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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.
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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.
July 2021

Malcolm Gardiner
www.otwaywater.com.au
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INTRODUCTION.
Since 1986 and especially leading up to the 2019 groundwater extraction licence renewal of the Barwon Downs Borefield,
numerous reports have been prepared amounting to an enormous amount of text. Unfortunately, in this day and age there
appears to be a reluctance by the “general Public” to closely scrutinise anything other than to browse through an executive
summary; maybe a quick glance at the contents page and a read of the conclusion. Too often this is seen as an adequate
review of a report. As long as a report reads well and appears to make sense from the data presented, then the report is
“ticked” off as acceptable. However, to make informed decisions each of these reports needs to be read thoroughly as part
of a review process, scrutinised, and be pulled apart piece by piece. The validity of content needs to be tested and an effort
made to check source material. This is not an easy task and takes considerable time and effort to achieve.
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If critical resource management decisions are to be based on a report then the above review process must take place at
three levels.
1. Firstly by the people producing the report,
2. Secondly by the people who commissioned the report, and
3. Thirdly by those people responsible for implementing courses of action based on the report.
This review process of checking for validity and evidential verification should not be left to those impacted by any such
decisions. However, in regard to the Barwon Downs Borefield development it appeared that very little checking of material
on which decisions were being made was being done. This lack of review prompted the writing of the Otway Water Books.
The Otway Water Books have attempted to review as many of the Barwon Downs Borefield reports as has been humanly
possible, starting with coverage of some of the early turn of the century documents. From the very beginning there appeared
to be a disconnect between what was being written and what was observable at an in the field level. In the period 2013 to
2019 numerous reports did not appear to be undergoing anything but the most cursory review process by those preparing
the reports, or from those whom the report was written. Time and time again many of the reports were based on
assumption, guesswork, generalities, narrow one sided vision and too often contained basic mistakes.
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The argument has been put at numerous meetings and throughout the community consultation that…
1. The input fed into the models over the decades has been too restrictive,
2. has failed to include local knowledge and experiences,
3. is sometimes flawed,
4. produces an output reflecting these shortcomings,
5. often leading to inappropriate decisions, and
6. decisions that compound as many new decision are based upon an earlier inappropriate one.
Otway Water Book 62 attempts to show how one inappropriate report after another is built upon doubtful and “shaky
foundations” of previous reports.
This book also makes an attempt to show how the use of modelling, to the exclusion of local knowledge and experience has
led to numerous miscalculations.
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Future use and making of decisions being based on faulty and flawed reports can only result in future calamitous resource
management decisions. The responsibility of making sure this never happens lies with the decision makers correcting their
historical record.
It has been difficult not to repeat some of the most blatant mistakes made in so many reports, as highlighted in Otway
Water Books, but in doing this this is possibly the best way to make the content of this book not appear to be farfetched
and unbelievable
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SKM/JACOBS Preferred Method of Procedure Re: the Barwon Downs Borefield Development.
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Diagram One.

The Roundabout of Modelling.
In 2002 SKM conducted an investigative research of the Barwon Downs Borefield using modelling as the major driving
force behind future borefield management and development. The modelling results dictated much of the direction in
which studies, surveys, investigations and actions were to take.
Every so often this process has been repeated with little awareness and or correction of initial mistakes. As the modelling
progressed any inaccuracies were compounded and as a result inappropriate natural resource management decisions
followed one after another.
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Since The First Modelling.
This quote has been taken from a 2018 literature review conducted by Professor Peter Dahlhaus. “From the literature it
appears that there have been at least six numerical models developed over the past thirty years…”(1) This cyclic use of
models has been a contributing factor in the poor management of the borefield (see pages 38-51).
The majority of Barwon Downs Borefield reports written by Barwon Water’s consultants are based on modelling
outcomes.
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A New Start Planned from 2013.
In the lead up to the Barwon Downs Groundwater licence renewal in 2019 Barwon Water put in place a program of data
collection designed to gain this approval. As part of the application in December 2018 Barwon Water justified and applied
for the extraction licence to allow an extraction of 12,000 ML/year. As it turned out Barwon Water withdrew the
application and in 2019 the Minister for Water declared that the Gerangamete Groundwater Management Area
Permissible Consumptive Volume be reduced from 20,000 ML/year to 239 ML/year. A 99% reduction.
The concept of making a new start proposed in 2013 was somewhat of a circuit breaker of the process as described in
Diagram One above. Up to this time the emphasis was placed on what impacts would occur with future pumping to the
almost total exclusion of past history. The new start included bench marking possible future impacts from 2013.
Community participation was incorporated but local knowledge and experience was basically ignored right up to the time
the licence renewal application was submitted. In fact the “new start” program (Title File No. 25, November 2013) and
direction to be taken was prepared and written pre the commencement of the Community Reference Group’s first
meeting late in 2013. Attempting to include local input once the future direction had been set was a continual “battle.”
The bulk of the documentation and data used from this time, was based on SKM/Jacobs earlier reports to the exclusion of
any unsupportive material. Perhaps these two following statements highlight the degree to which this attitude reached.
“…water table drawdown occurs during pumping, but no long-term environmental impacts have been linked to
borefield operation.”
(Barwon Water, February 2012:Water Supply Demand Strategy 2012-2062, Draft.)
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“No evidence was found that declining groundwater levels caused by groundwater extraction at Barwon Downs had a
negative impact on vegetation health in the catchment.”(4)
(Jacobs 2016)
The Big Swamp, not to mention many other Groundwater Dependent Ecosystems (GDE), were locally known to have been
severely impacted from groundwater extraction for years previous to 2016. The Ecology Australia 1990s and 2002 earlier
GDE vegetation work supported local observation and comment. However, the 2013 course of action completely
dismissed Ecology Australia’s work out of hand. This is a classic example of only selecting reports that were in support of
and justification of making a “new start ” to the exclusion of so much historical impact.
The Dismissal of the 1990s and 2002 Ecology Australia Reports.
In 2014 Barwon Water was able to have the vegetation monitoring section of the Gerangamete Ground Water Extraction
Licence drastically revised. This was done in the background and without any community consultation. When Jacobs
conducted the 2015 Barwon Downs vegetation monitoring program for Barwon Water as per a condition of the 2004
Groundwater Extraction Licence, the report “Barwon Downs Vegetation Monitoring Vegetation Monitoring Report
RP_ISO19000/C, 7 July 2015”, contained some extremely inaccurate statements regarding Ecology Australia’s work.
Statements that were designed to negate the use of earlier historical findings.
Complete Shock.
It was a complete shock to have the 2015 report tabled at a Barwon Water Community Reference Group (CRG) meeting
and to learn that the vegetation monitoring program had also been totally revised without CRG input. This was especially
so when earlier efforts by community members of the CRG to have the release of supplementary flows as a licence
conditions revised, where told no changes to the licence could not be done until 2019 when the licence came up for
renewal.
Otway Water Book 30 (March 2017) discusses the Jacobs 2015 report in detail and the following extract has been taken
from Book 30.

9

The 2015 Jacobs Report made some EXTREMELY inaccurate comments about Previous Vegetation Studies and Reports.
4.1 Comment by Jacobs on the 1994 Study conducted by Ecology Australia.
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Jacobs states that the 1994 survey was “general in nature”. This could not be further from the truth. The brief given to
Ecology Australia in 1991 was specific, targeted and unambiguous (see pages 12-13). The extensive report fulfilled the demands
of the brief with a detailed, extensive and comprehensive report. Baseline data of Groundwater Dependent Environment sites
were expertly established and recommendations made that were seen to be essential for follow up work.
(Unfortunately, the Jacobs 2015 report made no mention of this or that there had been no follow up on the 1994 report until
the Stage One licence renewal was coming up for review in 2002. Even then efforts were concentrated on licence renewal
rather than comprehensive investigation building on the data already collected.)
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4.2 Comment made by Jacobs regarding the 2002 Study conducted by Ecology Australia.
The Jacobs summary states that the 2002 report “...found that vegetation comparison had changes due to decreased moisture
availability but could not indicate whether this was due to drought, groundwater extraction, or supplementary watering
(Boundary Creek environmental flow releases as stipulated in Clause 6.1 of the licence) or a combination of all three, Carr
2002)” This is an amazing statement in several ways.
Firstly, Clause 6.1 in the licence conditions does not stipulate what the artificial supplementary flow releases are actually for. It
is problematic whether they are for the environment, stock and domestic requirements, or both. However, they most definitely
are not solely for the benefit of the environment.
But whatever the reason for these releases it is inconsequential as the “environment flow releases as stipulate in Clause 6.1 of
the licence” did not commence until at least 2 years after the completion of Carr’s 2002 report. Clause 6.1 was a condition of
the 2004 groundwater extraction licence and not one drop of supplementary water had been released because of Clause 6.1
until after the 2002 report was finalised. Carr most definitely made no such statement.
To add more confusion, recent correspondence from Barwon Water leads one to believe the releases actually started in July
2006. From other data sources this 2006 start seems most unlikely. In the 2004-05 financial year report on groundwater
extraction sent to Southern Rural Water, the artificial supplementary flows commenced in 2004 or there about (see Appendix
14 and page 170). Strangely the impact from this supplementary watering gains scant reference in the 2014-2016 reports.
Thirdly, what the Jacobs quote does highlight is the readiness to discount the importance of earlier studies. And fourthly, these
quotes highlight a failure by Barwon Water to be proactive. Implementing any of the 1994 recommendations has taken decades
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and making a concerted effort to unjumbled the cause of the 2002 and 2008 vegetation impacts has never really been
attempted. Successful licence renewal has always been the major motivation for works done.
Artificial Supplementary Flows released into Boundary Creek
800
700

11

to

ML/year

600
SOURCE: Barwon Water yearly reports
Southern Rural Water.

500
400
300

ML/year

200
100
0

2013-14

2012-13

2011-12

2010-11

2009-10

2008-09

2007-08

2006-07

2005-06

2004-05

What these comments above highlights is how easy it is for new personnel
to discount and or not be aware of earlier data. Unfortunately, it would
appear that all persons dealing with this new monitoring program are
“Johnny-come-latelys” lacking any long term familiarity with the area,
issues, past studies and or connectedness with the local community.

4.3 Jacobs 2015 summary of the 2008-09 Report.
Jacobs states that this study was unable to untangle the impact groundwater extraction was having from the “many factors”
influencing the drying out of the vegetation. However, Otway Water Book 9(46) presents a totally different conclusion. Using readily
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available data Book 9 demonstrates that groundwater extraction from the Barwon Downs Borefield is the major contributing factor
responsible for moisture depletion in the hydrologically sensitive vegetation sites surveyed in 1994.
The Jacobs’s summary also includes this statement that there is a “...possibility of highly localised perched water tables, and masking
influence of outflow from adjoining stream and river systems.” I cannot recall reading any mention of or reference to masking streams
and river systems in the 2008-09 report. These masking stream and river systems are a figment of someone’s imagination and
highlights once again the lack of familiarity with the area and earlier reports. However, the 2008-09 report most definitely did comment
on the possibility of perched water tables. This reference stated that there was no evidence or data to support the notion of perched
watertables. In the development of the 2004 licence conditions the Boomerang Swamp, a site of State significance, was to be
protected with specific licence conditions. However, SKM determined that this swamp was not connected to the influence of the
Barwon Downs Borefield pumping and that the swamp was sitting on a perched aquifer. As a consequence the 2004 licence conditions
protecting this swamp were deleted from the licence. Then, in 2008 SKM stated there is no evidence to support perched aquifers in the
area. Now, once again in 2015 Jacobs states, without offering documentation, that T3 sits on a perched aquifer (see point 6 below).
Whatever the truth, Boomerang Swamp has suffered severe impact from some form of influence. (67)
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The Jacobs 2015 report failed to mention the series of recommendations the 2008-09 report made, and that these recommendations
mirrored the ones made years before. If a genuine effort to understand and care for the water sensitive vegetation sites was held, then
these recommendations would have been implemented back in 1986. Unfortunately, each vegetation study that has been undertaken
since 1986 has been prompted as a lead up and used as supporting argument for the justification of groundwater extraction licences.
At each stage any concern for the environment and local issues sadly faded into the background.

Comment on Table One below.
The following table, Table One, has many facets to it.
• It is an attempt to show how “faulty” material in one report can be used as reference material in another.
• Each report has been given a Title File No. in the left hand column.
• The bracketed red number, e.g. (2), indicates the known number of persons involved in the preparation of the
report.
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• Blank Title File No. spaces have been left so that other relevant reports can be added. There are still many reports
not reviewed.
• Otway Water Book Numbers in the blue column refers to the Otway Water Book that has reviewed and found
statements wanting in that particular Title File Numbered report.
• A blank in the Otway Water Book Number column indicates that that particular Title File No. report has not been
reviewed in an Otway Water book.
• Title File Nos. in the right hand columns indicate previous reports that have been used as a reference.
• If a Title File Nos. in the right hand column is shown in Yellow, this indicates an Otway Water Book has found
mistakes, problems or alternative solutions as opposed to those of the modelling, works or investigations.
For example: See page 15. Title File No.25 has been scrutinised and recorded in Otway Water Books 26 Part B, 30 and
28. Title File No. 25 has used earlier Title File Numbered reports 21, 22 and 27 as referrences. Title File Numbered
reports 21 and 27 have been reviewed in Otway Water Books. Title File No. 22 has not been scrutinised and reported in
an Otway Water book.

Title
File Title of the Report
No.
1
2
3
SKM. Barwon Downs Groundwater Modelling Scoping
Study. Specification of Groundwater and Subsidence
Modelling. Final 2. July 2000. (2)
4

Otway
Water
Book
Number.

13

Title File No. allocated to reports. For the Title File
No. 21 report the following references have been
used - Title File Nos. 5, 9 and 13.

Otway Water Book 62

13

5

6
7

8
9
10
11
12
13

14
15

SKM. Barwon Downs Groundwater Flow and
Subsidence Modelling Project. Report on the
Groundwater Flow Model. Draft D, May 2001. (2)

B1
B30

Barwon Water. Water Resources Development Plan –
Barwon , Moorabool & Gellibrand Region. Draft
Report on the Plan. February 2002.

14

SKM. Barwon Downs Groundwater Investigation Stage
11. Impacts on Groundwater Users. June 2002. (2)
SKM. Barwon Downs Groundwater Investigation Stage
11. Report on Additional Scenarios. June 2002. (2)
SKM. Barwon Downs Groundwater Investigation Study B49
Stage 2. Impacts on Boundary Creek. February 2002a.
(2)
Barwon Water’s Resource Development Plan. March
B35
2003.
SKM. Recommendations for Groundwater licence
Conditions. 14 May 2003. (Trigger levels for
subsidence and Supplementary Flow water releases.)

16
17
18
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19
20
21

22

23
24

25

26

27

SKM. Lower Tertiary Aquifer Groundwater Resource
Appraisal. 23 September 2010.
SKM. Barwon Downs Flora Study 2008, 14 April 2009.
(1+)
SKM. Barwon Downs Monitoring Program. Monitoring
Review. 2012. (See Title File No. 23, FINAL 1, 28
August 2013 below)
SKM. Barwon Downs Monitoring Program Final 1, 28
Aug 2013. (1)
Barwon Water. Gerangamete Groundwater
Management Area, Groundwater Licence No: 89388,
2010-2012 Reports.
SKM. Barwon Downs Monitoring Program Stage 1
Field Investigations and Monitoring Program Scope 26
Nov 2013. (3) This is a lengthy report containing a
report by Ecology Australia.
SKM. Barwon Water Community reference Group
(CRG) presentation on Barwon Downs Aquatic Ecology
Monitoring and Assessment Program. 18 December
2013.(1)
SKM. Climate Change Modelling for the Barwon
Downs Aquifers Draft 2 July 2011. (3)

B9
B11
B20

5

9

13
15

21

B26

21

Part A

B20

B26

21

22 27

Part B

B30
B28
B27

B35

5
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28

29

30

31

32

33

34

35

SKM. Barwon Water Community Reference Group
(CRG) presentation on Boundary Creek Environment
Flow Study. 19 November 2014.
Jacobs. Barwon Downs Vegetation Monitoring
Vegetation Monitoring Report RP_ISO19000/C, 7 July
2015. (5)
Southern Rural Water accepted the above Title File
No. 29 without correction (Vegetation Monitoring
Report).
Jacobs. Barwon Downs Monitoring Program review of
Conceptual Model at Numerical Model Boundaries
VW07575-CMR-R01/Draft 2 VW07575, 1 May 2015.
(3)
Jacobs. Barwon Water Community Reference Group
presentation on Recharge and Climate Change. 19
May 2015.
Jacobs. Barwon Downs Monitoring Program review of
Conceptual Model at Numerical Model Boundaries
VW07575-CMR-R01/Final 2 VW07575, 28 August
2015. (3)
Jacobs. Barwon Water Community Reference Group
presentation on Recharge and Climate Change. 17
February 2015.
Jacobs. Barwon Downs Stage 1 Field Works, Potential
Acid Sulphate Soils Filed Investigation Report /Final 14
September 2015. (3) (Not released until March 2017)

B26

B31
B38

25
16

B38

25

B35

37

B31
B43

37

27

B40
B9
B10

23

25
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36

37
38
39

SKM. Barwon Downs Community Reference Group
presentation – Aquatic Ecology Monitoring and
Assessment Program, 18 December 2013.(1)
Jacobs. Field Investigations Report, Installation of new
monitoring assets. Final 5 August 2016. (4)

25
17

Jacobs. Barwon Downs Hydrogeological Studies
2015/16 Recharge Rate Assessment. Final/2, 16
September 2016. (7)

40
41

Jacobs.B/D Gnd Dependent Terrestrial Veg Investigations Understanding Water Use Final
Report. 20 December 2016 (6)

42
43

Ditto for 41 above but this is Version 4 Final Report 31 June 2017 (4)

44
45

Jacobs B/D Hydrogeological Studies 2015/16 Recharge Rate Assessment Final 2
16 September 2016 (7)

46
47

B39
B27

Jacobs. Barwon Downs Vegetation Survey 2016.
Barwon Downs Vegetation Survey /Final V2, 19
September 2016. (3)
Jacobs. Barwon Downs Technical Works Program,
Integration Report Final Draft, 1 December 2016. (5)
Jacobs. Barwon Downs Hydrogeological Study 20152016, PASS Baseline Assessment / Final, 21 February
2017. (4)

B35

B31
B38

21

25

B35

5

21 25 33 37

B35
B40

22

35

Jacobs. Boundary Creek aquatic ecology investigations B39
Final. 17 March 2017. (2)
B41
B27

48

Otway Water Book 62

17

49
50
51

52
53
54

55

56
57
58
59

60
61

Jacobs. Barwon Downs Technical Works Program
Integration Report Final Report 22 March 2017. (5)

5

21 25 33

5

21 27 33 39 49

Jacobs. Barwon Downs Hydrogeological Studies 20162017. Numerical Model – Calibration and Historical
Impacts / Draft. 16 June 2017. (4)

B35
B43
B51

Jacobs. 2016-2017 Technical Works Program, Yeodene
Swamp Study. Final draft. 9 November 2017. (5)
Jacobs. 2016-2017 Technical Works Program, Yeodene
Swamp Study. IS 191000-GW-RP-001 /Final. 10 August
2018. (5)
Jacobs. Barwon Downs Hydrogeological Studies 20162017. Groundwater Model Predictive Scenarios
Report. 1/Draft. 18 December 2017. (2)

B42
B42b
B42b

B43

21

45 49 51

Jacobs. Low Flow Recommendations for Boundary
Creek. Final Draft – 04. 11 July 2018. (7)

B51

29

47 49 54

Jacobs. Barwon Downs Hydrogeological Studies 20162017. Numerical model calibration and historical
impacts. /Final. 22 August 2018. (4)

5

21 27 33 39 49

Barwon Water. Barwon Downs Borefield. Background
and Submission. 26 November 2018. (Submission for

22

25 31 29 39 47 49 59 51 57

18
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the 2019 Groundwater Extraction Licence renewal at
the Barwon Downs Borefield.)
62
63

64
65
66
67
68
69

70
71

72
73

Jacobs. Barwon Downs Hydrogeological Studies 20162017. Geotechnical review of subsidence monitoring
for Barwon Downs Groundwater Extraction Licence.
GT 0001/1. 26 November 2018. (3)

19

Barwon Water. Requirements for reports as outlined
in the existing licence (BEE032496). 2018.

21

29

Jacobs. Barwon Downs Technical Works Program.
Potential Impacts and risks from future operation of
the Barwon Downs Borefield. 2/Final. 7 December
2018. (2)

5

21 27 33 39 49 45 54 59

SRW. Section 78 Ministerial Notice. Found in Otway
Water Book 42 D, pages 14-20. 11 September 2018.
(1)

B42d 51

Barwon Water. Boundary Creek, Big Swamp and
Surrounding Environment – Remediation and

B 42j 47

54
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Environmental Protection Plan. SCOPE of WORKS.
Received 3 January 2019.
74
75

76
77

78
79

80

81

Baldwin D.S., Listing and Prioritising research
questions and activities to address the on-going
management of Yeodene Big Swamp and Boundary
Creek. Draft. November 2018.
Barwon Water. Boundary Creek, Big Swamp and
surrounding environment. Remediation and
Environmental Protection Plan. Submitted: 20
December 2019. Amended: 27 February 2020.
The Following reports were included as part of the
2019 licence renewal process for the Barwon Downs
Borefield,
Barwon Water. Licence Application and standard
Forms. 27 November 2018.
Jacobs. Barwon Downs Technical Works Program.
Groundwater Assessment Report. 1/Final. 26
November 2018. (4)
Austral Research and Consulting. Investigation of
Sediments and Macroinvertebrates in the Upper
Barwon River. Final Report. December 2019. (1)
Eco Logical Australia. A Tetra Tech Company.
Assessment of historical and current vegetation

29

47 51 54
20

B42 49
B 42j

54 57 84

B50

21

27 29 33 39 41 45 40 51 53 59 5

B66

54s
Final
draft
21
29 41 47 53 54 57 59
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82

83

84

85

86

87

diversity and condition within Big Swamp. 18
December 2019. (7)
Prof. Perran Cook. School of Chemistry Monash
University. Big Swamp acid sulfate soil study: Spatial
extent of acid sulfate soils and potential for
neutralisation of acidity upon flooding. Not date but
formed part of Barwon Water’s renewal application of
the July 2019 groundwater licence at Barwon Downs.
Jacobs. Boundary Creek and Big Swamp Remediation
and Environmental Protection Plan. Soil sampling and
well completion report. IS288600 / Final A. 15October
2019. (4)
Jacobs. Yeodene (Big) Swamp Groundwater and
surface water modelling. 002 / Final. 12 December
2019. (3)
GHD. Basic Conceptual Geochemical Modelling of Big
Swamp. Not dated. Formed part of Barwon Water’s
licence renewal application for the Barwon Downs
Borefield 2019.
CDM Smith. Boundary Creek and Big Swamp
remediations: Options assessment. 13 December
2019. (2)
Jacobs. Barwon Downs Borefield. Investigation plan
for areas of potential high risk. 1/ Final. 19 December
2019. (2)

21

53

59

54

54

57 83

5

27 33 59
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88

89

GHD. Big Swamp Integrated Groundwater-Surface
Water Modelling for Detailed Design Technical
Modelling Report. April 2021
GHD. Big Swamp Integrated Groundwater-Surface
Water Modelling for Detailed Design Technical
Modelling Report. April 2021 (Appendices)

54

57 84

22

90
Table One.

Some comments regarding Table One
1. Report after report appears to be “built” on the faulty “foundations” of earlier reports.
2. Of all the Title File Numbered reports found in Table One, GHD Title File No. 88 is the only report that has been Peer
Reviewed.
3. It must also be stated that the GHD Title File No. 88 critically reviewed earlier work conducted by Jacobs.
4. It is difficult to show in a table such as Table One how important it is to have reports closely reviewed and
scrutinised before being made public. Poor reviewing of a report can cause confusion, mistakes and creation of
myths that are then related as truths.
Title File No. 71 refers to the S78 Notice prepared by Southern Rural Water in 2018.
In Section 1.3 of the S78 Notice had this to say…
1.3 A report commissioned by Barwon Water titled “Barwon Downs Hydrogeological Studies 2016-2017:
Numerical model calibration and historical impacts” (Jacobs June, 2017) found that: operation of the borefield
over the past 30 years is responsible for two thirds of the reduction of groundwater baseflow into Boundary
Creek; the dry climate experienced during the same period accounts for the remaining one third, and operation of
the borefield has increased the frequency and duration of no flow periods in lower reaches of Boundary Creek.
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If this quote is referring to Title File NO. 51, Jacobs, June 2017, then a gross mistake has been made. Title File No 51
did not state this. A full explanation follows in the Morphication and Myth Creation section found on pages 36-38
below.
Not only is the definitive statement of the two thirds wrong, Otway Water Books also challenge the rest of the
statement. Namely the supposedly dry climate over the past 30 years and the insinuation of periods of no flows in
the lower reaches of Boundary Creek pre groundwater extraction. Beside no data to this effect being produced by
Jacobs other than from modelling results, local knowledge and observable experience going back to 1912 attest to
Boundary Creek being a permanent flowing stream pre groundwater extraction. Witebsky et al.(3) confirmed this
when reporting on the stress test pump conducted at the Barwon Downs Borefield between 1987 and 1991. This
notion of no flows pre pumping is perhaps the start of another myth. Possibly resulting from this quote found on
the Barwon Water Have Your Say website. “This suggest that the lower sections of Boundary Creek would likely
have no flow periods during summer regardless of groundwater pumping.”
5. The presentation to the Community Reference Group of Title File No. 34 in 2015, prompted a rather lengthy process
undertaken to gain a copy of the SKM 2011 Title File No. 27, as referred to in this 2015 presentation. When asked
for a copy of the 2011 report, Barwon Water refused to release it. As it turned out the 2011 findings were in direct
contrast to the 2015 presentation. The SKM 2011 report concluded the Climate Change impact at the Barwon
Downs Borefield would be minimal on the sustainability of the borefield. The FOI process had to be used to gain a
copy of the 2011 report. Also, Barwon Water did not like and disputed the findings of the SKM 2011 report when
replying to and completing its obligations under the FOI process (see Otway Water Book 42 L, page 13)
6. The two annual reports on the Gerangamete Groundwater Licence (2010-2011 & 2011-2012), Title File No. 24, have
been included for several reasons pertinent to the description of false information being used as the foundation for
future works, studies, investigations and or actions.
In 2011 a query was made regarding data found in the Appendix F of the 2010-2011 Gerangamete Groundwater
report to Southern Rural Water. The actual mistakes were not itemised. It was simple stated that the data
presented in Appendix F was possibly wrong. Surprisingly Barwon Water and the Minister for Water found and
referred to other data mistakes that I had missed
Otway Water Book 62
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Consequently:
a. The 2010-2011 record I was concerned about showed an extra flow of 274,323 average litres a day over a 77
day period. Additional water flowing past the same stream flowing gauging station as recorded by Theiss.
Theiss were the official data collectors for the State Government.
b. Southern Rural Water, Barwon Water and the Minister for Water at the time, regarded mistakes in this report
as minor differences even though the same data from the same stream flow gauging station was being used.
“They arose due to slight differences in the methods used for data collection by Barwon Water and Theiss.”
Perhaps these “minders of the watch” did not even notice or bother to check for any other obvious mistakes.
c. However, “SRW have advised they have investigated the matters and determined they are of an
administrative nature…” But not corrected, and, the inaccurate historical record remains to this day.
d. Perhaps some mistakes can be excused. However, the Minister for Water made the assurances that Barwon
Water would align their future data reporting with that of Theiss.
e. The dialogue regarding the 2010-2011 report and the series of events that followed prompted the close
checking of the 2011-2012 report when it arrived.
f. The 2011-2012 Gerangamete Groundwater report was eventually made available in November 2012 after
undergoing what was described by SRW as a longer than usual review period between Southern Rural Water
and Barwon Water. Under a licence condition these reports should be released by 7 September.
g. Barwon Water presented their report, Southern Rural Water gave it the tick of approval and the annual
financial year report was duly released. Assurances where made it was an accurate record.
h. The data presented in Appendix F of the 2011-2012 Gerangamete Groundwater report was even worse than
the mistakes made in the 2010-2012 report.
i. During the period 14 May to 30 June 2012 Barwon Water reported an extra 108.744 megalitres (ML) flowing
past the stream flowing gauging station more than the records presented on the Vic Water website. This
averaged out to be over 2 ML/day. Same gauge, same time period and same recording mechanism. (see
Appendix One of this Otway Water Book below, pages 50 to 64).
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j. Also, as at June 2021 the mistakes reported in the 2011-2012 Gerangamete Groundwater Licence report
remain and as a consequence have become a matter of historical record.
k. In June 2021 and to be sure this is still the case another copy of the 2011-2012 report was requested. This
promptly arrived. Yes, the 2011-2012 Appendix F record still contains the mistakes.
l. Paradoxically, the 2011-2012 pdf report acquired years ago is different to the 2011-2012 report provided in
June this year (see Appendix Two , pages 65-68). Basically the difference is the way in which the file is
presented. Quite different.
The only data difference that could be found was an extra 3 ML in the Progressive Totals table for
Groundwater Extractions. But perhaps a closer scrutiny will find other differences.
m. Finally, the reason for the inclusion of these two Groundwater Reports dates back to around 2007 when
Barwon Water was asked to provide the 2004-2005 and 2005-2006 Gerangamete Groundwater reports. The
numerous mistakes, manoeuvres, fudging of data, lack of review and scrutiny and lateness of submission
prompted the close review of all reports from 2007. These early reports contained monumental mistakes (see
Otway Water Book 8, pages 90-91 and Otway Water Book 50, pages 205-208).
• The requested reports had to be obtained under FOI.
• Two distinctly different 2004-2005 reports were in circulation.
• Both of these reports contained data that could only be collected from the next financial year’s
2005-2006 reporting period.
• Also, there was data presented in the two reports that was significantly different.
• Each yearly Gerangamete Groundwater Report was due for release by September, but the 20042005 one did not reach the Southern Rural Water Maffra office until 18 April 2006. Nearly ten
months after the 2004-2005 reporting period (Otway Water Book 41).
• The 2005-2006 report was submitted nearly seven months after the 2005-2006 reporting period
(11 January 2007).
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Why the concern with these particular issues?
The poor manner in which the 2004-0-5 reports were prepared set in motion the need to check as much of
the work being released by Barwon Water as possible. The reluctance by Barwon Water to be cooperative,
transparent or open regarding activities associated with the Barwon Downs Borefield influenced a community
feeling of distrust and antagonism towards Barwon Water. Having to acquire reports through the FOI process
and the efforts by Barwon Water to make this as difficult as possible did not help.
Even though mentioning these earlier reports is going back 17 or so years, it does highlight how long faulty
reporting has been taking place. The importance of setting solid foundations, getting things right so that
appropriate follow on resource management decisions can be made seems to have been under question for
some time.
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The importance of Correct Data re: Supplementary Flows.
Data flows in Boundary Creek, passing the Big Swamp and then being gauged further downstream inform the
effectiveness of the Supplementary Flows released to keep Boundary Creek flowing. This data then dictated
conclusions regarding the effectiveness of the release. If flows were adequate then nothing other than
continued monitoring was required. If flows were over inflated then incorrect conclusions would be reached.
Especially if the flows indicated a flow above a trigger level. Flows below a trigger level would dictate changes
needing to be made. Future decisions on the success or not of the release program would be affected. If
actual flows at the Stream Flow Gauging Station stopped or dropped below the trigger as set in the licence,
and were not reflected in the data recording, then appropriate remediation would not even be considered.
Also, from all the assurances given by the Minister for Water, Barwon Water and Southern Rural Water that
the mistakes made in the 2010-2011 report would never be repeated, it is astounding that the review process
by these authorities was so poorly done in the 2011-2012 report.
This foundation of inaccurate data collecting or reporting may explain why there has never been a report
prepared on the effectiveness of the Supplementary Flows in the 15 year term of the licence.
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Reports NOT made Available?
In the references section of the Jacobs Report Title No. 49, it has these two references:
1. Jacobs (2015b) Barwon Downs Vegetation Monitoring – Vegetation Monitoring Report. Final report 29June 2015,
and
2. Jacobs (2016d) Barwon Downs Vegetation Monitoring – Barwon Downs Vegetation Survey. Final 22 August 2016.
When I was on the Barwon Water Community Reference Group (CRG) the following reports were provided but not the
two referred to above:
1. Jacobs. Barwon Downs Vegetation Monitoring Vegetation Monitoring Report RP_ISO19000/C, 7 July 2015 (8 days
after the report referred to above), and
2. Jacobs Barwon Downs Vegetation Survey 2016. Barwon Downs Vegetation Survey /Final V2, 19 September 2016 (28
days after the one referred above).
No doubt there is an explanation.
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Another Report Not Easily Made Available.
In the reference section of the Jacobs Report Title No. 55, this report was included:
“Jacobs (2017b) Barwon Downs Vegetation Study Survey 2015-2016.Final Report 31 January 2017.”
When on the Barwon Water Community Reference Group the closest report to this one that was made available to the
CRG members was:
“Jacobs Barwon Downs Vegetation Survey 2016. Barwon Downs Vegetation Survey /Final V2, 19 September 2016.”
No doubt there is an explanation why the Final slipped through the system.

Other Reports.
Since 2013 while attending community consultation meetings run by Barwon Water, there are other numerous Jacobs
documents referenced in the reports of Table One, that have not been readily “advertised” and as a consequence have
also “slipped” through the system.
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Examples of Poor Scientific and or Technical Procedure.
1. Peer Review and Validation of Work.
There would appear to have been no peer review of any of the SKM/JACOBS reports that have been prepared for Barwon
Water over the last 30 years. This has been of concern to the local community and was voiced on many occasions during
the Community Reference Group meetings between 2013 and 2018. The only justification given for no peer review of any
of these reports was that Southern Rural Water would do this when conducting a review of Barwon Water’s Licence
Renewal Application. As a member of Southern Rural Water’s Independent Technical Review Panel, Peter Dahlhaus
conducted a literature review evaluating 250 documents. Some of these 250 reports included SKM and Jacobs work. Of
those reports relevant to having some context or relevance to the Barwon Downs Borefield Dahlhaus prepared a synopsis
of each of the works.
It would appear that none of the SKM/JACOBS reports relating to the Barwon Downs Borefield has ever been peer
reviewed.
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2. Internal Review of Reports by SKM/JACOBS.
Numerous SKM/JACOBS reports follow similar lines regarding validation and checking. If done, it is all done internally. In
many cases more than one person has been involved in the preparation of a report. In the Table One above the number of
people involved in project managing, the writing, reviewing and approving of a report is indicated in (red). For example,
Title File No. 51 involved four people (4) – (see page 18 above). Having four people involved in a project should ensure
that the accuracy, scientific and technical rigour of the report is close to perfect. However, this does not appear to be the
case.
In Jacobs “Barwon Downs Technical Works Program. Potential Impacts and risks from future operation of the Barwon
Downs Borefield. 2/Final. 7 December 2018” page 9, the following Important Note about this report can be found.
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This note clearly states that Jacobs has
not verified the accuracy or
completeness of all information it has
used to arrive at the conclusions and
statements made in this report.
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Why Hasn’t Barwon Water made such
a Note?
For decades Barwon Water has relied
heavily on SKM/Jacobs to guide,
recommend and provide the expertise
regarding the Barwon Downs
Borefield. After reading this note of
importance penned by Jacobs, I am
surprised that Barwon Water does not
write a similar note in its reports
replacing the word “Jacobs” with the
words “Barwon Water”.
Is this an Excuse for Sub Standard
Work?
Barwon Water relies on Jacobs and
Jacobs relies on Barwon Water and so
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it goes around in a circle with neither appearing to be responsible.
“Jacobs derived the data in this report from information sourced from Barwon Water and/or available in the
public domain at the times or times outlined in this report.” It is as valid to say that Barwon Water derived most of
its data from SKM/Jacobs. Also, it is fairly safe to say that the source of the greater majority of the Barwon Water
data resulted from SKM/Jacobs work. This is especially so for the report “Barwon Downs Technical Works Program.
Potential Impacts and risks from future operation of the Barwon Downs Borefield. 2/Final. 7 December 2018” where
this “Important Note about your report” has been placed.
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A Very Similar Scope and Limitations Statement Is Found in a GHD Report Prepared for Barwon Water.(6)
1.3 Scope and limitations
This report: has been prepared by GHD for Barwon Water and may only be used and relied on by Barwon Water for the purpose agreed between GHD and the Barwon Water
as set out in section 1.2 of this report.
GHD otherwise disclaims responsibility to any person other than Barwon Water arising in connection with this report. GHD also excludes implied warranties and conditions, to
the extent legally permissible.
The services undertaken by GHD in connection with preparing this report were limited to those specifically detailed in the report and are subject to the scope limitations set out
in the report.
The opinions, conclusions and any recommendations in this report are based on conditions encountered and information reviewed at the date of preparation of the report. GHD
has no responsibility or obligation to update this report to account for events or changes occurring subsequent to the date that the report was prepared.
The opinions, conclusions and any recommendations in this report are based on assumptions made by GHD described in this report (in various sections). GHD disclaims
liability arising from any of the assumptions being incorrect.
GHD has prepared this report on the basis of information provided by Barwon Water and others who provided information to GHD (including Government authorities)], which
GHD has not independently verified or checked beyond the agreed scope of work. GHD does not accept liability in connection with such unverified information, including errors
and omissions in the report which were caused by errors or omissions in that information.

To understand and grasp the full and intended meaning of the “Scope and limitations” this complete section 1.3 Scope and
limitations needs to be read. Information supplied not independently verified or checked. Opinions, conclusions and
recommendations based on assumptions.
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3. Can All Responsibility for the Data & Information in the 7 December 2018 Report be Directed at Barwon Water?
The resounding answer to this is no, nowhere near. Jacobs has contributed most of the data that Barwon Water uses. That
is, data resulting from Jacobs investigates, research and studies. Jacobs has provided the majority of the data presented in
this 2018 report that relates to…
• Numerical modelling
• Climate scenarios
• Aquifer volume
• Recharge to the Lower Tertiary Aquifer
• Model scenarios
• Pumping scenarios
• Irreversible changes to the aquifer matrix
• Effect on groundwater quality
• Effect on land subsidence
• Risk assessment framework for rivers
• Risk of groundwater pumping on rivers
• Risk of groundwater pumping on vegetation
• Vegetation across the study area
• Risk of groundwater pumping on PASS
• Environment Protection Program
This Jacobs 7 December 2018 report has also referenced nine other earlier Jacobs reports. Six of which have been review
in Otway Water Books as of doubtful value.
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4. A Lack of On Ground in the Field Experience.
It would appear basic mistakes have been made due to a lack of in the field, on the spot investigations.
For example:
A. The investigation of Potential and Actual Acid Sulfate Soil sites.
The baseline monitoring for this report was conducted over three visits to four sites between November 2015 and
June 2016. “The four PASS monitoring sites were monitored three times between late 2015 and mid-2016.”(3)
Page 11 of the PASS Baseline Assessment monitoring program (Title File No. 45) states, “The program is underpinned
by scientific rigor using multiple lines of evidence-based techniques to establish the relationship between cause and
effect for potential impacts caused by groundwater extraction.” This statement highlights the declaration often
made by Jacobs that the work being conducted is being done with “...scientific rigor...”
The following pictures taken at PASS site 1 and documented in Title File No. 45 report, throws some doubt on this
rigor.
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Appendix C. Site photos
C.1 PASS
C.1.1
November 2015
(page 77 in the Jacobs’ report – one of 5 photos taken in November 2015)
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Then three months later this picture is taken.
(Are these two photographs identical?)

Appendix C. Site photos
C.1.2
March 2016
(page 78 in the Jacobs’ report, one of 5 photos)

These are identical photographs reported as being taken months apart.
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There were a total of 57 photos taken for comparison across the 4 PASS Sites covering the three visits. No explanation
has been given why these two photographs that were taken 4 months apart are the exact same photograph. Otway
Water Book 40 discusses numerous unexplained problems with the Title File No. 45 report.
B. For Example. Water Flowing Uphill.
The vegetation study completed for Barwon Water, Title File No. 29, was completed as a condition of the Barwon
Downs Borefield Groundwater Extraction Licence. This report was duly completed and handed into Southern Rural
Water for approval. After this process was completed and Southern Rural Water gave the report the “tick of approval,”
the report was made available to the public. Up to this stage the report had been seen and approved by at least 6
different people. However, the report contained numerous errors, many very basic. Some of the mistakes were
challenged. When Jacobs attempted to answer the mistakes that were queried it was quite obvious very little field
work had been conducted. To state Boundary Creek flows would enter from the east and spill over into the Big Swamp
was testament to this. This had the water flowing uphill. (Otway Water Books 31 and 38 discuss the multitude of
errors and mistakes in detail).
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The following page is a copy of the reply to a query made regarding the Big Swamp transect in Title File No. 29.
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Most of the errors in Title File No. 29 still remain uncorrected.
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After looking at this picture in the Colac Herald, perhaps it is not beyond the realm of possibility that water could run uphill
in Boundary Creek.
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C. For Example. A Model Prediction for a Flow Control Regulator Found Wanting After a Field Inspection.
This classic example of placing too much reliance on modelling as to opposed to in the field on ground observation
was found in a report dated July 2021,(5) “Observations from a recent field inspection downstream of the regulator
site indicated that there may be more cross connection between the two than the recent surface water model
predicts.” Irrespective of any outcome the field inspection should have come first.
Otway Water Book 62
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5. Morphication and Myth Creation.
In 2017 at a Barwon Water Community Reference Group (CRG) meeting it was discussed that the modelling of the day had
determined that two thirds of the reduced flows in Boundary Creek that often led to the creek drying up had been caused
from groundwater extraction. The other one third was due to climate change. This was challenged with some vigour as it
appeared to be extremely inaccurate. Based on local knowledge and experience it was argued that there was at least one
other explanation for the reduction in flows along Boundary Creek.
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(Otway Water Book 35 presents a case that groundwater extraction is responsible for 100% reduction of baseflows in Boundary Creek in the Big Swamp Wetland area.)

In a Jacobs 2018 report it was quoted that “Pumping over the last 30 years had been responsible for two thirds of the
reduction of flows into Boundary Creek.” The reference for this quote was shown as (Jacobs 2018a). When researching
the Jacobs 2018a report, this 2018 document referred to (Jacobs June 2017). In Jacobs, “Barwon Downs Hydrogeological
Studies 2016-2017. Numerical Model – Calibration and Historical Impacts / Draft. 16 June 2017”, this statement was found
“The model indicates that the operation of the borefield over the past 30 years is most likely responsible for two thirds
reduction of base flows into Boundary Creek.” It would appear that over the course of time the terms “indicates” and
“most likely” had been dropped from the quotation.
By 2019 the model results of 2017 had morphed into a definitive statement that the operation of the Borefield was
responsible for two thirds of the reduction of flows in Boundary Creek. The other third of a drop in flows was credited to
changed weather conditions.
As a result this definitive statement became a widely used statement of fact.
At community consultation open sessions during 2019 in Colac, Birregurra and Winchelsea the following statement
formed part of the visual presentation. “Pumping over the last 30 years had been responsible for two thirds of the
reduction of flows into Boundary Creek.”
On Barwon Water’s website, Have Your Say, “Technical work has confirmed that the operation of the Barwon
Downs borefield over the past 30 years is responsible for two thirds of the reduction of base flows into Boundary
Creek.”
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In the Colac Herald this statement was made, “… recent technical work has confirmed Barwon Water’s operation
of the Barwon Downs borefield during the past 30 years was responsible for two thirds of the reduction of base
flow into Boundary Creek.” (Colac Herald May 10, 2019).
This statement was made in the Ministerial S78 Notice of the Water Act 1989 issued to Barwon Water on 11-092019. “A further report commissioned by Barwon Water titled “Barwon Downs Geological Studies 2016-2017:
Numerical model calibration and historical impacts”(Jacobs June 2017) found that: operation of the borefield over
the past 30 years is responsible for two thirds of the reduction of groundwater base flow into Boundary Creek; the
dry climate experienced during the same period accounts for the remaining one third, and operation of the
borefield has increased the frequency and duration of no flow periods in lower reaches of Boundary Creek.”
In December 2019 as part of Barwon Water’s nine reports (1,279 pages) supporting the 12,000 ML/year groundwater
extraction licence renewal application the following statement was included. “As predicted, groundwater pumping
reduced groundwater contributions to flows into Boundary Creek. Technical studies in 2017 confirmed that the
historical management of groundwater extraction from the Barwon Downs Borefield over the past 30 years was
responsible for two thirds of the reduction of groundwater base flow into Boundary Creek, increasing the frequency
and duration of no flow periods in the lower reaches of Boundary Creek. The dry climate experience during the
same period accounts for the remaining one third reduction.”
The same definitive statement was being made time and time again.
“Hydrogeological investigations found that operation of the Borefield over the past 30 years is responsible for two
thirds of the reduction of base flow into Boundary Creek’ (Jacobs, 2018a).”
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“…was responsible for two thirds of the reduction of groundwater base flow into Boundary Creek, increasing the
frequency and duration of no flow periods in the lower reaches of Boundary Creek.”
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“Operation of the Borefield over the last 30 years is responsible for two thirds of the reduction in base flow into
Boundary Creek” (Jacobs, 2018a).
Can this Statement be Justified?
Besides there being many facts that point to another more feasible reason for Boundary Creek drying up, the above
definitive statements cannot stand up to any form of scrutiny.
The 2016-2017 report credited as determining that groundwater extraction was responsible for a two thirds reduction
in base flow in Boundary Creek does not say this. Also. It must be realized that the original statement came about from
modelling that in itself is based on flawed data input.
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NOTE: Otway Water Book 22 discusses several other cases of similar myth creations.

Modelling.
The combined results, conclusion and predictions resulting from modelling conducted in regard to the influence and
operation of the Barwon Downs Borefield has a chequered career. A model developed in 2002 to determine impacts on
Boundary Creek from groundwater extraction at Barwon Downs had this to say…
“When the predicted total flows are plotted for each of the 100 year groundwater pumping scenarios, impacts due to
pumping are barely discernible.”(Title File No. 13) Just 17 years later the impacts were so horrendous all extractions ceased.
2001/2003 Modelling
From the very early days of 2001 dependence on groundwater modelling has been the foundation of many disastrous
resource management decisions. One of the major reasons modelling has and continues to lead to poor results, is the
almost total exclusion of local experience and knowledge being included in the data gathering for model input.
Barwon Water’s 2003 Water resource Development Plan(Title File No.14) accepted the SKM 2001(Title File No.5) modelling results
unreservedly and used findings as justification for many of the groundwater extraction decisions that followed.
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Namely:
• The borefield was sustainable.
• The licence conditions were appropriate.
• That there was little potential for subsidence.
• Of low potential that farmer Stock and Domestic water would decline.
• Base flows in Boundary Creek would be maintained. And,
• No long term vegetation impact would occur.
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(See Otway Water Book 35, page 14.)

2002 – Test the Modelling.
In an Ecology Australia follow up vegetation survey, Carr recommended that there was a need for Barwon Water to test
the ideas presented in the earlier SKM hydrogeological modelling report.(2) This has never been done.
2004 – a recognised Modell.
The 2003-2004 Gerangamete Groundwater Licence Number 893889 report to Southern Rural Water makes mention that
the model used to determine long term sustainable yield at the Barwon Downs Borefield was an internationally
recognised model. The extract used in this report concluded with… “The model shows that the proposed licence
extraction can be supported by the aquifer.” Unfortunately, it has transpired that the model has proved wrong on most
counts.
2011 Climate Change Input for the Model.
In 2011, SKM(Title File No.27) was given the brief from Barwon Water to investigate the implications on the Barwon Downs
Borefield susceptibility from Climate Change as the 2001 modelling had not rigorously assessed impacts from Climate
Change. The 2011 modelling results found that Climate Change was not expected to impact on the sustainability of the
borefield.
(See Otway Water Book 35, pages 15 and 17)
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2015 – More Model Flaws.
In 2015 Jacobs used modelling when conducting a Potential Acid Sulphate Soils Field Investigation (See Title File No. 35) in the area
of drawdown influence. This modelling appeared to have two flaws at least.
“The modelling used to estimate the watertable drawdown was conducted as part of SKM (2013). In turn this was based
on Scenario 2 from SKM (2001).”(Title File No. 35)
1. Unfortunately, this was a case of modelling based upon modelling, and
2. it relied solely on doubtful data that was put into the model.
Modelling Scenario 2 in 2001 was calculated using an average pumping rate of 4,000 ML/year, whereas during the
Millennium Drought the actual pumping rate averaged over 11,000 ML/year. To state that “The model predictions for water
table drawdown in the aquitard are based on conservative model assumptions, which include high levels of borefield
operation where the pumping is assumed to be an average of 4,000 million litres annually.”(Title File No. 35) is clearly showing
that the data put into the model is not even close to being representative of what actually took place. As a consequence,
the modelled predictions cannot be relied upon as credible for making management decisions.
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Even Jacobs in 2015 threw some doubt on the reliability of this modelling. “The likelihood of borefield related drawdown
has uncertainty in that the estimate relies on modelled results, with associated uncertainty in input parameters and model
conceptualisation.”(Title File No. 35) Poor input into a model will only produce a poor output.
2017 – A New Start Modelled.
The modelling reported in 2017(Titled File No.51) was dominated by data collected since a “new start” was decided upon, bench
marked from around 2013-2014. Very limited periods of data collection were fed into the modelling, omitting most of the
historical data and especially the local knowledge. The modelling concentrated on future potential impacts from 2014,
giving extremely misleading and skewed results.
(See Otway Water Book 35, page 48. And Otway Water Book 42, page 23)

Conflict between model Predictions and Observable Data.
The 2017 Jacobs model(Title File No.51) predicting potential impacts from future pumping scenarios was at odds with observable
and actual data. How this statement “Predicted drawdown as a result of potential future pumping is typically less than the
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predicted drawdown from historic pumping.” can be made is extraordinary especially when the observable historic impacts
far exceed the predicted impacts. Perhaps modelling extraction rates at 4,000 ML/year is the reason for this discrepancy
when in reality past extractions per year during the Millennium Drought were many times more than this. During the
drought 11,000 ML/year was the average extraction.
Was the Ten Mile Creek Catchment Drawdown Fed into the 2017 Model?
In 2014 the Barwon Water Groundwater Community Reference Group was told that there were enough observation bores
and data available to determine the impacts from the borefield on the Ten Mile Creek groundwater flowpath, just as there
should have been enough data available to determine the historical drawdown from pumping across the entire area of
drawdown influence. The observable historical data should have been fed into the model. Relying on the assumptions,
generalisation and guesswork from the 2013-2014 data collection to predict what the historical drawdown from pumping
was, seems quite extraordinary, especially when the historical observable data existed and wasn’t used. There is something
significantly lacking if the historical drawdown cannot be accurately determined from observable data.
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Also, in 2017.
In 2017 the modelling results had an influence on the Acid Sulfate Soil investigations,(See Tile File No. 45) determining how the
investigation should proceed. The earlier 2001(Title File No. 5) and 2013(Title File No. 23) report findings played a significant part in
the development of the 2017 model findings. The Dahlhaus report below highlights that the data fed into the latest 2017
model(Title File No.55) had serious shortcomings.
2018.
The Dahlhaus Report.(1)
Late in 2018 Southern Rural Water had the responsibility to write, supervise and enforce an s78 Notice placed on Barwon
Water to remediate the Big Swamp, Boundary Creek and surrounding environment. As part of this work Peter Dahlhaus, a
Southern Rural Water Independent Technical Review Panel member, was asked to conduct a review of literature and identify
issues in relations to this s78 Notice.(1)

Otway Water Book 62

42

Dahlhaus had these things to say (in blue) in his review that are pertinent to the Jacobs modelling conducted for the Barwon
Downs Borefield remediation work.
A Twenty Year Old Conceptual Model Has Stood the Test of Time.
1. “The last well-documented conceptual model is that of Witebsky et al. (1996), also partly published by Shugg and
Jayatilaka (1998).” This well documented concept model(3) took place 25 years ago and precedes all of SKM and
Jacobs modelling (See point 4 below).
Conceptual Model is Developed First, then the Numerical Model follows.
2. “The construction of numerical models, or mathematical models, is based on the conceptual models.” However, the
latest Jacobs conceptual model appears to be flawed (See points 5 - 9, below).
Predicting Future impacts.
3. “The main purpose of the new numerical model is to predict future impacts for various Borefield management
scenarios.” Unfortunately, the way this latest numerical model has been presented it gives the impression that past
history and impacts have been taken into consideration. There is some doubt whether this is the case. Also, no
mention is made that the majority of the data fed into the model is bench marked from 2013.
At Least Six Previous Models.
4. “From the literature it appears that there have been at least six numerical models developed (by SKM/Jacobs) over
the past thirty years, and the latest model meets the highest Confidence Level Classification (Class 3) in the
Australian Groundwater Modelling Guidelines.” But…,
5. “A gap in the current conceptual model of the groundwater system of the Barwon Downs Graben is that it does not
yet include the broader environmental and social components, such as groundwater dependent rivers, wetlands,
ecologies, aesthetics, amenity, and cultural values. As a result, the conceptual model does not yet credibly explain
the potential links of cause and effect in all the monitoring trends (climate, groundwater, surface water,
hydrochemistry, flora, fauna, subsidence, and water use/demand) considering the time and place of the
observations in broader Barwon Downs landscape.”
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Social and Other Values missed.
6. The local community would welcome the inclusion of social values. “In the literature reviewed, independent studies
on the social values of the Barwon Downs waterways, wetlands and springs such as their historical and recreational
value, relationships to catchment management values and their landscape amenity values have not been found.”
7. “A groundwater system should be conceptualised and modelled based on all the available data: climatic,
topographic, geological, geophysical, boreholes, aquifer tests (i.e. pumping tests), chemical and isotopic analyses,
geomorphological features (e.g. soil profiles, rivers, springs, soaks, etc.), the regional ecologies (i.e. the
groundwater dependency of the flora and fauna) and the man-made changes (i.e. pumping, irrigation, diversions,
contamination, excavations, etc.)1. Therefore, in conceptualising groundwater systems there are inevitable
uncertainties, as it is impossible to fully envisage, with certainty, the three-dimensional geometry of aquifers and
confining beds, groundwater movement and storage, and the groundwater interactions with the surface and where
and when they occur.”
The More Data Fed Into a Model the Better.
8. “A groundwater system should be conceptualised and modelled based on all the available data …”
Get the Conceptual Model Wrong and the Numerical Model will be Flawed.
9. “The construction of numerical models, or mathematical models, is based on the conceptual models.”
10.“… the entire conceptual model remains obscure.”
The Latest Model Has Limitations.
11.“But the model is subject to both statistical uncertainty and incomplete information and the challenge is in
understanding the limitations of these uncertainties, when using it to predict impacts within the entire Barwon
Downs landscape.” Not to mention the impact now manifesting itself on the extremity in the Gellibrand River
Catchment.
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No Rigorous Environmental Sustainability Study.
12.“While the environment concerns are obvious, there has been no rigorous study of the environmental sustainable
level of groundwater extraction for the Barwon Downs Borefield.”
Improvement in Community Participation and Communication Lapses.
13. It is true that “Significant effort has been made in recent years by Barwon Water to engage with the community
on issue relating to the impact of the Barwon Downs Borefield.” However, there was a critical period of a few months
late in 2018 when all community communication and consultation broke down. During this time the S78 Notice was
issued, the ground rules on many fronts changed, the goal posts on issues moved and the Scope for the Big Swamp
remediation was written up and submitted without community consultation. (See Otway Water Book 42 D)
Even though the latest model is highly regarded and rated as being of Class 3 Classification, it would appear that the
model contains numerous data gaps and doubtful input. A Class 3 accredited model will only produce output equal
to the quality and appropriate amount of the data entered. In this case as with many of the previous six models, there
is no justification in having confidence in the model results. Far too many critical inputs are missing. And, it must be
remembered that the model used back at the start of this century was similarly credited and rated as producing solid
outcomes. Unfortunately its findings, predictions and methodology failed miserably.
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2019.
Accreditation of the Groundwater Model as Described in 2018-2019.
Gerangamete Groundwater Licence Number BEE032496 (formally called Licence number 893889) report to Southern Rural
Water included the following glowing accreditation.
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Source: 2018-2019 Gerangamete Licence BEE032496 Report to Southern Rural Water.

The groundwater model used by Barwon Water’s consultants may have been “…re-built and re-calibrated to support
the licence renewal application.” between 2016 and 2018, but it failed as miserably as several previous models when
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the 2018 modelled outcomes supported a 12,000 ML/year groundwater extraction as a sustainable level for the
Barwon Downs Borefield.
Foundations on which to Build and Progress Need to be solid.
This 2018 model was also described as being “…built on earlier model versions…”. Earlier models have been shown
not to be a good foundation on which to build.
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The 12,000 ML/year Extraction Application Found to be Ludicrous.
The latest model results were used to support the 2019 licence renewal application for 12,000 ML/year groundwater
extraction. To state that “…the model is well calibrated at both a regional scale and local scale, and is now a more
reliable representation of the hydrogeological setting and rivers and creeks that interact with groundwater.”, may
be so, but it is somewhat of a stretch to assume the model is anywhere near perfect. For Barwon Water to apply for
a renewal licence for 12,000 ML/year based on this modelling and maintain that this was a sustainable level, is in
direct contrast to the findings of the Minister for Water’s department that led to setting a Permissible Consumptive
Volume (PCV) of 239 ML/year extraction. This is a 99% reduction to the amount applied for by Barwon Water and
would suggest that the model was not that well calibrated and or reliable.
239 ML/year Extraction Legislated 2019.
This PCV for the Gerangamete Groundwater Management Area was set at 239 ML/year to honour three outstanding
commercial farming licences that still had 5-10 years to run before coming up for renewal. In the adjoining Gellibrand
Groundwater Management Area being impacted from groundwater extraction at the Barwon Downs Borefield, the
Permissible Consumptive Volume has been set at zero extraction.
Zero Extraction for the Gellibrand Groundwater Management Area.
There are no commercial extraction licences in existence in the Gellibrand Groundwater Management Area. Back in
the 1990’s it was determined that the Gellibrand River system’s water resources were overallocated and resulted in
a zero Permissible Annual Volume extraction being applied to the Gellibrand Groundwater Management Area.
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Minister for Water, Tim Holding Lifts the Ban.
This was lifted by Minister for Water Tim Holding in 2009, to allow Barwon Water to conduct groundwater extraction
work at Kawarren. It took 19 years to have the determinations of the 1990’s confirmed and the zero extraction rate
reimposed by Minister for Water, Lisa Neville. Without local experience, knowledge and input this 19 years lapse
could have gone on indefinitely.
48

A Final Word on Modelling.
Otway Water Book 43 deals in detail with the latest Jacobs modelling report. “Barwon Downs Hydrological Studies 20162017, Groundwater Model Predictive Scenarios Report, 1 Draft, 18 December 2017, Barwon Water.” The following two
pages are taken from pages 4 and 5 of Otway Water Book 43. The aim of Otway Water Book 43 was to review some of the
material presented in Jacobs’ “Barwon Downs Hydrological Studies 2016-2017, Groundwater Model Predictive Scenarios
Report, 1 Draft, 18 December 2017, Barwon Water.”

The Otway Water Book 43, Pages 4 and 5 Extract.
Any predictions produced from modelling are only as good as the material fed into the model. Input “faulty” data and the
model will produce “faulty” results.
The majority of the studies from which the data being fed into the Jacobs’ groundwater model, do not follow the most
basic processes normally followed when conducting scientific investigations. As a consequence the modelled results
will be of doubtful value.
Critical Problems with the SKM/Jacobs Work.
• The majority of the studies from which the data being fed into the groundwater model, have not followed the most
basic processes normally followed when conducting scientific investigations, with:
A. An understanding that rigorous scientific procedure insists that before any analysis of data is attempted the
data is registered with an independent body including the name(s) of the researcher and the date data was
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collected. There is no evidence since 2008, in any of the SKM/Jacobs studies indicating that this procedure has
been followed.
B. Poor literature search excluding key studies.
C. Omission of key variables.
D. Existing problems and or dangers downgraded, excluded or ignored.
E. Existing data unjustifiably excluded.
F. Existing data corrupted.
G. Existing data replaced with assumptions.
H. State Government Policy ignored until 2015, and then,
I. objectives are pursued following the letter of the “law” not the intent of the “law.”
J. Limitations of recommendations and proposals not clearly defined.
K. Making assumptions, drawing conclusions and making predictions from faulty and limited data.
L. Presenting half truths and prevarication.
M. Using limited data gained starting at a 2014 baseline with the exclusion of data collected pre 2014.
N. Reluctance to admit errors.
O. Failure to correct errors.
P. Failure to modify/amend studies with corrections.
Q. Failure to recognise contradictory statements.
R. Failure to have studies peer reviewed from outside the Jacobs regime.
S. In other instances failure by Jacobs peer reviewers to adequately scrutinise their work.
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2. A most intriguing issue with Jacobs hydrogeological discussion and studies is the limited use made regarding local
farmers’ years of observations. MacKay(1) writes about cutting edge science needing to recognise that the lay person
can identify simple but precise indicators of the status of groundwater-dependent ecosystems. Eamus et al.(2) states
that estimations of water regimes required by an ecosystem are developed through strategic scientific research and
through the application of local knowledge based on many years of observation.
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The limited use made of local knowledge is a short fall in Jacobs’ work that could have gone a long way to limiting the
amount of assumptions, predictions and guesswork made.
3. Too often the local knowledge that is volunteered is...
a. denied as applicable,
b. and if studied, then presented as an argument placing doubt on the veracity of the local knowledge, and
c. if local knowledge is given any acknowledgement of mistakes made, the original work is seldom rewritten.
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4. With a “new start” to data collection beginning in 2014 little mention is made of known dangers due to pre 2014
impacts.
4. There has been scant discussion on what type of future impacts could be expected as a result of groundwater
extraction that has taken place pre 2014. The 2017 predictive modelling report has its basis built upon data collected
since 2014.

CONCLUSION.
Yes, in the management of subterranean resources there has to be a certain amount of assumption, generalisation and
guesswork involved, but, it should never reach a level as an easy cop out for failing to follow sound and rigorous scientific
and technical principles and procedure.
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APPENDIX TWO.
Pages I and 3 from the two different pdf’s formatting of the 2011-2012 Gerangamete Groundwater reports.
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APPENDIX THREE.
This appendix is a compilation of some of the reference to concerns written up in Otway Water Books that relate to items
that appear to be lacking validation and evidential verification.

Validation and Evidential Verification.
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Title File Nos. below refer to the reports found on pages 13 - 22 in the text above.
Otway Water Books and page numbers are shown in this fashion – B31p12,
i.e. Otway Water Book 31 page 12.

1. Title File No. 33
Jacobs 28 August 2015: Barwon Downs Monitoring Program, review of Conceptual Model at
Numerical Model Boundaries. VW07575_CMR_R01 Final, Barwon Water.(Prep. by 3)(Tabled at CRG
meeting 03-12-2015.
• Modelling couldn’t determine impacts on the Gellibrand River nor could it be relied upon at this model
boundary.
• There was a definite variance between the model results and observable data. B43p29.
• This report with all of its “mistakes” and modelling limitations, had been on the Barwon Water website
for 12 months and had not been challenged or results queried by a single sole. B43p30-31.
• Also see B31p21,24.
2. Title File No. 39.
Jacobs 16 September 2016: Barwon Downs Hydrogeological Studies 2015-2016, Recharge
Assessment.
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• No mention what influence the Supplementary Flows are having B35p36
• Boundary Creek is sitting on a perched swamp under dispute. B35p35
• Not a significant impact in the Boundary Creek area, disputed B35p35

3. Title File No. 51.
Jacobs 16 June 2017: Barwon Downs Hydrogeological Studies 2016-2017, Numerical ModelCalibration and Historical Impacts. Draft for Barwon Water. (Prep. by 4)
• Copies did not include Appendices.
• Final copies of the same report did not have simple corrections.
• 58 Figure and Tables referenced wrongly. 43p18
• When queried only 49 could be corrected. The other nine were designated as “Error! Reference source
not found.”
• Modelling indicates 2/3 reduction in flows most likely due to groundwater extraction.
• This 2/3 likely hood becomes a myth that is perpetrated as a truth in Baldwin, Southern Rural Water
and the Minister for Water’s s78 notice reports. B43p18.
• Suggests that Boundary Creek had days of no flow pre groundwater extractions. This gives the
impression that lack of rainfall is the culprit – ignores buffering ability of the LTAs. B43p18.
• Impression given that the impact on the Gellibrand River Catchment is only “small.” B43p22-25. In
relative terms regarding the massive groundwater extraction volumes this may be true BUT even a
“small” reduction in the baseflows in the Gellibrand River can be significant to the river system.
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4. Title File No. 35.
Jacobs 14 September 2015: Barwon Downs Stage 1 Field Works, Potential Acid Sulphate Soils Field
Investigations report. Barwon Water. Final.
• Cirillo’s ASS within the drawdown area of Influence not even checked after local input identified the site.
• This site was then ignored after numerous community comments and show of concern that the site had been
missed/ignored. Well within the drawdown area of influence.
• Photographs that were supposedly taken months apart on two separate inspections of a site - identical. B40p10.
• A Deans Marsh AASS not regcognised. B40.
5.
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Title File No. 47.
Jacobs 17 March 2017: Boundary Creek aquatic ecology investigation. Final.

• Discrepancies of no flow in Boundary Creek. B39p47.
• Only one fish study recognised. Several other fish surveys missed or ignored. Even though Barwon Water had part
funded several. B39p6-8.
• e.g. Failed to take notice of local knowledge and involvement. B27.
• Platypus research poorly done. Local knowledge and scientific investigation confirms platypus were present at one
stage. B39p20-21
• Addendum promised in November 2017. As at November 2018 no addendum provided. B39p33,45. To my knowledge
this is still the case – June 2021.
• Dispute the statement that to conduct a fish survey of Boundary Creek too difficult and labour intensive. B27.
• Nonsense of and reference to a report recommending 2 periods of a fortnight with no flows down Boundary Creek.
B39p35.
• 2006 an FOI reply states pre 1988 groundwater extraction figures could not be located. B39p35.
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6. Title File No. 55.
Jacobs 18 December 2017: Barwon Downs Hydrogeological Studies 2016-2017, Groundwater Model
Predictive Scenarios Report. Draft. Barwon Water. (Prep. by 2)
• After 12 months (i.e. as at Nov.2018) still no final copy. B43p7. Still none available June 2021.
• 80% recovery of bores near the Borefield gives the wrong impression on two counts. Extremities continue to expand.
80% recovery near the borefield is one dimensional. B43p7.
• Colac Herald 80% report continues the myth . B43p10.
• Historical drawdown calculated from model at variance with observable data. 43p12.
• Alluvial aquifers not included in the modelling data input. B4312.
• Big Swamp excluded from the PASS sites chosen to monitor. 43p7.
• Modelling based on modelling. B43p17.
• Artificial Supplementary Flows not factored into the model. B43p28.
• Love Creek a losing stream most of the year. B43p30.
• List of 19 areas of problems with Jacobs work in B43.
7.
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Title File No.19.
Sinclair Knight Merz, 23 September 2010. Lower Tertiary Aquifer Groundwater Resource Appraisal.
Prepared for Southern Rural Water. Wannon Water and Department of Sustainability and
Environment.

• Southern Newlingrook Aquifers no decline & no climate change impact.
• Northern Newlingrook aquifer drop of 25cm possibly linked to Barwon Downs Borefield.
• East of the Saddle in the Gellibrand Groundwater Management Area drawdown is most likely due to the Barwon
Downs Borefield extractions.
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8. Title File No. 21.
Sinclair Knight Merz, 14 April 2009: Barwon Downs Flora Study 2008. Final 1. Barwon Water,
Victoria Australia.
• B11p75 brief summary of 2009 report, BUT the best coverage is in B9.
• Big Swamp left out of the study – reasons why, go to B20p77-90
1. Southern Rural Water officer state SRW has no expertise to review reports.
2. Too large and a specialised task, SRW.
• Big Swamp was visited but not included in the report. B20p81.
• Recommendation 4 cited in B9p50 states only “circumstantial evidence” of AASS in the region.
• Control sites are within the drawdown area of influence. B9p51.
• Use of Penny Royal Rain Gauging Station inappropriate – skewed results. B9p59.
• Stating there is a water table decline across the region and linking it to a 50 metre decline is nonsense B9p64.
9.

74

Title File No. 43.
Jacobs, 1 December 2016:Barwon Downs Technical Works, Integration Report. Final Draft Prepared
for Barwon Water.

• This 2016 report along with numerous other reports state there is no evidence of drawdown causing negative
impacts due to groundwater extraction at the Barwon Downs Borefield. B35p4,45.

10.
Title File No. 29.
Jacobs 7 July 2015 Barwon Downs Vegetation Monitoring Report 2014/15 .
• Site coordinates wrong in numerous cases. Some 10 km out. Judged as minor mistakes. B31.
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• Dismissal of earlier vegetation work. Not seen as of any relevance. Gross mistake made re when the supplementary
flows were commenced when justifying omission because of a licence condition. B31.
• New bench marking from 2013.
• Vegetation impacts to be judged from 2014.
• Groundwater Dependent Ecosystem sites to be evaluated on vegetation cover with the exclusion of vegetation
species. B31.
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11.
Title File No. 41.
Jacobs 2016 Barwon Downs Vegetation Survey 2016 Final V2, 19 December 2016. Unpublished report
for Barwon Water prepared by Jacobs Australia.
•
•
•
•

No evidence of negative native vegetation due to Borefield operation. B31.
Water flowing the wrong way (Follow up to query).
Different sites same description.
Confusion between direction of East and West.

12.
Title File No. 23.
SKM 2012:Ecology Australia & La Trobe University. Barwon Downs Monitoring Program- Monitoring
Review. SKM reference VW06692. Reports 12 and 13 are in essence the same reports. Report 12
above was a 9million dollar project cut down to the 2013 project of 5.4 million. (Prep. by 4
Institutions)
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13. Title

File No. 25.
Barwon Water, 26 November 2013: Barwon Downs Monitoring Program, Stage 1, Field Investigations
and Monitoring Program Scope. Prepared by Sinclair Knight Merz.

•
•
•
•
•
•
•
•
•

Book 26 dedicated to these reports.
In May 2013 FOI could not access reports.
Program planned, written up and ready to implement before CRG meets 17 October 2013.
2013 report made available last CRG meeting in December 2013.
Fresh start to data collection, from 2013. Historical data ignored and not including local information mistakes made.
Land Use Change attributed with residual impacts after, also B28p58.
Too costly to do, also B26p19.
States what community holds dear but no community consultation.p12
Known potential risks identified and 2004 licence conditions put in place to mitigate. B26p10 lists all of the 2004
omissions – things not looked at.
• Stream flow only slightly impacted p16, when the flows actually stopped.
• Potential Acid Sulfate Soils may dry out. p17. Big Swamp ignored.
• Vertical leakage still ignored p60.
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14.
SKM 18 December 2013: Barwon Downs Community Reference Group presentation – Aquatic
Ecology Monitoring and Assessment Program. Dr. Andrew Sharp.
• Fish survey too difficult and labour intensive to do. B27p13
• Possibly 11 native species YET only 4 ever been surveyed. B27p13,15-18
• Five surveys NOT just one by Tunbridge. B27p18.
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15.
SKM 19 May 2015: Barwon Downs Recharge and Climate Change - Presentation to May Meeting
of the Community Reference Group.
• SKM 2011 Report (SKM July 2011, Draft 2 Climate Change Modelling for the Barwon Downs Aquifers, Final Report)
states Climate Change impact of little consequence on the Barwon Downs Borefield. B35p17.

16.
Title File No. 53.
Jacobs 9 November 2017: 2016-2017 Technical Works Program, Yeodene Swamp Study. (Prep. by 5)
• 2006 peat fire NOT in the Big Swamp. B42
• Fire trenches not causing drainage of the Big Swamp. B42p7-9,13,17-20,36
• Supplementary Flows released in 2002 as per licence condition wrong. B42p22.
• Data gaps
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17.
Title File No. 31.
Jacobs 1 May 2015: Barwon Downs Monitoring Program, Review of Conceptual Model at Numerical
Model Boundaries. Draft 2. (Prep. by 3)
• B35.
18.
Title File No. 57. Jacobs 11 July 2018: Low Flow Recommendations for Boundary Creek. FINAL
Draft – 04. Barwon Water
• B51.
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Presentation of Summaries of Reports.
Many of the SKM/Jacobs reports were presented as summaries to the Barwon Downs Groundwater Community Reference
Group (2013-2018). The full reports when asked for quite often did not appear to reflect the “same story” that the
summaries did. This prompted the scrutiny and writing of many of the Otway Water Books.
Decisions Made on Trust.
Community Reference Group (CRG) decisions were often made on the faith and trust that the summaries were an accurate
representation of the full report. However, this was often a misplaced trust and too often works were undertaken and
resource management decisions made using these summaries presented to the CRG.
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