into two collection ponds at each WTP site (one 
filling and the other drying). Ponds will be bunded so that sludge 
accumulates, dries and is then removed at a minimum every 6 
months. There is no potential for material to be lost except in the 
event of a very large flood event (1:20 or higher) when there 
substantial dilution processes operating. 

Design changes at the WTP to 
wholly contain sludge in collection  
ponds, plus future recycling 
opportunities will be explored 

Water transfers 

12. How much water will actually end up with consumers and if 
the identified volume is transferred, for how long will this sustain 
Sydney and the Illawarra? Clearly the water transferred will 
sustain demand for no more than a few days. Therefore from a 
cost benefit perspective the project does appears unsustainable. 
Council would appreciate a definitive response to this question.  

The borefield proposal is to supply up to 50 ML per day during 
periods of severe drought - this is equivalent to about 4% of the 
constrained demand for the Sydney supply systems during the 
most recent drought (equivalent to about 10-12 days supply pa). 
No transmission losses were observed during the pumping trial 
and instream transmission and evaporation losses to the 
Nepean dam (8-10km from the discharge sites) are expected to 
be minimal. Water from this supply system would (most likely) 
help to secure the Illawarra and will not be lost from the Upper 
Canal system.   
Additional groundwater (currently up to 150 ML per day) may be 
available from other sources. The ACIL Tasman economic 
appraisal that reviewed the 2004 Metropolitan Water Plan in 

No 
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April 2006 critically evaluated groundwater in the context of other 
potable water supplies for drought supply and supported the 
development of groundwater sources. 

Approvals 13.The following relates specifically to the Draft Statement of 
Commitments:   

 

>Action #4 refers to the Construction Environmental 
Management Plan (CEMP) which details the practises and 
procedures to be implemented to mitigate environmental 
impacts. Whilst the CEMP is supported, site specific issues have 
not yet been identified. In relation specifically to flora and fauna 
issues the presence/absence of significant habitat trees, 
threatened species, endangered communities have yet to be 
established. Council is concerned with the sequencing of the 
project in terms of releasing the EA and then if approved 
developing a CEMP. There appears no provision in the process 
to manage or assess the significance of isolated features e.g. a 
threatened plant, a remnant EEC 

Significant survey has been completed within the corridor - flora, 
fauna, and aboriginal and cultural; heritage issues have been 
identified. All sensitive areas and known threatened species will 
be protected - if special trenching and construction methods are 
required near sensitive areas, then these will be identified and 
included in the CEMP requirements 

More survey will be completed in 
advance of construction programs 

 

>Action #6 the biophysical monitoring needs to be more 
frequent. Changes to the hydrology of the swamps and the 
landscape more broadly as a result of groundwater extraction 
(during extended dry periods) will be rapid. A monitoring regime 
of twice per annum and then more frequent of anomalies are 
detected would be a more appropriate regime than that 
proposed. 

The baseline data sets that SCA has completed to date have 
been 6-monthly across two seasons (autumn and spring in 2006 
and 2007) and there has been little correlation between each 
event - the biodiversity and the variability is high (even between 
upland swamps in the same area), so more frequent biophysical 
monitoring may not be useful. SCA's preference for ecosystem 
monitoring is more detailed 5-yearly to start with (non 
operational periods) and then to adopt 6-monthly or shorter 
periods as required during construction and operational periods. 

More survey will be completed in 
advance of construction programs 
and biannual monitoring has been 
adopted for construction and 
operational periods 

 

>Action #25 as stated above if triggered, ecological monitoring 
should be more rigorous than that set out in Chapter 12 of the 
EA. The monitoring should be more frequent than that proposed, 
as alterations to the biota and landscape will be rapid (during 
periods of extended drought) if adverse outcomes arising from 
groundwater extraction arise. 

The baseline data sets that SCA has completed to date have 
been 6-monthly across two seasons (autumn and spring in 2006 
and 2007) and there has been little correlation between each 
event - the biodiversity and the variability is high (even between 
upland swamps in the same area), so more frequent biophysical 
monitoring may not be useful. SCA's preference for ecosystem 
monitoring is more detailed 5-yearly to start with (non 
operational periods) and then to adopt 6-monthly or shorter 
periods as required during construction and operational periods. 

More survey will be completed in 
advance of construction programs 
and biannual monitoring has been 
adopted for construction and 
operational periods 

 

>Action #34 raises a significant issue and relates to one of the 
broader concerns regarding the entire project. The commitment 
that should private landowners experience reductions in their 
bore’s then some form, of compensatory measure will be offered 
including for example alternative water supplies or modification’s 
to existing bores (lowering) is inadequate. Loss of or a reduction 
in bore volumes could potentially have huge socio economic 

There is minimal groundwater use from bores in the catchment 
because of the numerous other water sources (rainwater tanks, 
springs, permanent creeks etc) and hence the socio-economic 
impacts (if any) are limited. When the borefield is operational, 
there will be a substantial network of observation bores between 
the borefield and existing bores and springs on agricultural 
lands. Impacts on springs (if any) are expected to be negligible. 

No 
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impacts such that livelihoods and a community are jeopardised. 
To lower a bore would appear to be an unsustainable alternative 
to an already sustainable practice as would sourcing water from 
an alternative location. The potential social and economic 
implications are far more significant than perhaps they are being 
considered.  
This point is a principal cause of much of the concern with the 
entire project and has not been adequately considered by the 
SCA or the Government more broadly. 

Groundwater level variations beyond the normal range of 
fluctuations are only expected to occur within two to 2.5 
kilometres of operational production bores. If impacts are 
evident and are attributable to borefield pumping then SCA will 
have a range of remedial measures in place to re-establish, 
augment or replace existing supplies. Financial compensation 
measures are not required if there is no loss of supply. 

 
>Action #36 The road bridge and culvert dilapidation study must 
be prepared in consultation with WSC Roads and traffic staff to 
remove any potential ambiguities. 

Noted and agreed NA 

 >Action #38 it needs to be stated that NO works are to occur on 
a Sunday OR public holiday.  Noted and agreed NA 

Design 

14. Council would prefer all pipeline infrastructure and works to 
be located within SCA property as a first option. Where this is 
not possible Council would like to be involved in the justification 
process for using the road reserve. Short term project savings 
could lead long term maintenance costs for road infrastructure.  

This is SCA's preferred approach, and road crossings and use of 
road reserves will be minimised where possible. 

Changes have been made in the 
eastern area to move away from 
Tourist Road onto recently acquired 
SCA land to avoid a 2-3 kilometre 
length of road 

Design 

15. Within the road reserve all pipelines should be located within 
the shoulder of the road arid not within the pavement. The effect 
these works will have on table drains and natural vegetation are 
to be minimised and the table drains are to be left in a working 
condition after the installation and excavation.  

This is SCA's preferred approach, and road crossings and use of 
road reserves will be minimised where possible. 

The main pipeline route along 
Kirkland Road will now all be within 
the shoulder of the road 

Design 

16. Council’s road opening conditions and the IPWEA 
specification for road restorations 306U are to be used where 
road crossing excavations are unavoidable. Road crossings are 
to be minimised and Council would like to inspect the backfilling 
of these works.  

Noted and agreed NA 

Design 

17. All creek crossings need to be assessed individually by 
Councils Asset Engineer. Some of our bridge and culvert assets 
are new where as others are due for replacement. Attaching 
SCA assets to our bridges and culverts will not be ruled out 
however in some instances this may not be accommodated.  

Noted - this aspect to be discussed further with Wingecarribee 
Shire Council when final tender designs are prepared. May have future design implications 

Traffic control 

18. Traffic control plans for the construction works will need to 
be approved by Council’s Traffic Engineer. In some instances 
full road closures may be required and these will need to be 
addressed through the Local Traffic Committee. SCA are 
advised that this is process does take some time as the minutes 
need to be referred to full Council for endorsement.  

Noted and agreed NA 
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Design 
19. Within Moresby Hill Road trenching along the southern 
alignment would have a lesser impact on established trees than 
the northern side. 

The northern side is proposed so as to minimise road crossings 
- minimal impact on trees is expected if the trenching is on the 
boundary of the road reserve and the SCA lands. 

No 

Other 
The following issues some of which have been raised above 
have been identified by representatives of Councils Environment 
Committee and are included for DoP and SCA consideration: 

  

 - Purchase of green power to offset power consumption of 
project. 

The borefield power consumption is low at only 1 to 2 MW per 
day if all components of the borefield were fully functional and 
there was some cycling of pumping. Green power options to run 
the borefield will be explored again when/if it is constructed and 
becomes operational, however its occasional use does not lend 
its operation as a green power scheme. 

No 

 - Relationship to Shoalhaven transfer project. The proposed Shoalhaven Transfers project is another 
(separate) aspect of the MWP. NA 

 - Possible impact on supply of emergency water to Goulburn. There is no link or impact on the separate pipeline proposal from 
Wingecarribee Dam to Goulburn. NA 

 - Impact of any change of quantity of groundwater extracted. Impacts are addressed in the new transient modelling study No 

 
- Insignificant contribution to current water consumption, 2-3% of 
Sydney’s consumption would be available from Kangaloon 
aquifer. 

The borefield proposal is to supply up to 50 ML per day during 
periods of severe drought - this is equivalent to about 4% of the 
constrained demand for the Sydney supply system during the 
most recent drought (equivalent to about 10-12 days supply pa). 
With additional groundwater sources from other areas, the 
contribution from groundwater during drought could be around 
10%. 

NA 

 - Impact of construction of new power supply lines on roadside 
vegetation. 

Minimal vegetation clearance is proposed, and the bulk of the 
infrastructure will be underground, or screened from public roads 
and private lands. 

No 

 - Preference to maximise undergrounding of power supply — 
Integral reluctance when this was proposed. 

Underground power is proposed in publicly visible areas where 
there are no existing power lines. Upgrading of overhead power 
is proposed in the agricultural landscape where there is existing 
overhead power. The current routes will not change with the only 
extensions being from existing poles to new poles beside each 
production bore. 

No 



Theme Primary issue raised Response 
Changes made to 

borefield design or 
operation 

 - Aesthetic impact on high tourist areas e.g. Tourist Road.  

Minimal vegetation clearance is proposed, and the bulk of the 
infrastructure will be underground, or screened from public roads 
and private lands. The water treatment facilities along Tourist 
Road and Fire Trail No.3 will be located, designed and 
landscaped to minimise visual impact, Disturbed areas will be 
rehabilitated quickly with native local species, and for this reason 
there will be minimal visual impact and changes to the 
landscape. 

No 

 - Impact on perched water dependent endangered swamps. Nil - upland swamps are disconnected from the regional 
sandstone aquifer 

Ongoing monitoring now at key 
sites plus additional monitoring 
through the construction and 
operational periods 

 - Impact on streams from discharged water. Water qualities will be compatible after treatment and 
temperature and DO adjustment 

Ongoing monitoring now at key 
sites plus additional monitoring 
through the construction and 
operational periods 

 - Loss of base flows into creeks when groundwater level lowered 
from pumping. 

R&D studies, pumping trial and transient modelling studies 
suggest that stream connectivity is low and losses are around 5-
20% across the area. The volumes lost from streams are very 
low in comparison to actual stream flow and the volumes of 
groundwater that are expected to be pumped.  

Ongoing monitoring now at key 
sites plus additional monitoring 
through the construction and 
operational periods 

 - Concern regarding iron content in extracted groundwater and 
disposal of iron sludge from treatment plants. 

Iron sludge will be dried before being trucked to landfill - no 
sludges will be released to the Nepean River and hence there is 
no pollution potential 

No 

 - Impact on endangered species in area Threatened species will be surveyed again and protected Extra surveys 
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Preferred Design Report 



 

Upper Nepean (Kangaloon) Borefield Water Treatment Processes Preferred Design Report B1 

Background 

Due to the visible nature of the location of the water treatment plant for areas 1, 2 and 
3, architectural input was sought to ensure the Tourist Road Water Treatment Plant 
and its associated structures would have minimal visual impact on the surrounds. 

The proposed site the WTP for Areas 1, 2 and 3 is located to the north of Tourist 
Road at the junction of Kirkland and Tourist Road. The site is the only cleared area 
north of Tourist Road and is surrounded on three sides by densely vegetated forest.  

The Nepean River demarcates the site boundary to the north east and west with a 
bridge, crossing over Tourist Road just East of the site. A large portion of the site acts 
as a flood plain for the Nepean River.  

The requirements for the site include the location of a WTP, which includes four 
buildings and associated water treatment ponds, a pumping station and a balance 
tank. 

Precedent Review 

As part of the design development a precedent study was undertaken to inform the 
design process. Existing dams and farm sheds in the area were analysed to inform 
scale, form and selection of materials for both the dams and structures associated 
with the Borefield Project. 

Other precedent studies for dams and wetlands included an evaluation of wetlands at 
Sydney Olympic Park and Sydney Park, NSW. Precedent studies for built form 
included the McCormick Centre in South Australia (Figure 21) and the Work Barn in 
Victoria. 

At Sydney Olympic Park and Sydney Park, constructed symmetrical ponds and more 
organic ‘natural’ ponds were evaluated as well as revegetation and natural water 
filtration systems.  

It was evident from the precedent studies that typical farm sheds are generally 
grouped together and positioned in an informal arrangement defining a hard stand or 
yard. In larger shed arrangements there is generally a varied use of materials to 
break up and articulate building facades.  

Design Principles  

A series of design principles to inform the masterplan were developed that responded 
to the site analysis and precedent studies. These design principles included: 

 The design should respond to the natural setting; 

 Revegetation of the site to facilitate long term screening of the WTP; 

 Buildings should emulate typical groupings of rural sheds;  

 Views from Tourist Road towards the WTP should be protected where possible; 
and 

 Visual impact on neighbouring properties should be minimised where possible. 

 

 

 



Rural residential and farm lots

Gently undulating and mostly 
cleared rural residential land.  

Average lot size is approximately 
20ha with small single storey 
dwellings, dams and farm sheds. 

Dam are typically 7500m2. 

Generally farm sheds are 9 x 6m or 
54m2. 

Tourist Road

Tourist Road branches off  from 
Kangaloon Road. It provides a 
pleasant drive with views of  open 
farm land to the South and densely 
vegetated forest to the North. 

Metro Special Area

The Metro Special Area consists of  
densely vegetated forest.

Existing Vegetation

Nepean River 

The Nepean River runs from South 
to North, crossing over Tourist Road 
just East of  the site. 

Site boundary

Nepean River

Tourist Road

Typical rural shed

Typical rural shed

Legend
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Nepean River

Tourist Road

Site

Gently undulating land which falls 
towards the Nepean River. 

Views

Views from Tourist Drive and 
adjacent properties are pleasant 
rural views with a densely 
vegetated backdrop.

Flood level

*Information to be provided

Flood plain

Indicative flood plain 

Existing vegetation

Site Analysis 

Outlook from adjacent properties Views from Tourist Drive Nepean River bridge crossing Views from Tourist Drive towards residential properties to 
the South

2



Upper Nepean Groundwater Project – East Kangaloon Drawing      5th May 2008 

Precedents - Ponds

Two precedents have been considered, 
Sydney Olympic Park and Sydney Park. 

These precedents examine constructed, 
symmetrical ponds and more organic 
‘natural’ ponds.  

Sydney Olympic Park 

The water reclaimation and management 
system includes:

• a water reclamation plant that removes 
water from sewage 

• water storage reservoirs 

• a water treatment plant to filter 
and disinfect water from the water 
reclamation plant and storage  

• a separate, dedicated supply system 
to pipe water from the treatment plant 
through Sydney Olympic Park and 
Newington.

Sydney Park 

Sydney Park includes:

• an organic shaped system of  wetlands 
supporting native flora and fauna 

• native gardens 

• lakes 

344 688m0

344 688m0

Approximately 22,000m2 in area

Approximately 27,000m2 in area (North pond)

Pond edge treatment

Reclaimation plant

View looking north
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Sydney Olympic Park

Sydney Park
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Precedents - Structures 

McCormick Centre, South Australia
The Centre for Environment in Renmark in 
the Riverland of  South Australia explores 
regional to contemporary rural architecture. 
That of  an expanded shed designed around 
ecological principles.  

Standard farm and industrial sheds

Corrugated iron farm sheds are typical of  
the area. Groupings of  sheds (generally 9 
X 6m) are usually positioned in a formal 
arrangement defining a yard.  

15m

Standard industrial 
shed

24 x 15m              
8m high

1:200 @ A3

Standard farm 
shed

9 x 6m           
6m high

 6m

Farm sheds 

Industrial shedTypical sheds of  the area
12m

Infinity system 
required plant 
footprint

12 x 27m              
6m high   
or / 3no. 12 x 9m             
or / 6no. 12 x 4.5m

4

Box Hill Tafe ‘Work Barn’
This simple shed has a basic portal frame with 
roof  cladding faceted down the south wall to 
make the building look as if  it has a tubular 
form.  A polycarbonate roof  sheeting window 
allows a clear view to the trade facilities. 

This building has no visible security so the 
interior is stripped of  any material excess that 
could be venerable to vandalism.
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Nepean River

Design Principles

A series of  design principles have been 
developed which respond to the site analysis 
and precedent studies. 

1. Respond to the natural setting

2. Provide long term screening and 
revegetation 

3. Buildings to be modulated, farm like 
arrangement

4. Protect views from Tourist Road, 
through berm height and grading.   
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Nepean River

Ponds 

Natural, organic shaped ponds. 
13500m2 total area.

Future pond if  required.       
6750m2 total area

Discharge point

Access Road

Vehicular access from the rise 
on Tourist Road opposite existing 
driveway.

Site cut and fill 

Cut and fill to create a gentle slope 
from the 1:100 year flood level at 
top of  bank to the road, lessening 
the visual impact of  the berms.   

Flood level height requirements 
require further investigation.

Water treatment plant

Buildings to be located in a formal 
arrangement defining a yard or 
hardstand, to be in character with 
the groupings of  farm sheds in the 
surrounding rural area. 

Re-vegetation

Long term re-vegetation.

Option 1 Natural 
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Nepean River

Ponds

Symmetrical, formal ponds. 
13500m2 total area.

Option for future pond if  required. 

Discharge Point

Access Road

Vehicular access from the rise 
on Tourist Road opposite existing 
driveway.

Water treatment plant

Simple, contemporary shed design.

Re-vegetation

Long term re-vegetation.

Option 2 Structured 

7

 0            30          60           90m

 N




