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                          aƻǎǘ ŘŜŦƛƴƛǘŜƭȅΧYES. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Decommission ς άΧto restore, as far as possible, the aquifers isolation that 
existed before the bores were ŘǊƛƭƭŜŘ ŀƴŘ ŎƻƴǎǘǊǳŎǘŜŘΦέ 
 
 
Dismantle ς άΧ to break up, demolish, destroy, ǘŀƪŜ ŀǇŀǊǘΣ ŘƛǎŀǎǎŜƳōƭŜΦέ 
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Disclaimer 
 

This publication may be of assistance to you, but there is no guarantee that the 

publication is without flaw of any kind or is wholly appropriate for your 

particular purposes and therefore disclaim all liability from error, loss or other 

consequence that may arise from relying on any information in this 

publication. 

 

This publication has been prepared, and supporting documents used, with 

diligence. Statements within this publication that originate from groups or 

individuals have not been evidentially tested. No liability is accepted from any 

action resulting from an interpretation of this publication or any part of it. 

 

 

 

 

January 2022.  

Malcolm Gardiner 

www.otwaywater.com.au 

 
 
 
 
 
 
 
 
 
 
 
 
 

 By M.Th. 

http://www.otwaywater.com.au/
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INTRODUCTION. 
There are many reasons why the Barwon Downs Borefield should be 
decommissioned and dismantled.  
 
 

Location Map. 
 

 
 
       Big Swamp.                          
         
       Barwon Downs Borefield.   
 
           Approximate area of drawdown influence from the Barwon Downs        
           Borefield. 
 
 



 

DECOMMISSION & DISMANTLE THE BOREFIELD MOST DEFINITELY YES 

 

Page | 6 

 

Background Information. 
The information in this section provides the background that leads into the 
Discussion section on page 32. 
1990 Area of Influence and Cone(s) of Depression. 
When the Department of Natural Resources and Environment (now called the 

Department of Environment, Land, Water and Planning - DELWP) 

commissioned Witebsky et al.(1) to analyse the results of a stress test pump 

conducted at Barwon Downs between 1987 and 1990, the following drawdown 

map was included in the report. It took the team five years to produce this 

report(1). It was a comprehensive document that has stood the test of time.  

In 2018 when Dahlhaus was reviewing Barwon Downs Borefield issues for 
Southern Rural Water,  his literature review including 166 documents(11) found 
the Witebsky et al. report to be a sound document. 
 (άMore than 250 documents, publications and web-resources were evaluated for this Literature 
Review and 166 items, comprising around 12,300 pages, were selected as having some 
context and relevance to the Barwon Downs borefield, in terms of the licence renewal 
application. An annotated bibliography of these items has been prepared and appended.έ(11)) 

 

άThe last well-documented conceptual model is that of Witebsky et al. (1996), 
also partly published by Shugg and Jayatilaka (1998).έ (11) 

 

 
Source: Witebsky.(1) 
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The drawdown levels on this map were calculated after the stress test 

extraction of groundwater between 1987-1990(1). In the vicinity of the Barwon 

Downs Borefield the water table had been lowered at least 50 metres in the 

Lower Tertiary Aquifer. 

 

These Witebsky  et al.(1) drawdown figures have been superimposed over 

another map of the area.  

 
 

The Big Swamp. 

The Borefield. 
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The deepest part of the cone of depression at 50 metres is indicated at the site 

of the Barwon Downs 5 extraction bores. Another extraction bore was added 

later. 

A Cone of Depression. 
Once an extraction bore begins pumping water out of an aquifer a 
cone of depression begins to form directly under and around the bore 
site. 

 
 

When groundwater is being 
extracted observation bores 
within the cone of depression 
can be felt sucking air. When the 
pumps stop and the cone begins 
to fill/recharge, air in the cone of 
depression space is blown out 
and replaced with water. 
 
 

 
 
 
 

 
 

 
 
 
 
Area of Impact. 
The impact at the surface extends out to the point of zero drawdown. It has 
been accepted that as at 2019, the surface area impacted from the Barwon 
Downs Borefield out to the 4 metre drawdown mark, was 480 km2.(15)(16)(17)  
 
Recharge and Recovery. 
Even when an aquifer begins to recover the extremities of the cone can continue 
to expand outwards. Also, in most cases the extremities are the last to recover. 
Recovery can take decades after extractions cease. 

The area of drawdown influence and impact increases when extraction exceeds recharge. 

In simplified terms the impact roughly takes 
on the volumetric shape of an ice-cream 
cone. Thus called a cone of depression. 
Appendix Five, page 60, shows the irregular 
shape of one of the cones depicted in 2000. 
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2000 Description of Area of Influence and Cone(s) of Depression. 

In the early stages of groundwater extraction the cone of drawdown is small. 

As the extraction proceeds the area of influence expands further and further out. 

By 2016 the Barwon Downs Borefield sphere of influence extended over a very large area 

ά...drawdown in the LTA has extended to where the aquifer outcrops (around the Barongarook 

High)...έ(4) 

Bores, springs, creeks and wetland are impacted and begin to dry up 
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2000. 
In the lead up to renewing the groundwater extraction licence for the Barwon 
Downs Borefield residual contour drawdown extraction maps were produced. 
These maps indicated the amount of drawdown impact earlier extractions 
from the Borefield had on the surrounding area. The contours of one of these 
drawdown maps was then super imposed upon a local map. 
 

 
SOURCE: Barwon Water contours from a handout map (~ 2000) superimposed over a local map. 
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2001 -2002 Area of Influence and Cone(s) of Depression. 
Around 2001 ς 2002 these two maps were presented as background 
information as part of the renewal of the 2004 groundwater extraction licence 
application process. 

 
This map shows the residual contour drawdown in the Pebble Point Aquifer 
Formation (see page 25 ς 27). 
 

 
This map shows the residual contour drawdown in the Dilwyn Aquifer 
Formation. 
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The Pebble Point and the Dilwyn Formations are two of the three aquifers the 
Barwon Downs Borefield extracted water from. 

2004 - 2012  Description of Area of Influence and 
Cone(s) of Depression. 

 
2004-2005. Residual contour drawdown Map. 
.ŀǊǿƻƴ ²ŀǘŜǊΩǎ 2004-2005 Gerangamete Groundwater Management Area 
Groundwater Licence No. 893889 report(s) to Southern Rural Water, created 
some confusion(6). Through FOI requests two different copies of this report 
were obtained. However, the following map was the same in both reports.  
 
Four Cones of Depression. 
The residual contour drawdown contours in this map indicated at least four 
cones of depression. 
SOURCE: The 2004-2005 Gerangamete Groundwater report to Southern Rural Water.  
(Gained under FOI, Southern Rural Water FOI References 409667 & 559928). 

Four cones of depression can be seen. This indicates four extraction bores. 
None of them are at the site of the Borefield.  

Cones of depression. 

Borefield. 
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2005-2006. Residual contour drawdown Map. 
 
SOURCE: The 2005-2006 Gerangamete Groundwater report to Southern Rural Water.  
(Gained under FOI, Southern Rural Water Reference 409667). 
 
 

 

There are at least six cones of depression in this map. One cone is centred over 
the Barwon Downs Borefrield. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Cones of depression. 
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2006-2007. Residual contour drawdown Map. 

SOURCE: The 2006-2007 Gerangamete Groundwater report to Southern Rural Water. 

 

 

 

 

As with earlier reports the 2006- 2007 report included only one residual 

contour drawdown map. 

 

Cones of depression. 

Borefield. 
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2007. The Standard of Gerangamete Reports Queried. 
The extremely poor standard and non-compliance with the Licence Conditions 
for the Barwon Water Gerangamete Groundwater Extraction Licence was first 
brought to the attention of Southern Rural Water in 2007.(3)  
 
The Number of Cones of Depression Queried. 
The number of cones of depression being one of the problems prompting the 
State Ombudsman to review and help gain answers to queries.(6)(9)  
 
2007-2008. Residual contour drawdown Map. 
SOURCE: The 2007-2008 Gerangamete Groundwater report to Southern Rural Water. 

 
 
Why this residual contour drawdown map was depicted like this has never 
been explained. 
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2008-2009. Residual contour drawdown Map. 
 
SOURCE: The 2008-2009 Gerangamete Groundwater report to Southern Rural Water. 
This map was set out and presented on an A3 sheet. The full map was difficult to reproduce and thus 
has only partially been represented here. 
 
 

 
At least three cones of depression are shown on this residual contour 
drawdown map.  
 
Drawdown contours have been shown out to the 5 metre mark. 
 
 
 
 
 
 
 

5 m drawdown. 

5 m drawdown. 



 

DECOMMISSION & DISMANTLE THE BOREFIELD MOST DEFINITELY YES 

 

Page | 17 

2009-2010. Residual contour drawdown Map. 
 
SOURCE: The 2009-2010 Gerangamete Groundwater report to Southern Rural Water. 
 

 
 
This map shows at least three cones of depression and none of them are 
where they should be in relation to the extraction bores. 
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2010-2011. Residual contour drawdown Map. 
 
SOURCE: The 2010-2011 Gerangamete Groundwater report to Southern Rural Water. 
 

 
 
 
This map shows at least two cones of depression and this cone is shown as 
sitting over the extraction bores. 
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2011-2012. Residual contour drawdown Map. 
 
SOURCE: The 2011-2012 Gerangamete Groundwater report to Southern Rural Water. 
 

 
 
 
Overall Sound Management and Reporting was Lacking. 
Over the course of reviewing the annual Gerangamete Groundwater Extraction 
reports submitted to Southern Rural Water, not only have the drawdown maps 
ōŜŜƴ ōŀŘƭȅ ŘƻƴŜ ǘƘŜǊŜ ƘŀǾŜ ōŜŜƴ ƴǳƳŜǊƻǳǎ ƻǘƘŜǊ ŜȄŀƳǇƭŜǎ ƻŦ άǇƻƻǊέ 
procedural reporting.(6)(9)(12) Another example of this became apparent when 
two different copies of the 2011-2012 report were distributed as the final 
report (see Appendix One, pages 45-48). In this example it would appear the 
draft was released but thankfully it was substantially the same as the final 
illustrated copy. This highlighted the ongoing concern that proofing of 
reporting and scrutiny of management of the Borefield by Southern Rural 
Water for correctness was lacking.  
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2012-2013. Residual contour drawdown Map. 
 
SOURCE: The 2012-2013 Gerangamete Groundwater report to Southern Rural Water. 
 

 
 
Up to this period the residual contour drawdown maps depicted and were 
ǘƛǘƭŜŘ άRelative Residual contour drawdown for the Barwon Downs AquiferΦέ  
 
 For the first time in an annual report the residual contour drawdown map 
depicted only the residual contour drawdown contours in the Pebble Point 
Aquifer Formation. 
 
Although difficult to see there is only one cone of depression and this is 
centred over the borefield site. 
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2013-2014. Residual contour drawdown Map. 
 
SOURCE: The 2013-2014 Gerangamete Groundwater report to Southern Rural Water. 
 

 
 
The 2013-2014 report included the one residual contour drawdown map and it 
was also for the Pebble Point Aquifer Formation, with one cone of depression. 
 
The gaining of this report was facilitated through the assistance of the 
Victorian State Ombudsman.(12) 

 
 
 
They Know Not What They Do. 
If not already apparent the discussion section will highlight why the 2004-2013 
drawdown maps ŎƻƴŦƛǊƳ ǘƘŜ ŦƛƴŘƛƴƎǎ ƻŦ ŀ ±ƛŎǘƻǊƛŀƴ !ǳŘƛǘƻǊΩǎ ǊŜǇƻǊǘ ƻŦ нлмл 
that ά.. and water corporations do not know whether groundwater use is 
sustainableΦέ (see Discussion section, page 33)  
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2014-2015. Residual contour drawdown Map. 
 
For the first time three residual contour drawdown maps were included in the 
2014-2015 annual report to Southern Rural Water.  
 
SOURCE: The 2014-2015 Gerangamete Groundwater report to Southern Rural Water,  
Mepunga Aquifer Formation. 
 

 
 

The Mepunga Aquifer relative residual contour drawdown map showing one 
cone of depression sitting over the borefield. 
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SOURCE: The 2014-2015 Gerangamete Groundwater report to Southern Rural Water,  
Dilwyn Aquifer Formation. 
 

 
 
 

The Dilwyn Aquifer relative residual contour drawdown map. One cone of 
depression and sitting over the borefield. Different to the Mepunga drawdown 
map. 
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SOURCE: The 2014-2015 Gerangamete Groundwater report to Southern Rural Water,  
Pebble Point Aquifer Formation. 
 
 

 
 

The Pebble Point relative residual contour drawdown map was also included. 
Each of the three aquiferΩǎ relative residual contour drawdown contour maps 
were distinctly different. 
 
Residual contour drawdown Maps From 2014-2015. 
For each of the 2015-2016, 2016-2017, 2017-2018 and the 2018-2019 reports 
there were three individual residual contour drawdown maps for the 
Mepunga, Dilwyn and Pebble Point Aquifers.  
 
The Final report. 
The 2018-2019 report was the last report. The Barwon Downs Groundwater 
Extraction licence was not renewed. 
 

The following three residual contour drawdown maps have been taken from 
the 2018-2019 Barwon Downs Groundwater report. 
 


