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Disclaimer 
This book 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 book. 

This book 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 book or any part of it. The data in this 

book is arrived at from information sourced and available in the public domain 

at the time. The passage of time, manifestation of latent conditions or impacts 

of future events may necessitate further examination and subsequent data 

analysis , and re-evaluation of the data, findings, observations and conclusions 

expressed in this book. This book has been prepared in accordance with care 

and thoroughness. No warranty or guarantee, whether expressed or implied, is 

made of the data, observations and findings expressed in this book. This book 

should be read in full. I accept no liability or responsibility whatsoever for, or in 

respect of, any use of, or reliance upon, this book by any third party. However, 

I do sincerely hope this book encourages you to enquire about and or further 

evaluate the material presented and diligently follow up on any aspect of 

Otway Ranges water resource management that may have been aroused in 

your mind but not answered. 

 

June 2017 

Malcolm Gardiner 

Email: otwaywater@yahoo.com.au      

www.otwaywater.com.au 

 

 
άThe new monitoring program will increase understanding of 
the Barwon Downs groundwater system in its normal state.έ 

(SKM 2015) 

mailto:otwaywater@yahoo.com.au
http://www.otwaywater.com.au/
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Introduction 
The lead up to the June 2019 renewal of the Barwon Downs Borefield licence 
has been a frenetic time. Barwon Water plans to submit its application for the 
renewal by the end of 2017 and in an effort to facilitate this application 
Barwon Water instigated a modified monitoring program. Unfortunately, the 
emphasis has been the creation of a baseline data dating from 2014. Many of 
the reports and much of the data going back 30 years have been all but 
omitted from these deliberations. 
 
A multitude of studies based on the 14-18 months of data collected since the 
new monitoring program have been prepared with conclusions and statements 
made. It would appear that many of these conclusions and statements have 
been arrived at failing to apply sound technical and scientific expertise.  
 
Kay, my wife says one should be able to trust what people have to say, and she 
also says to trust your instincts. With much of the Jacobs material therein lies a 
conundrum when one does not match the other. Some clarity can only be 
reached through scrutiny and close examination. 
 
This Otway Water book scrutinises and the examines the conclusions and 
statements made by Jacobs. 
 
Otway Water Book 31 challenges the statement that no impact on the health 
or condition of vegetation from groundwater extraction at the Barwon Downs 
Borefield has been found. Also, up until now, little effort has been given 
challenging the following dot points: This Book 35 makes such an effort.  

¶ Several of the 14 sites chosen in 2014 are being cited as sitting on 
perched aquifers with little to no connection to the regional 
groundwater system. That is the Lower Tertiary Aquifers. 

¶ The Big Swamp is given as an example of a wetland possibly sitting on a 
perched swamp. 

¶ Vegetation impacts on vegetation within the influence of the Barwon 
Downs Borefield are stated as not the result of groundwater extraction. 

¶ It is stated there can be no influence from groundwater extraction as 
extraction ceased in August 2010 (A minor extraction took place in 2016). 

¶ This minor 3267 ML extracted between April 2016 and September 2016 
has been stated as having no impact on vegetation. 

¶ Vertical leakage is relegated as of minor concern 
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άNo evidence was found that declining groundwater levels caused by 
groundwater extraction at Barwon Downs had a negative impact on 

vegetation health in the catchment.έ 
(Jacobs 2016) 

 
ά...water table drawdown occurs during pumping, but no long-term 
environmental impacts have been linked to borefield operation.έ 

(Barwon Water, February 2012:Water Supply Demand Strategy 2012-2062, Draft.) 

 

  

Mid Tertiary 

Aquitard (MTD). 

Lower Tertiary 

Aquifers (LTA). 



 

Otway Water Book 35 Page 5 
 

Page | 5 

GROUNDWATER FLOWPATHS & RECHARGE 
 

 
Map showing groundwater flowpaths. 

North east 
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It is readily accepted that the major recharge area for the Lower Tertiary 
Aquifers is where the Lower Tertiary Aquifers (LTAs) outcrop on the 
Barongarook High. There will always be some dispute over the amount of 
recharge this area does contribute, however, the amount of rain falling on the 
Barongarook High soaking into the LTAs has seen study results ranging from 3% 
to 28%.(19)(20)(21)(23) The latest Jacobs report(20) suggests that a realistic level of 
rainfall recharge is around the 10% mark. άThe results suggest that recharge 
to the Barongarook High is approximately 10% of average rainfall and 
unlikely to exceed 14% of average rainfall.έ 
 

Under rainfall conditions through the Barongarook High region vegetation and 
the dry surface soils make first use of the rain. Next to receive precipitation is 
the LTAs. Runoff occurs when there is a high rainfall event and or the Lower 
Tertiary Aquifers are full. Under normal conditions and without extensive 
groundwater extraction, springs and perennial creeks continue to discharge 
from a full LTA, adding to catchment runoff. In effect the full Lower Teriary 
Aquifers buffer drought and low rainfall periods. 
 

In 1986 Farmar-Bowers(4) calculated the recharge from rainfall to be in the 
order of 1600 ML/year. After an extensive stress test pump between 1986 and 
1990, Witebsky et.al(28) calculated it to be άΦΦΦfrom 1500 ML/year in the 
undisturbed state to about 4000 ML/year under stressed conditionsΦέ Extract 
more than is recharging and impacts at the surface will become apparent. 
άAny significant development of the groundwater resource (i.e. greater than 
1500 ML/year), will result in the watertable being lowered on the 
Barongarook High and will have an impact on the Boundary Creek system 
and associated spring systems, because of the high degree of hydraulic 
connection that exists between the aquifer system in the graben and aquifer 
outcrop on the Barongarook High.έ 
 

In 1994 Hydrotechnology estimated that 12 km2 of the Barongarook High 
landform supported the groundwater recharge down the Kawarren corridor 
and 16 KM2 ǘƘǊƻǳƎƘ ǘƘŜ .ŀǊǿƻƴ 5ƻǿƴǎ .ƻǊŜŦƛŜƭŘ ŎƻǊǊƛŘƻǊΦέThe results from 
drilling in this region has provided sufficient data to accurately delineate the 
areas providing recharge to each sub-region.έ(18) 

 

It was also postulated that extensive groundwater extraction would drop the 
watertable level on the Barongarook High increasing the amount of rainfall as 
recharge. 
άA significant fall in the water level in the Barongarook High area will 
enhance recharge to the regional aquifer system by reducing the volume of 
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rejected recharge which discharges locally to the springs and streams in this 
area.έ(18)   

In 2002 SKM had thiǎ ǘƻ ǎŀȅΣ άIt has been noted that during periods of 
significant pumping from the aquifer, the flow in Boundary Creek is reduced 
and in some instances it has ceased flowing altogether.έ(26) 

 

Another impact predicted was the cessation or reversal of groundwater 
flowpaths. In 1984 Leonard(22) ƘŀŘ ǘƘƛǎ ǘƻ ǎŀȅΣ άCreation of a cone of 
depression in the potentiometric surface in the Gerangamete area will distort 
the present flow pattern and absorb the northeasterly and southwesterly 
components of recharge from the Yeodene recharge avenueΦέ Lƴ ƻǘƘŜǊ ǿƻǊŘǎ 
the aquifer flowpaths into the Kawarren/Gellibrand and Deans Marsh regions 
will be impacted. 
 

[ŜƻƴŀǊŘ ŀƭǎƻ ǎǘŀǘŜŘ ǘƘŀǘΣ άUnderflow via the Barwon Downs Graben to the 
Gellibrand River catchment will cease; gradient reversal will result in 
components of recharge being drawn away in the northeast and southwest 
and from any as yet undelineated recharge zone along the Bambra fault.έ(22) 
¢ƘŜ ǿƻǊŘǎ άŎŜŀǎŜΣέ άƎǊŀŘƛŜƴǘ ǊŜǾŜǊǎŀƭΣέ ŀƴŘ άŘǊŀǿƴ ŀǿŀȅέ are quite precise 
and contain a powerful meaning and warning given in 1984 that groundwater 
extraction could/would have dire consequences unless managed in a 
sustainable way. Unfortunately, LŜƻƴŀǊŘΩǎ ǇǊŜŘƛŎǘƛƻƴ Ƙŀǎ ŎƻƳŜ ǘƻ Ǉŀǎǎ ŀƴŘ ǘƘŜ 
north east groundwater flowpath has been reversed (see the diagram on pages 8 and 9).  
 

There is considerable evidence that a similar trend is happening in the south 
westerly direction down the Kawarren and Gellibrand River flowpaths. άAn 
investigation by Jacobs (2016f) confirmed that drawdown extends to 
Kawarren area.έ(19)  

 
This hydrograph for an 
observation bore down the 
Kawarren flowpath shows a 
steady decline in the water 
level since 1997. This is 
despite reasonably wet 
winters since 2010 when 
groundwater extraction 
stopped.  
 

On 12/05/2017 the AHD level was 

110.13 metres.) 
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Groundwater flowpaths 

under natural conditions 

with no groundwater 

extraction.  

By 2014 the north east 

flow had reversed as 

predicted by Leonard, & 

the south west flowpath 

has been significantly 

reduced. 

Once groundwater  

extraction exceeds 

recharge the flowpaths 

alter. More water is 

drawn into the cone of 

depression created 

around  the Barwon 

downs Borefield. 

Changing Aquifer Flowpaths from Barongarook High Intake Area 


