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APPENDIX 1

& BarwonWater

Minutes
Barwon Downs Groundwater Community Reference Group

Data Tussday 17 Fsbruary 2015
Time 400pm-620pm
Locaton COPACC
Presant Community Jan Gredg (Chair), Dowg Chant, Gavin Boen. Hans Fankhanal Malcolm
Gardiner, Robert Maxwsall. Robin Povey
Adgditional guest: Neilie Shallay
Jacobs SKM Or Andrew Sharpe. Stephen Parsons, Or Joshus Hale
Barwon Water Car Blcknedl, Justin Franklin, Jo Lee Casey Tomkins
Apologies Henry Bangers
\
1.0 Walcome
« Apologies. Henry Bongears
Cc1 Jan advised that ahe would e to invite Nellie Shaliey 10 join the CRG as a permanent obsarver
with full speaking rights.
Nellie quened why her inttial application to sit on the CRG had been daclined.
Carl advised Barwon Water did not think & was appropriate for anyone pursuing legal action
against the organisation 1o be on the reference group, however time has moved on and with the
matter not being pursued, it can now be considered as 'in the past’
« Confirmation of minutes
Cc2 Malcolm requested his statements be added to the November 2014 meeting minutes:

C3

His query of local landholders’ invitations to the meeting. He advised that three of the
Shalleys. Potter, Stewart and Alford landowners were not included in the invitation,

His disappointment that Daryl Seil did not tum up, as he could confirm what summer
flows along Beundary Creek were ke pre-supplementary fiows Anecdotal evidence
suggests that poods in the area were spring fad.

Regarding historical knowledge, he mentionad the Rural Water Commission camad out
extansive surveys in 1990s before supplementary flows wers released.

If Barwon Weter provided him historical data and repors (o look at. that he would fill in
gaps with material he has. Additionally, that he would not do much untit Barwon Water
cooparates with his requests

Stewart Anderson investigated and found it would be too costly to invastigate the cause
of Big Swamp turning into an ASS swamp.

That a climate change report which was to be Included at the next maeting was not
ncluded.

Jan advised that the minute taking process is not intended 1o be a verbatim report of meeting.
Carl suggested in future, any amendments to minutes of a previous meeting be added as

qu 1
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additional notes in the minutes of the current meeting.
ACTION: Going forward, amendments to minutes to be added as additional notes
Robert asked for his comments on past cattie deaths in Boundary Creek be added to minutes.

« Confirmation of agenda: confirmed
+ Additional items: no additional items

c4a

2.0 Presentation of stream flow objectives

C5 |Referto presentation by Dr Joshua Hale (Jacobs SKM).
Introduction/backaround
Jan asked for a clear definition of a FLOWS study.

Josh advised it involved looking at what the creek previously supported, what it currently
supports and what it might support in the future. Andrew added the study determines what fiow is
required in a river system to support particular values (1.e fish, water quality, and certain types of
vegetation)

alcolm questioned if there was a change in the study from investigating two reaches to thres
Cé6 aches, Josh advised that it was Jacobs' assessment that there has not been a change in
abitat since Lloyd's (2008) work on reach three, therefore no direct assessment for reach three
is required,

Jacobs will review available Iiterature to describe current environmental values associated with
Reach three and to document known changes i environmental values Jacobs will also
comment on the extent to which the current flow recommendations for reach three are likely to
support the values that would have likely been present before the Barwon Downs borefield
began operating. The review will also consider the extent to which other catchment impacts
such as land clearing and stock access, may affect the identified environmental values.

ACTION: Jacobs to review available literature for changes to environmental values in
reach three

Reach 1
Reach one has potential to be habitat to 12 different fish species. Of the 12 species, the study

C7 |found that if the right environment was provided to four of those species, they would likely act as
an umbrella species to provide the right habitat and flow conditions for the remaining species.

The objective of this reach is ta identify a flow regime that would support the ecological values
that were historically associated with the reach. The current flow regime (taking account of
existing flow releases) will be compared against the recommended flow regime fo determine the
extent 1o which groundwater harvesting for the Barwon Downs scheme has likely affected those
envircnmental values.

The study has made preliminary recommendations that to maintain refuge pools. 50cm of water
depth o certain water quality standards is likely to be sufficient to support the fish life. Work Is
underway to determine critical flows that can support these refuge pools duning summer.

Reach 2

This reach is broader and damper than reach one, and has a much less defined chanpel. The
vegetation in this reach is very diverse with no evidence of significant die back and doesn't
appear to have changed much since European settiement.

The objective for reach two is to maintain important habitat (1.e. keeping broad areas moist and
maintaining flow paths) which would allow fauna to respond. As an example. Andrew explained
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the rotting wood from trees in reach two created food for macro-invertebrates.

Jan asked if a drop in groundwater levels could be substituted by a rise in surface water levels.
Andrew advised that if the groundwater levels dropped but enough water was being delivered
upstream, the habitat would not care about water type

Mzlcolm observed that supplementary fiows kept that area pretty well during drought. Flows
went halfway through Big Swamp and disappeared, however after the drought broke, the area
800 m from McDonalds dam dried out. He went upstream to the crossing with a resident
(Victoria), the pair walked a kilometre upstream and stili found the creek dry.

Andrew asked how long the area was dry for and Maicolm replied he did not check it after that
visit. He did ask Southern Rural Water for an explanation and they said it was related to a lack of
rainfall, however the period in question was afier the drought,

Steve said a nearby bore, plus anecdotal evidence, suggests the water table in the area would
be very shallow. Jan wondered whether the supplementary flows were going straight to the
aquifer.

Doug commented there were once floods down Boundary Creek which would have flushed out
issues in reach two. Andrew advised that a flood wouldn't flush a lot out; rather it would fill the
wide area of the valley to a shallow depth. Any debris, such as logs, that was dislodged would be
reasonably slow moving. 3

Jan asked Neilie what happened in the top reaches during the 1996 fiood. Neliie recalled the
area was underwater and they coutd only get to the bottom of their hill.

Andrew advised that flood events were important for allowing fish and platypus to move into new
areas. They would otherwise struggie to move between the reaches in usual imes.

Reach 3

Aenal photos of the reach indicate it is a fairly straight section that does not appear to be like a
natural creek. Nellie advised it had never been channelised in her time (60 years). and that her
family has been there since 1912 and had never channelised the creek in their time.

Andrew suggested channelisation may have occurred before the Shalleys occupied the land.
Jan said other areas near her property had been channelised (particularly Gannons), and that
many of them are over 150 years old.

Josh said the habitat of the area is relatively simple. While putting flows down the reach would
provide a habitat for fish, it did not provide much habitat diversity (which fauna like).

Malcolm said the Tunbridge (1986) study indicated the reach was very healthy and supported
black fish (territorsal fish that require permanent flowing water). Malcolm believes that this
contradicts what Lloyd found in 2006, It was the only tributary of the Barwon in 1886, Tunbridge
recorded black fish.

Andrew believed other issues, such as land clearing and stock access (as seen in this araa of
the Barwon) was having just as much an impact on the area.

Malcolm asked Nellie if their farming practices had changed. She advised the section of creek
along their property is fenced off and they have plantations along it

Malcolm said Lloyd's study gave the wrong impression of what Boundary Creek was |ike pre-
pumping.

Andrew said it looked like a |ot of other parts of the West Barwon River — they are not affected by
groundwater pumping but look the same. He said the creek did not get markedly better until
looking at reaches one and two
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Gavin said there was no ecological value in the West Barwon River as it had been straightenad

Malcolm said Lioyd's study (which recommends two fortnightly periods of no fiow for those
reaches of the river) could not be used, as historically it was not typical of what the creek looks
like, Andrew countered this by stating that the two fortnightly periods of no flow would be enough
flow to maintain refuge pools if reach three had any ecological value worth preserving. It should
be noted that Malcolm disagreed with this. Andrew further added that it is likely that these pools
no longer exist due to channelisation effects (e g eroded banks). Malcolm requested that this
discussion be noted in the minutes.

Jan said looking at it, there was no doubt the creek had been channelised (similar to Matthews
and Gosling Creek), however when it happened was another matter. She believes it places a
greater need to look at the penod between 1988 and 2005 to see if any work had been done that
could provide answers

ACTION: Jacobs to review literature between 1986 and 2005 for previous reports on
channelisation

Gavin said there were a lot of other creeks in other parts that had been started from a plough line
that were now 20 feet deep

Jan said the situation was the reality of the location. She believed it was important to look at
what happens with pumping, recognising that pumping is always coincident with drought.

Doug suggested the plough ling was put through the swamp areas to use the fand for
agriculture, hence changing the environment. He pointed out water was being put in artificially to
maintain an environment.

Robin highlighted that the situation raises an interesting point about how far back you look and
how many parameters you examine to determine impacts based on rainfall, groundwater and
channelisation He said the group needed to draw a line as a baseline from this point and move
forward.

Malcolm said Tunbridge (1986) was still alive and could set the record straight on what the area
was like at that time. As the FLOWS method talks about looking at history, it needed to be
considered.

ACTION: Barwon Water to consider contacting Tunbridge to discuss his study

In concluding, Josh observed the values for reach one didn't spark & lot of discussion, that reach
two was quite different to reach one and had some different processes that needed to be
considered. Finally, more thinking is requirad for reach three, which would be considered

Malcolm asked if a project advisory group being set up. Josh advised the CRG Is the advisory
group, having had the objectives of each reach presented to them.

Presentation of westem flank review

Refer to presentation by Steve Parsons (Jacobs SKM).

Malcoim asked why there was a gap in the data (the grey area in the middie of the Graben)
divide (on the 2014 water lavels slide).

Steve advised the bore had interpreted the bedrock as being high, but believes it's a geological
misinterpretation. -

Doug noted the changes over the years 2014 - 2010. Steve said 2010 was the borefield's peak
use, and now being in recovery mede the divide is shifting towards where it was in 1987

Gavin asked if this would allow for predictions on how quickly the divide could move back to
where it had been. Steve said they could make rough predictions  The divide may move back,
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out this does not necessarily mean that the levels will return to the same elevation as 1987
Whether the divide has moved isn't the full story, focus also needs to be around drawdown

Malcolm asked why there was not much detall around 10 Mile Creek

Steve advised the study looked at the area generally (I.e the groundwater level mapping
included 10 Mile Creek), and that in addition to a bore being put in, it was one of the vegetation
sites being investigated.

Malcolm believed the area is important to look at, as the conceptual model would suggest that
impacts are more likely to occur in this area rather than around the Gellibrand/ Porcupine area,

Page | 106

Robert commented Porcupine Creek dries up every year. Steve advised Porcupine gets some
flow from the aquitard, however 10 Mile Creek is fed by the aquifer. He advised the cone of
influence plotted on drawdown mapping for 2012 did not get to 10 Mile Craek.

Robert believed the area was fed from the recharge area, which Steve confirmed. He believed
the impact on 10 Mile Creek had been negligible and asked if a nearby gauge was still being
monitored. Maicolm advised it was decommissioned in 2008,

Steve said the site was part of the vegetation study and the newly instalied bore would look at
changes in groundwater levels. There are two deep bores down the road but the shallow one
installed will complement those. v

Jan asked the slides be distributed for a Q&A session at a later date. She asked the group to put
any questions on the record and for Barwon Water to come back with answers. Jan observed
that, based on the slides, there did not appear to be any influence on the western flank, but
asked the group to come up with questions and be comfortable with the cutcome,

ACTION: Barwon Water to distribute slides from western flank review presentation
ACTION: CRG members to review slides and forward any questions to Barwon Water

Steve advised the study was never meant to be definitive, but instead look at whether more
bores/gauges are needed to address concerns about the area

Carl asked if the answer to the question was no. Steve advised that was their recommendation
{not to put in any additional bores/gauges). Cari said he would be bothered if detalled further
investigations were conducted for very little result.

Jan said any further investigations would need a good reason to be justified, but she believed an
explanation was all that was required.

Robin commented it would be interesting to get Jacobs SKM's interpretations and conclusions
rather than a summary of what was presented

Steve said there were other aspects that needed to be integrated, which was still 2 while off. The
group has heard segments of the overall study which needs to be pulled in

Justin asked If there were any high-level conclusions yet Steve advised a key conclusion was
the existence of a hydraulic barrier that meant there was minimal impact in the Gellibrand area.
The other major conclusion was that the numerical model needs updating.

Robin believed the group was at a crucial point where it could tick off any impacts to Gellibrand
and swing its focus to 10 Mile Creek,

Robert believed there should be some focus on recharging the area to protect summer flows.

Malcolm requested a copy of the draft report. Jan suggested offering Barwon Water the
opportunity to read the report, but advised the group would iike to know once the report is
finalised ~ at which stage it would be appropriate to allow the group access to the report

Doug suggested that once satisfied with the draft report, Barwon Water could perhaps releass it

Pags 6
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to a few CRG members for comment. This wouid mean any issues would already be addressed
before finalising the report.

Jan said while she did not like draft reports being circulated generally, any draft reports issued
would need an ‘in confidence' sticker applied to protect people,

Justin advised Barwon Water's efforts had been on getting presentations ready for the meeting. Page | 107
He advised it would be ready by the May meeting, but if it was ready prior that it could be

viewed. Carl advised it was for the purposes of providing feedback, not to grab paragraphs and

publish.

Hans said he would like to view the draft raport and comment on it in addition to the meeting's
presentations

Carl suggested people put forward any gquestions from the meeting's presentations, and that
some questions may be answered due to the more detailed nature of the draft report.

ACTION: Barwon Water to distribute the draft report in confidence when available
ACTION: CRG members to feed any questions/comments on the documents back to
Barwon Water

4.0 Communications update
« Action plan

A communications action plan for the first six months of 2015 was distributed to the committee.
Casey advised the penod would be relatively quiet for communications. One of the main items to
be communicated was the completion of works to install new monitoring equipment in June.

» Boundary Creek — opportunity for community input

Casey advised two advertisements had been placed in the Colac Herald (Friday 30 January and
Friday 13 February) calling for information on Boundary Creek. A number of community
members had delivered information to Barwon Water's Colac office. This information will be
passed on to Jacobs SKM to inform the FLOWS study.

C13

5.0 General
« Monitoring program update: this agenda item was skipped due to time constraints.

C 14 [Malcoim requested that Neil Stewart be provided copies of meeting minutes. He advised Neil
has had no contact whatsoever. Jan questioned whether meeting minutes should be going
outside of the committee, and instead suggested he be kept in the loop on information.

ACTION: Barwon Water to contact Nell Stewart regarding the monitoring program
Malcolm asked that Justin update the group on his meeting with Professor Bush on Big Swamp
ACTION: Justin to update group on meeting with Professor Bush
Doug requested committee members be given a folder to keep his their agendas/minutes in
ACTION: Barwon Water to provide folders for each committee member
« Agenda and date of next meeting: Tuesday 19 May 2015, 4.00 pm — 6.30 pm.

8.0 Close

Page B
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From: Malcolm Gardiner [ o oo oo s e
Sent: Wednesday, 20 May 2015 9:34 AM
To: Justin Franklin

Page | 108
Subject: Last night's meeting.

Hello Justin,

This email is a follow up to some of the things discussed last night to clarify

what was being asked for and in some cases the answer given.

Exfract taken fromn tlie emadl stnt

| know that things got a bit heated and out of hand last night regarding Nellie

Shalley being asked to cease being a member of the Group but | would like to

make it clear that at this stage there is no legal action taking place between the
group of people wanting to discuss their stock and domestic water supply along
Boundary Creek with Barwon Water. This process of trying to discuss the matter
with BW has been going on for nearly two years. Now that a meeting has been
set up for Friday | am sure that meaningful and fruitful discussion will take place.
k Consequently | think it should be considerad that Nellie be asked if she would
be willing to come back onto the Group. See what you think.

Regards, No sach ‘mo?‘[‘ai‘?on wWos aWW\
Maicolm. o Nelle, .
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APPENDIX 2

To: 'John Day' <johndayB@bigp: 8
Subject: Invitation to FLOWS worksop - 17 FEB 2015
Date: 6 February 2015 4:19:42 pm AEDT

Afternoon John,

Barwon Water would fike to invite you to a follow up workshep for the Boundary Creek
FLOWS study. The workshop's goal is to reach consensus on the ecological objectives for
the catchment. This will ensure all stakeholders, including the community, have a clear
understanding of what the objectives are trying to achieve (i.e. maintain, improve or
rehabilitate certain values).

The workshop will include discussion on:

- How the computer model for Boundary Creek was developed and what early
results are indicating,

- The draft issues paper describing the historical and current distribution and
condition of environmental values in Boundary Creek, and

- Theﬁwob;e&vesﬁoreachoﬂharaadneamdwhatﬂwmmededtomeet
those objectives.

The workshop will be held at COPACC on Tuesday 17 February at 4.00pm. For catering
purposes, please advise if you can attend by Friday 13 February.

if you have any questions, please give me a call

Jo

Joanna Lee

Senior Engineer, Water Resources Planning | Barwon Water
61-67 Ryrie Street (PO Box 659) Geelong VIC 3220
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me JOhﬂ Day k- Iu { : | 2

Sent: Friday, 2 January 2015 10 29 AN ..
To: Jo Lea

Subject: boundry craek

Dear Joanna, you called me on Christmas eve locking for photos of boundry creek and I
told you that it was running aver so slightly, Well, thatmdﬁhavasurprlsedyoutoasbhat
evening it stopped altogether and has since all dried up, On previous flow events I have
noticed the coincide with meetings about Boundry Creek. Prabably makes you feel good. 1
dmmmmamhmnm&ﬂmmny.wmmmmmboumm
and haven't been Informed or included. They have been here for their whole life, (70 years
or there about), and would be a weaith of knowledge. Although I see this whole exercise
uammnﬂym,wm!ﬂtlhmwmﬂduMQthcenvtmnmmlﬂnws
your talking about will only occur around meeting schedules. john day
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Subject: FW: Respon to John Day - draft for review
Date: 6 January 2015 3:85:22 pm AEDT

Dear Iohn,

Thank you for contacting Joanna Lee here at Barwon Water regarding the Boundary Creek
FLOWS assessment study. Your feedback Is appreciated.

As you correctly pointed out, flow in Boundary Creek at Colac-Forest Road ceased at the
end of December. Barwon Water has been releasing two megalitres per day Into the creek
at Bushby's Lane, as required by its borefield licence, since September last year. Despite
this additional water, after peaking at five megalitres per day on October 9 flows at the
Colac-Forest Rd gauge have been daclining and finally stopped completely on Detember
31. As you may have noticed, rainfall in the Boundary Creek catchment has been well
below average between October and December 2014, with December being particularly
dry. This low rainfall would have had a significant impact on water levals in Boundary
Craek,

The Barwon Downs Groundwater Community Reference Group was established in 2013 to
provide feedback on the revised groundwater monitoring program prior to licence renewal
In 2019. As you are aware, the group’s last meeting on November 17 inciuded a workshop
on stream flow and aquatic ecology in Boundary Creek, The purpose of undertaking an
environmental flows study is to determine the flow regime and volume of water nesded to
maintain aquatic values in Boundary Creek within parts of the creek that have remaining
ecological value (I.e. not ovarwheimed by land clearing, channel straightening,
unrestricted stock access or willow and biackberry Infestation). An invitation was extended
to landowners, including yourself, along parts of Boundary Creek where ecological value
was |dentifiad in previous field Inspections conducted by specialists. Your neighbours Alan
and Heather Shalley wera not contactad as their property does not intersect with these
sections of the creek that have ecological value,

In response to your suggestion to cast the net wider in the search for relevant information
on Boundary Creek, Barwon Water will be seeking information by advertising In the Colac
Herald and also through direct contact with all Iandholders along the craek, including your
| neigtioours, =, —a= =

Thanks agalin for your feedback, If you have any further queries please don't hasitate to
contact Jo Lee or myseif, :

Kind regards,

Justin Franklin
Acting Manager, Asset Planning | Barwon Water
61-67 Ryrie Street (PO Box £59) Geelong VIC 3220

A\TM" M i e smama e e
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APPENDIX 3

Low Flow Recommendations for Boundary Creek J ACOBs

Page | 112
. An important note about your report

The sole purpose of this report and the associated services performed by Jacobs is to identify the aquatic
values of the Boundary Creek and to determine the fiow requirements of these values, In accordance with the
scope of services set out in the contract between Jacobs and Barwon Water. Thal scope of services, as
described in this report, was developed with Barwon Water.

In prepanna this report, Jacobs has relied upon, and presumed accurate, any information (or confirmation of the
absence thereof) provided by Barwon Water and/or from other sources. Except as othenwise stated in the
report, Jacobs has not attempted to verify the accuracy or completeness of any such information If the
Information Is subsequently determined to be false, inaccurate or incomplete then it is possibie that our
observations and conclusions as expressed in this report may change

Jacobs derived the data in this report from information sourced from the Banwon Water, members of the public
and/or available in the public domain at the time or times outlined in this report. The passage of time,
manifestation of latent conditions or impacts of future events may require further examination of the project and
subsequent data analysis, and re-evaluation of the data, findings, observations and conclusions expressed in
this report Jacobs has prepared this report in accordance with the usual care and thoroughness of the
consulting profession, for the sole purpose described above and by referenos to applicable standards,
guidelines, procedures and practices at the date of issue of this report. For the reasons outlined above.
however, no other warranty or guarantee, whether expressed or implied, is made as to the data, observations
and findings expressed in this repor, to the extent permitted by law.

This report should be read In full and no excerpts are to be taken as representative of the findings. No
responsibility 1s accepted by Jacobs for use of any part of this report in any other context.

This report has been prepared on behalf of, and for the exclusive use of, Barwon Water, and is subject to, and
issued in accordance with, the provisions of the contract between Jacobs and Barwon Water. Jacobs accepts
no liability or responsibility whatsosver for, or in respect of, any use of, or reliance upon, this report by any third
party
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APPENDIX 4

The data presented here has been taken from Barwon Water financial year
reports to Southern Rural Water as condition of the 2004 licence, and from
www.data.water.vic.gov.au for the Stream Flow Gauging Station Number

233228.
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APPENDIX 5

pH Levels in Boundary Creek
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Data taken from www.data.water.vic.gov.au for the Stream Flow Gauging
Station Number 233228.

pH Levels in Boundary Creek & Loves Creek
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Data taken from www.data.water.vic.gov.au for the Stream Flow Gauging
Station Number 233228 on Boundary Creek and 235234 Station on Loves
Creek.
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APPENDIX 6

Groundwater Licence No, 893889
Barwon Region Water Authority Page | 115

8. PROTECTION OF DOMESTIC AND STOCK USE

Barwon Water must comply with the guidelines contained in the Fifth Schedule to ensure
access is maintained for Domestic & Stock use in the area of outcrop of the aquifer from

which groundwater is extracted under this Licence.
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Groundwater Licence No. 893889
Barwon Region Water Authortty

FIFTH SCHEDULE Page | 116

The owner of a domestic and stock bore within the recharge or outcrop areas of the
groundwater aquifer from which groundwater is extracted under licence by Barwon Water,
may request that the Authority determine whether the extraction by Barwon Water is
adversely affecting the performance of that bore.

If the Authority forms a reasonable opinion that Barwon Water's licensed operations are the
most likely cause of significant problems in respect to access to water from a well
constructed and well maintained domestic and stock bore, then Barwon Water must:
» restore the access to normal water availability by undertaking to deepen or replace
the bore, or
» provide alternative arrangements to restore access to water for stock and domestic
use.

In forming a reasonable opinion, the Authority may (where it can be established) have regard

to:

the current condition of the bore (visual inspection);

the historical maintenance of the bore (interview with current landowner);

historical water levels within the bore;

the location of the bore with respect to Barwon Water operations;

the age of the bore (from Groundwater Management System or Bore Construction

Licence records):

s the depth of bore (from Groundwater Management System or Bore Construction
Licence records and visual inspection):

o the geological formation that the bore intercepts and the hydrogeological connection
with the geological formation targeted by Barwon Water (from Bore Construction
Licence records):

* climatic conditions;
the decline in the regional water table.

Having reached its determination, the Authority shall document the reasons and basis of
determination and supply its findings to the bore owner and Barwon Water,

Either party may appeal the Authority’s determination and lodge a request for appeal with the
Authority within 21 days of receipt of determination, whereby the Authority’s determination
and supporting documents are referred to the arbitrator for review and final determination
within a further 60 days.

The appointment of an arbitrator will be made by the Authority having regard to appropriate
expertise and independence to all parties. The cost of the arbitrator and associated process
will be borne by the appellant.
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APPENDIX 7. Stream Flow Gauges above and below McDonalds Dam.
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Data sheets in Appendix 7 downloaded from www.data.water.vic.gov.au.

Appendix to Otway Water Book 51

Page | 117


http://www.data.water.vic.gov.au/

APPENDIX 8. Morphing.

Four versions of the “Barwon Downs Hydrogeological Studies 2016-2017,
Barwon Water, Numerical Model — Calibration and Historical Impacts,” are
shown on the next 8 pages.

Page | 118
The first two pages were taken from the original copy placed on the Barwon

water website “Have Your Say.”
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Barwon Downs Hydrogeological Studies 2016-17

Barwon Water

Numerical Model - Calibration and Historical Impacts

| DRAFT
16 June 2017
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Numerical Model - Calibration and Historical Impacts JACOBS

Executive Summary Page | 119

KEY FINDINGS

« The groundwatar modal has attained the highest ranking in canfidence isvel classification in accordance
with the Australian Groundwater Modelling Guidelines (Bamett et al, 2012) Itis considered to be fit-for-
purpose to assess future groundwater behaviour and impacts that may occur from groundwater extraction
at a regional scale.

« The revised groundwater model i well calibrated at both a regiona! scate and local scale, and is now &
more reliable representation of the hydrogeological setting and the rivers and cr=aks that interact with
groundwater.

« The model was usad to simulate historical impacts by separating groundwater extraction from natural
climate fluctuations.

- hirds of the reduction of base fiow into Boundary Creek. The dry ciimate experienced during the same
o= period accounts for the remaining third.
G a8
o o ‘a“’) «  This suggests that the lower sections of Boundary Creek Would fikely have no flow periods during summer
ok regardless of groundwater pumping; however pumping has increasad the frequancy and duration of no fiow
periods in lower reaches of Boundary Creek -(Q P77 5

*"l‘ he modal indicates that operation of the borefield over the past 30 years s most lkely responsible for two

'(\r"’"
no 9. Y0 No ather rivers or creeks have been impacted as significantly as Boundary Creek by the operation of the
\“‘ bore field. Oparation of the borefield has likely resulted In a minar raduction in base flow in a small section
© of the Gallibrand River, Dry climate conditions have caused a greater reduction in base flow than the
histancal borefiald operation,
-~
‘_\& + Shallow aquifers acrass most of the study area have riot been significantly influenced by operaton of the
\l!."b P bore fiekd which suggests that there is very Jittle impact to vegetation outside the Boundary Creek AV oA
x5 _catchment. L ech
C & okfectiea - g [l
&5 « Further technical studies are in progress to assess the future impact of a range of altemative borefield v |
: operating regimes on flows in Boundary Creek 1o maintain current ecological values in the lower part of the
catchment, and measures to address the issue of acid water refease fram Yeodene Swamp into Boundary 2
Cresk, The outcomes of these studies will support Barwon Water's licence application

BACKGROUND

=4 The Barwon Downs borefield = operated under licence from Southem Rural Water and provides a drought
"\() rasilient water source for greater Geslong, At the height of the worst drought on record (2008-10), the parefiald

provided up to 70 per cant of Geelong's drinking water This kcence is due for renewal in mid-2019.

Using groundwater has, in the past, generated community CONCEM about impact to the local environment. To
address these concemns, Barwan Water has carried out a program of technical studies and increased monitoring

V,J» \gcfmties
?A &N The outcomes of this program have been used to update the groundwater model This has improved the
L@" model's abiity to accurately predict impacts of pumping, allowing Barwon Water to better address community

(Ja "}mh concams.

This report presents the findings of the program 10 develop and calibrate 8 numernical groundwater model that
can be used as a key tool in assessing possible effscts of borefield operation.

Errnr! Unkiowm desumant property name
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The next two pages have been taken from an edition supplied on 31 July 2017.

Appendix to Otway Water Book 51

Page | 120



Numerical Model - Calibration and Historical Impacts JACOBS

Executive Summary Page | 121
KEY FINDINGS

* The groundwater model has attained the highest ranking in confidence level classification in accordance
with the Australian Groundwater Modelling Guidelines (Bamaett et al., 2012). It is considered to be fit-for-
purpose o assess future groundwater behaviour and impacts that may eccur from groundwater extraction
al a regional scale,

» The revised groundwater model is well calibrated at both a regional scale and local scale, and is now a
more reliable representation of the hydregeological setting and the rivers and creeks that interact with
groundwater,

* Themodel was used to simulate historical impacts by separating gmundwater extraction from natural
climate fluctuations.

The model indicates that operation of the borefield over the past 30 years is most likely responsible for two
thirds of the reduction of base flow into Boundary Creek. The dry climate experienced during the same
period accounts for the remaining third,

»  This suggests that the lower sections of Boundary Creek would likely have no flow pericds during summer
regardless of groundwater pumping; however pumping has increased the frequeney and duration of no flow
periods in lower reaches of Boundary Creek.

* No other rivers or creeks have been nmpoctod as s:gmfvcantly as Boundary Creek by the operation of the
bore field. Operation of the borefield has likely resulted in a minor reduction in base flow in a small section
of the Gellibrand River. Dry climate conditions have caused a greater reduction in base flow than the
historical borefield operation,

Shallow aqguifers across most of the study area have not been significantly influenced by operation of the
bore field which suggests that there is very little impact to vegetation outside the Boundary Creek
catchment.

Further tachnical studies are In progress to assess the future impact of a range of alternative borefield
operating regimes on flows in Boundary Creek to maintaln current ecological values in the lower part of the
catchment, and measures to address the Issue of acid water release from Yeodene Swamp into Boundary
Creek. The outcomes of these studies wilt support Barwon Water's licence application.

BACKGROUND

The Barwon Downs borefield is operated under licence from Southern Rural Water and provides a drought
resilient water source for greater Geelong. At the height of the worst drought on record (2006-10), the borefield
provided up to 70 per cent of Beelong‘s drinking water. This licence is due for renewal in mid-2019.

Using groundwater has, in the past, generated community concern about impact to the local environment. To
address (hese concerns, Barwon Water has carried out a program of technical studies and increased monitoring
activities.

The outcomes of this program have been used to update the groundwater model. This has improved the
model's ability to accurately predict impacts of pumping. allowing Banwon Water to better address community
CONGerns.

This report presents the findings of the program to develop and calibrate a numerical aroundwater medel that
can be used as a key lool in assessing possible effects of borefield operation.

Error! Unknown dogumeont property name
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The next two pages have been taken from a copy obtained on 15 October 2017.
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Numerical Model - Calibration and Historical Impacts JACOBS

Executive Summary * No mention Page | 123
KEY FINDINGS

« The groundwater model has attained the highest ranking In confdence ievel classification in accordance
with the Australian Groundwater Modelling Guidelines (Bamett et al., 2012). Itis considered to be fit-for-
purpose to assess future groundwater behaviour and impacts that may occur from groundwatar axtraction
at a regional scale.

e Tha revised groundwater model is well calibrated at both a regional scale and local scale, and is now a

more reliable representation of the hydrogeoclogical selling and the rivers and creeks that interact with
groundwater,

e The model was used to simulate historical impacts by separating groundwater extraction from natural
climate fiuctuations

« The aquifer is slow to recover from pericds of pumping.
« Operation of the bore field is most likely the primary cause of reduction in streamfiow in Boundary Cresk.

« No other rivers or creek have been impacted as significantly as Boundary Creek by the operation of the
bore fiald.

« Shallow aquifers across mast of the study area have not been significantly influsnced by operation of the
bore field.

« Further technical studies are undarnway this year to quantify a flow regime for Boundary Creek to maintain
current ecological values in the upper half of the catchment and improve current ecological values in the
lower part of the catchment. The cutcomes of these studies will support Barwon Water's licence application.

BACKGROUND

The Barwon Downs borefield is operated under licence fram Southarn Rural Water and provides a drought
resilient water source for greater Geelong. At the height of the worst drought on record (2008-10), the borefield
provided up to 70 per cent of Geelong's drinking water. This licence is due for ranawal in mid-2019

Using groundwater has. in the past, generated community concern about impact to the iocal environment. To
address these concems, Barwon Water has carried oul @ program of tachnical studies and increased monitonng
activities.

The outcormas of this program have been used to update the groundwater model, This has improved the
model’s ability to accurately predict Impacis of pumping. allowing Barwon Water to better address community
concerns.

This report prasents the findings of the program ta develop and calibrate a numerical groundwater model that
can be used as a key tool in assessing possible affects of borefield oparation

OBJECTIVES
The cbjectives of developing an updated groundwater model ware to:

« improve the sxisting groundwater madel ability to assess future impacts relsted to groundwater pumping
from the Barwon Downs borefield, and

e develop a tool to simulate impacts that would have happened naturally due to climate influences against
impacts caused by groundwater pumping over the past 30 years

This edition had no mention of the model results of the impact from the
borefield operation over the last 30 years.
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The following two pages have been taken from the copy sent to Southern rural
Water as part of Barwon Water’s renewal of the 2004 groundwater extraction

licence.
Page | 124
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Barwon Downs Hydrogeological Studies 2016-17

Barwon Water

Numerical model calibration and historical impacts

| Final

22 August 2018
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Numerical model calibration and historical impacts JACOBS

Executive Summary Page | 125

KEY FINDINGS

+ The groundwater model has attained the highest ranking in confidence leve! classification in accordance
with the Australian Groundwater Modelling Guidelines (Bamnett et al., 2012). It is considered to be fit-for-
purpose to assess future groundwater behaviour and impacts that may cccur from groundwater extraction
at a regional scale. '

« The revised groundwater model is well calibrated at both a regional scale and local scale, and is now a
more reliable representation of the hydrogsological setting and the rivers and creeks that interact with
groundwater

« The model was used to simuiate historical impacts by separating groundwater extraction from natural
climate fluctuations.

Operation of the bore field is the main cause of reduction in streamflow in Boundary Creek. The model
indicates that operation of the borefield over the past 30 years is responsible for two thirds of the reduction
of base flow into Boundary Creek. The dry climate experienced during the same period accounts for the
ramaining third.

This suggests that the lower sections of Boundary Creek would likely have no flow periods during summer
regardlass of groundwater pumping, however pumping has increased the frequency and duration of no flow
periods in lower reaches of Boundary Creek.

No other rivers or creeks have been impacted as significantly as Boundary Creek by the operation of the
bore field,

Operation of the borefield has resulted in a minor reduction in base flow in a small section of the Gellibrand
River. Dry climate conditions have caused a greater reduction in base flow than the historical borefield.

Shallow aquifers across most of the study area have not been significantly influenced by operation of the
bore field. The model did not indicate historic impact to vegetation outside the Boundary Creek catchment.

« Further technical studies are underway to quantify a flow regime for Boundary Cresk to maintain current
ecological values in the upper half of the catchment and improve current ecological vaiues in the lower part
of the catchment. The outcormnes of these studies will support Barwon Water's licence application,

BACKGROUND

The Barwon Downs borefield is operated under licence from Southern Rural Water and provides a drought
rasilient watar source for greater Geelong. At the height of the worst drought on record (2006-10), the borefield
provided up to 70 per cent of Geelong's dally drinking water. This licence is due for renewal in mid-2018.

Using groundwater has, in the past, generated community concern about impacts to the local environment,
particularly in the Beundary Creek catchment To address these concerns, Barwon Water has carried out a
program of technical studies and increased monitoring activities.

The outcomes of this program have been used to update the groundwater model. This has improved the
model's ability to accurately predict impacts of pumping, allowing Barwon Water to better address community
concerns.

This report presents the findings of the program to develop and calibrate a numerical groundwater model that
can be used as a key tool in assessing possible effects of borsfield operation.
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Each reference of the model results indicated by the states the finding
“indicates” and is “most likely.” It must also be kept in mind that this finding is
a modelled result.

In an email from Managing Director of Barwon Water this page was included. Page | 126

s K\‘rYtL’:J o b ll e \< Ay

Thank you for your email dated 11 February.

As you correctly point out Barwon Water has developed a proposed management plan based on outcomes the
community identified as important for the next licencing period.

This plan aims for us to work with our community and stakeholders over the next 15 year journey and will include
the three phases of remediation, adaptive yield assessment and long term sustainable operation.

Barwon Water is committed to remediation efforts in the Boundary Creek catchment regardiess of the outcome of
the licence application,

We have also commitied to not using the borefield again, other than if necessary for operational maintenance
purposes, until the current licence application is resoived.

Further to this, as part of the licence application we will propose to reduce the reliance on the borefield during the
first two phases of remediation and adaptive yield assessment, This will be assisted by shifting the borefield’s use
from the first to the last alternate source ie after the Anglesea borefield and the Melbourne Geelong Pipeline.

In response 1o your information requests:
1. Do you have a list of the impacts caused by extraction at the Barwon Downs Borefield?

In 2016, a major update of the Barwon Downs groundwater mode! was complete. The updated model can
separate groundwater extraction and natural climate fiuctuations to simulate historical Impact. The technical
reports (which can be found on the Have Your Say website) concluded:

a reduction in baseflow (groundwater contribution 1o streamflow) in the lower reach of Boundary Creek
increasing the frequency and duration of no flow periods.

No other rivers or creeks have been impacted as significantly as Boundary Creek by the operation of
the bore field,

Operation of the borefield has likely resulted in a minor reduction in base flow in a small section of the
Gellibrand River (in the order of 0.3ML/day or 0.8% of low flows). Dry climate conditions have caused a
greater reduction in base flow (In the order of 0.6ML/day or 1.6% of low flows) according to the groundwater
model.

‘ Barwon Water’s pumping from the Barwon Downs borefieid over the past 30 years is the main cause of

This statement is only a slight deviation from the original statement.
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However, the next step in the morphing process is significant.

/J\ Southern

\

MINISTERIAL NOTICE

Issued pursuant to Section 78 of the Water Act 1989

Issued to: Barwon Region Water Corporation (Barwon Water)
| Property Address (the
Property): BW asset Bore 1D Address
name
GWw4 64248 Dewng 8ridge Road, Gerangamete VIC
3243
GW2a 64246 Dewing Bridge Road, Gerangamete VIC
3243
GWE SS63071/01 Dewing Bridge Road, Gerangamete VIC
3243
GW5 64245 Dewing Bridge Road, Gerangamete VIC
3243
GWS $56301/02 Dewing Bridge Road, Gerangamete VIC
3243
Gw3 B64247 Dewing Bridge Road, Gerangamete VIC
3243
| Property Description: | Gerangamete Groundwater Field

Licence Number: | BEED32496

| Legal Reference: | Water Act 1989 (Vic) 5.78 |

\

A

/ < 11/9/2018

Trevor McDevitt (Delegate) Date Notice Issued
Manager Applications
Groundwater & Rivers
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7\ Southern
-/

1. Background and reasoning

1.1 The Minister for Water, the Hon Lisa Neville wrote to SRW on 7 August 2018 requiring
SRW, as a delegate, issue a notice {under Section 78 of the Water Act 1989 (Vic)) requiring
Barwon Water to:

a) continue no extraction, other than for maintenance and emergency response, and

b) prepare a plan for the remediation of Boundary Creek, Big Swamp and the
surrounding environment impacted by groundwater pumping at Barwon Downs,
and

c) describe the environmental outcomes for the waterways to be achieved by the
remediation plan,

1.2 1tis acknowledged that:

a) Barwon Water has operated the Barwon Downs Borefield under groundwater
extraction licence BEED32496. Barwon Water has undertaken a monitoring and
assessment program over the past six years, with input from a Community
Reference Group, to improve the understanding of the impacts of operation of the
borefield.

b) Barwon Water has been working to address confirmed impacts and has commenced
the development of a remediation plan for Boundary Creek and Big Swamp with
input from community, stakeholders and independent technical experts nominated
by the community and stakeholders.

1.3 A report commissioned by Barwon Water titled “Barwon Downs Hydrogeological Studies
2016-17: Numerical model calibration and historical impacts” (Jacobs June, 2017) found
* that: operation of the berefield 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
baorefield has increased the frequency and duration of no flow periods in lower reaches of
Boundary Creek.”

1.4 Afurther report commissioned by Barwon Water titled “2016-2017 Technical Works
Program Yeodene Swamp Study” (lacobs, November 2017) found that the current
groundwater licence condition requiring the refease of the 2 ML/d of supplementary flow
into Boundary Creek has not been effective at offsetting the impacts of operation of the
borefield on groundwater base fiows in Boundary Creek.

1.5 This led to the swamp drying, acid sulphate soils being generated and the release of acid
water downstream of the swamp and impacting the downstream environment.

1.6 On this basis, and considering the observations previously stated, | have formed a view and
| am satisfied that a process or activity which is being/or has been carried out at the

A modelled result that originally stated a finding “indicates” and is “most likely”

responsible for an action has morphed into a definitive statement, “is
respomsible.” .
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SOUTHERN RURAL WATER
WATER ACT 1989
Section 51 and 67
Rural Water GROUNDWATER LICENCE No. 893889 Page | 130
L e T s

(Licence to take and use groundwater from a bore and to operate works)

Gippsland and Southern Rural Water (the Authority) authorises:

Barwon Region Water Authority
PO Box 659
GEELONG VIC 3220

1o take and use water from the bare or bores specified in the First Schedule and to operate works for
that purpose and subject to the conditions in the Second Schedule.

The licence is valid until 30 June 2019.

| Trevor McDevitt
Authorising Officer
Date: 7/1172006

—000000000-—

PREAMBLE

Barwon Water's Greater Geelong water supply system conjunctively uses surface water from the
Barwon and Moorabool catchments together with groundwater from the Gerangamete Groundwater
Management Area, The most efficient use of the resources dictates that Barwon Water only extracts
groundwater during dry periods when surfacewater supplies are falling. This principle has been
incorporated into Barwon Water's REALM model to determine the periods when the Barwon Downs
wellfield should be operated.
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Groundwater Licence No. 893889
Barwon Region Water Authority

FIRST SCHEDULE
Type of use for which water is to be taken

2 Groundwater Management Area from which water
is to be taken

3. Maximum daily rate at which water may be taken

4 Maximum volume of water that may be taken in
any year (ending 30 June)

5. Maximum volume of water that may be taken in
any period of 10 years (ending 30 June)

6. Maximum volume of water that may be taken in
any period of 100 years (ending 30 Junc)

A The taking of water is to be in accordance with the
assumptions of the REALM modeling of Barwon
Water's supply system undertaken for the renewal
of this Licence. When Barwon Water applies for
renewal of this leience, it must submit a report
demonstrating how the Barwon Downs wellficld
has been operated in accordance with the intent of
the REALM model.

8. Quantitics of water that may be taken from cach
bore:

Urban Supply

Gerangamete

72 ML/d=sy

20,000 ML
80,000 ML
400,000 ML

4,000 MUyear

Maximum daily rate at which Maximum volume of water that

Bore Number watcr may be taken may be taken each day
64245 12.0 ML/day 12.0 ML
64246 12.0 ML/dsy 12.0 ML
64247 12.0 ML/day 12.0 ML
64248 12.0 ML/day 12.0 ML

$56301/01 12.0 MiL/day 120 ML
$56301/02 12.0 MLiday 12.0 ML

Additional bores may be added during the period of this licence,
subject to narmal bore construction licensing requirements
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Groumdwater Licence No. 893889

Barwon Region Water Authority

1.
11

12

1.3

1.4

2.1

SECOND SCHEDULE
REGIONAL WATER LEVEL MONITORING

Water Level Monitoring

Barwon Water must for each bore listed in the Third Schedule:

a. read the potentiometric level quarterly, provided the bore is in working order; and
b. record the potentiometric level on a database within 30 days of measurement.

Maintenance

Barwon Water must for each bore listed in the Third Schedule:

a. inspect the headworks at least ance each year for signs of bore failure;

b. examine the water levels recorded under sub-clause 1.1(a) to determine whether abnormal
readings indicate bore failure; and

c. keep a database of all inspections and examinations under sub-clauses 1.1(a) and 1.1(b).

Reporting

Barwon Water must provide to the Authority within 60 days of the end of each year a report

containing:

a.  all water Jevels recorded under sub-clause 1.1(a) for the year;

b. a plot of bore hydrographs containing all recorded water levels for each bore listed i the
Third Schedule;

¢. amap of residual drawdown for the year,

d. details of any bore failure determined from thoe inspection of headwork condition under
sub-clause 1.2(2) or asseasment of abnormal water level readings under sub-clause 1.2(b)
during the year; and

c. details of any issues arising from the monitoring results, including significant variations to
predicted trends, and associated recommendations, if any.

Monitoring Network

Barwon Water:

a. may provide to the Authority a proposal, formulated after consultation with the
Department of Sustainability and Environment and the Authority, to modify the list of
bores in the Third Schedule in order to maintain the effectivencess and efficiency of
regional water level monitoring; und

b, must provide to the Authority a proposal, formulated afler consultation with the
Department of Sustainability and Environment and the Authority, to medify the list of
bores in the Third Schedule in order to maintain the effectivencss and efficiency of
regional water level monitoring within 90 days of:

i. Barwon Water concluding that there arc significant gaps in the regional water
level monitoring; or

il. & material number of the bores listed in the Third Schedule are failing to
provide valid data; or

ili. the Authority requesting a proposal following its receipt of a report under
clavse 1.3.

GROUNDWATER SALINITY

Salinity Manitoring

Barwon Water must by 31 December 2004, and then at the end of each year for the next

5 years, and then at the end of every fifth year:

a. obtain a water sample from Bore YEO 23 (Bore [D 1091 14), Bore W7 (Bore ID 107720),
and Bore YYG221 (Bore 1D 102868);

b. determine the salinity of the sample; and

¢. record the result of the salinity determimation on a database within 30 days of undertaking
the determination.
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Groundwater Licence No. 893889
Barwon Region Water Authority

22  Reporting - , Page | 133
Barwon Water must provide to the Authority within 90 days of undertaking the sampling
under sub-clause 2.1(a) a report containing:

a, the salinity for cach bore;

b, & comparison of the salinity under sub-clause 2.1{a), with any previous salinity data from
the same bore;

¢. an assessment of the risk of groundwater salinity increase due to pumping under this
Licence, based on the information obtained in sub-clause 2.2(b);

d. an assessment of the suitability of each bore specified in sub-clause 2.1(a) sbove for the
purpose of ongoing salinity monitoring; and

¢. details of any issues rising from the monitoring results, including significant variations to
predicted trends, and associated recommendations, if any.

3. WATER LEVEL DECLINE

31 Geneml
A. Barwon Water must by 31 December 2004 install a new monitoring bore at a site in the
vicinity of bore YEO 40 (Bore ID 109131). This new bore is to be used for any purposes
nscribed in this Licence to bore YEO 40 (Bore 1D 109131)

B. Barwon Water must not cause gronndwater levels in the bores listed below to decline
hwwmmmulMuwdhmewchumthcim
Datum (AHD):

a. G 13 (Bore ID 64229) - 85.2m AHD;

b. G20 (Bore ID 64236) - 98.7m AHD;

c. M 28 (Bore ID 83844) - 124.1m AHD; and

d. YEO 40 (Bore ID 109131) - 142.6m AHD.

32 Monitoring
Barwon Water must:

a.  determine the potentiometric level from the bores listed in sub-clause 3.1;
i. monthly from the commencement of pumping until 18 months after the conclusion of
pumping; and
il thereafier quarterly; and
b. record the potentiometric levels obtained under sub-clause 3.2(a) on a database within
30 days of measurement.

33  Notification
1f the potentiometric level of any bore in sub-clause 3.1 declines below the respective level
specified in sub-clause 3.1, Barwon Water must:
a  notify the Authority within 7 days of taking the measurement;
b, limit total groundwater extraction to a daily rate of up to 34.4 ML/d, determined by

Barwon Water afler considering the state of Geelong's water supply and water restrictions

¢. initiate the following monitoring program:

i. immediately undertake subsidence level measurements as specified under sub-clause
5.2, and thereafier at 6 monthly intervals from the time of notification in sub-clavse
3.3(a);

i, increasc the frequency of the monitoring as specified under sub-clause 1.1 to monthly;
and

iil. within & period of 30 days of commoncing tho monitoring specified in sub-clause
3.3(c)(ii) and thoreaftor at monthly intervals provide to the Authority a report mapping
depth to potentiometric surface and potentiometric surface relative to AHD;
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Groundwater Licence No. 893889
Barwon Region Water Authority

34

35

4.l

42

43

d. provide to the Authority within 90 days of any notification provided in sub-clause 3 3(a) a
repaort that includes:

. & review of predicted groundwater level decline and

nmcmofthemmppiysitwionfuﬁulong;and

s plan, formulated after consultation with the Department of Sustainability &

Environment, to manage further pumping under this Licence and water supply to

Geelong whilst the potentiometric level remains below the respective level specified

in sub-clause 3.1; and

e, except as provided for in sub-clause 3.3(f), only vary the actions required under sub-
clauses 3.3(b) and 3.3(c) to the extent necessury to implement the plan specified in sub-
clause 3.3(d)iii); and

f. only cease the actions required under sub-clauses 3.3(b) and 3.3(c) when the
potentiometric level of all bores in sub-clause 3.1 are above the respective level specified
in sub-clause 3.1.

B v

Maintenance

Barwon Water must:

a. maintain the bores referred to in sub-clause 3.1 in working order and replace or refurbish
any bore as nccessary,

b. undertake an assessment of the remaining bore life of the bores referred to in sub-clause
3.1, at intorvals not exceeding five years; and

¢. keep a database of all maintenance undertaken.

Reporting
Barwon Water must provide to the Authority:
2. within 60 days of the end of each year a report containing:
i. the potentiometric levels determined under sub-clause 3.2(a) for the yesr;
1. a summary of all work donc under sub-clause 3.4(a);
iii. details of any issues arising from the monitoring results, including significant
variations to predicted trends, and associated recommendations, if any;
b. wnhmwaysofwhgmhmmummhunS%)lmofm
assessment including a bore maintenance and replacement plan,

METERING

Genoral
Barwon Water must meter the extraction of groundwater from all bores listed in the First
Schedule.

Metering

Barwon Water must:

a. read the meters reforred (o in sub-clause 4.1 each week; and

b. record the meter readings and the weekly metered extraction on a data base within 7 days
of measurement,

Notification

Barwon Water must:

& notify the Authority within 7 days if any metered extraction has exceeded the extraction
rates and volumes specified in the First Schedule; and

b. immediately reduce extraction to within the extraction rates and volumes specified in the
First Schedule.
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Maintenance

Barwon Water must, with respect to the meters referred to in sub-clanse 4.1:

o, inspect their condition whenever they are read;

b. maintain them in good condition;

¢, recalibrate them periodically and whenever there is reason to belicve that a reading may
be inaccurate;

d. replace them if damaged; and

c. keep a database of all work done under sub-clauses 4.4(b), 4.4(c) and 4.4(d).

Reporting

Barwon Water must provide 1o the Authority within 60 days of the end of each year a report

containing:

a.  weekly groundwater extractions for the year pursuant 1o sub-clause 4.2, in both graphicel
and tabular formats;

b. asummary of all work donc under sub-clauses 4.4(b), 4.4(c) und 4.4(d); and

¢, details of any issves arising from the monitoring results, including significant variations to
predicted trends, and associated recommendations, if any.

SUBSIDENCE

General

Barwon Water must not extract groundwater to the extent that it causes subsidence to exceed
200mm, as measured at any measuring station in the subsidence monitoring network specified
in the Fourth Schedule.

Monitoring

Barwon Water must:

2. underinke snnunl subsidence level measurements in & manner consistent with its current
methodology, unless more frequent levelling is required under 3.3(c)(i); and

b. record the subsidence level measurements on a database within 30 days of measurement.

Notification

If the subsidence limit in sub-clause 5.1 is exceeded, Barwon Water must:

8. notify the Authority within 7 days of taking the measurement;

b, limit totsl groundwater extraction to a daily rate of up to 34.4 ML/d, determined by
Barwon Water after considering the state of Geelong's water supply and water

restrictions;
¢, initiate the following monitoring program;

i, immediately undertake subsidence level measurements as specified under sub-clause
5.2, and thereafter at 6 monthly intervals from the time of notification in sub-clause
5.3(a); and

il. undertake within 30 days from the time of notification in sub-clause 5.3(a) a field
assessment of potential impacts of subsidence, that will include but not be limited to
the effects of subsidence on drainage, buiidings, and infrastructure (roads, bridges,
pipelines, dams);

d. provide to the Authority within 90 days of any notification provided in sub-clause 5.3(a) a
report that includes:

i. arcport of the assessment undertaken under sub-clause 5.3(c)(ii);

il. an assessment of the water supply situation for Geelong; and

iit. & plan, formulated after consultation with the Department of Sustanability &
Environment, 1o manage further pumping under this Liconce and water supply to
Geelong; and
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6.1

6.2

e. except as provided for in sub-clause 5.3(f), only vary the actions required under sub-
clauses 5. 3(b)m53(c)wﬁwmmmmmhmmﬂnp|mspntfwdhm
clause 5.3(d)iii); and

f. only cease the actions required under sub-clauses 5.3(b) and 5.3(c) when the subsidence
limit in sub-clause 5.1 is no longer excecded.

Maintenance

Barwon Water must:

8. maintain the subsidence monitoring network specified in the Fourth Schedule in working
order;

b. keep a database of all maintenance undertaken on the subsidence network; and

¢. notify the Authority within 7 days if the subsidence monitoring network is found to be
defective,

Reporting
Barwon Water must provide to the Authority:
4, within 60 days of the end of each year a report containing:
L. the measured subsidence under sub-ciause 5.2 for the year;
il deh:kofmmMmmemdusub—chuqudmngmeywmd
iii. details of any issues arising from the monitoring results, including significant
variations 10 predicted trends, and associated recommendations, if any; and
b. when it applics for the renewal of this Licence, a report by an appropriately-qualified
gaolechniul consultent that reviews the subsidence monitoring program and includes;
a comparison of actual and predicted subsidence;
ii. an assessment of the accuracy and reliability of the subsidence measurements
undertaken; and
iii. recommendations regarding amendments to the program to improve the adequacy,
reliability or accuracy of monitoring.

FLOW IN BOUNDARY CREEK

General

A. Barwon Water must by 31 December 2004 install a new monitoring bore at a site in the
vicinity of bore YEO (Bore 1D 109131). This new bore is to be used for any purposes
ascribed in this licence to bore YEO 40 (Bore ID 109131).

B. Barwon Water must provide a flow of 2 ML/d 1o the headwaters of Boundary Creck from

any time that groundwater extraction commences under this Licence until:

a. the groundwater level in bore YEO 40 (Bore ID 109131) recovers above a level of 158.5m
AHD following the cessation of pumping; or

b. atany time between | June and 30 November the natural flow at the Yeodene stream
gauge exceeds | ML/d.

B. Prior to extraction of groundwater under this Licence, Barwon Water must obtain relevant

approvals regarding the discharge of water to Boundary Creck from the Environment
Protection Authority.

Monitoring

Barwon Water must:

a, install a meter at the point of discharge to Boundary Creek referred 1o in sub-clause 6.1;
b. read the metor each week; and

¢. record the weekly flow on a database within 7 dsys of measurement.
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Maintenance

Barwon Water must, with respect to the meter referred to in sub-clause 6.2:

a, inspect its condition whenever it is read;

b.  maintain it in good condition;

c. recalibrate it whenever there is reason to believe that a reading may be inaccurste;
d. replace it if damaged; and

e keep a database of all work done under sub-clauses 6,3(b), 6.3(c) and 6.3(d).

Reporting

Barwon Water must provide to the Authority within 60 days of the end of each year a report

containing;

a. weekly meter readings pursuant o sub-cluuse 6.2 (b), in both graphical and tabular
formats;

b. daily stream gauging data from the Yeodenc gauge (233228), also graphed at weekly

intervals;

a summary of water discharged to Boundary Creek under sub-clause 6.1;

a summary of ail work done under sub-clauses 6.3(b), 6.3(c) and 6.3(d); and

details of any issues arising from the monitoring results, including significant variations to

predicted trends, and associated recommendations, if any.

pPap

PROTECTION OF RIPARIAN VEGETATION )

General
A. Barwon Water must undertake a floral survey at the following sites within S years of the
commencement of this Licence and thereafter at five-yearly intervals:
a. Flora Site 25 on Boundary Creek (Grid Ref 341441, Mapsheet Gerangamete 7621-3-2),
b. Site upstream of Site 25 (Grid Ref 330456, Mapsheet Gerangamete 7621-3-2);
¢, Control sites away from Boundary Creek:

c.1 (Grid Ref26742| anheol Barongarook 7621-3-3);

¢.2 (Grid Ref 304377, Mapsheet Gerangemete 7621-3-2);

¢.3 (Grid Ref 299360, Mapsheet Gerangemete 7621-3-2);

¢4 Survey Site No.22 (Grid Ref 303409, Mepsheet Gerangemete 7621-3-2); and
d. Flood plain East Barwon River, EVC - Riparian Swamp Woodland:

d.1(Grid Ref 392367, Mapsheet Gerangemete 7621-3-2);

d.2 (Grid Ref 390381, Mapsheet Gerangemete 7621-3-2),

B. Prior to engaging a consultant to undertake a fioral survey, Barwon Water must:

8, consult with the Department of Sustainability & Environment regarding suitable
consultants; and

b. then obtain the approval of the Authority for the consultant it proposes to use,

Reporting

Barwon Water must provide to the Authority:

a, within |80 days of completing a floral survey under sub-clause 7.1, & report containing:
i. the results of the floral surveys; and
ii. areview of groundwater levels as determined from the bores listed in the Third

Schedule that are adjacent o the flora sites; and

b. when it applies for the renewal of this Licence, a report assessing the degree of
dependence of riparian vegetation at the sites specified in sub-clause 7.1 on the regional
groundwater system, and that includes recommendations for any further work necessary to
ensure their protection.
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101

102

PROTECTION OF DOMESTIC AND STOCK USE

Barwon Water must comply with the guidelines contained in the Fifth Schedule to ensure
access is maintained for Domestic & Stock use in the area of outerop of the aquifer from
which groundwater is extracted under this Licence.

PROTECTION OF FLOW IN BARWON RIVER AND TRIBUTARIES

General

Barwon Water must:

a. by 31 December 2004, install a monitoring bore at a site in the vicinity of Boundary Road,
Gerangameto, to the cast of the West Barwon River;

b by 31 December 2004 propose 10 the Authority an in-situ gauging program at the
following sites: at the existing monitoring station (233253), at approximately 1 km
downstream from the existing station, and at o site immediately upstream of the King
Creek junction,

€. prior 1o installing the monitoring required under sub-clauses 9.1(s) and 9.1(b), seek the
Authority's approval of the proposed locations.

Monitoring Bore
Barwon Water must undertake water leve) monitoring, maintenance, and reporting for the bore
referred to in sub-clause 9.1(a), in accordance with the requiremoents of clause 1,

Stream Flow Monitaring

Prior 1o undertaking the in-situ gauging program referred to in sub-clause 9.1(b) Barwon
Water must propose to, and gain approval of the Authority, arangement s for the program,
incinding frequency and location of stream flow measarement, and reporting,

Asscssment

Barwon Water must provide to the

[ wwmm.mmmnm«mmwmn
discharge to the West Barwon River based on the relative Jevels of river water and

; and

b. when it applies for the renewal of this Licence, & report containing an assessment of the
loas of flow in the East Barwon River between the stresm gauge referred to in sub-claise
9.1 and the aqueduct crossing on the East Barwon River east of Yaugher due to pumping
under this Licence.

COMMUNITY ENGAGEMENT

Information

Barwon Water must:

& within 7 days of submitting to the Authonity s report required under sub-clauses 1.3,
3.5(a), 4.5, 5.5(a) or 6.4 make it available 1o the public;

b. make available to members of the public on request any information held in a database
referred to in this Licence; and

¢. provide to the Authority, within 14 days of the Authority*s request, any information held
in a database referred (0 in this Licence.

Engagement
Barwon Water will continue to engage with the local community and stakeholders regarding
their operation of the Licence,
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9.2

93

94

10.
10.1

10.2

PROTECTION OF DOMESTIC AND STOCK USE

Barwon Water must comply with the guidelines contained in the Fifth Schedule to ensure
access is maintained for Domestic & Stock use in the area of outcrop of the aquifer from
which groundwater is extracted under this Licence,

PROTECTION OF FLOW IN BARWON RIVER AND TRIBUTARIES

General

Barwon Water must:

a. by 31 December 2004, install # monitoring bore at a site in the vicinity of Boundary Road,
Gerangamete, to the cast of the West Barwon River;

b. by 31 Decomber 2004 propose to the Authority an in-situ gauging program at the
following sites: at the existing monitoring station (233253), at approximately 1 kin
downstream from the existing station, and at a site immediately upstream of the King
Creek junction.

¢, prior to instaliing the monitoring required under sub-clauses 9.1(a) and 9.1(b), seck the
Authority's approval of the propased locations,

Monitoring Bore
Barwon Water must undertako water level monitoring, maintenance, and reporting for the bore
referred to in sub-clause 9.1(a), in accordance with the requirements of clause 1.

Stream Flow Monitoring

Prior to undertaking the in-situ gauging program referred to in sub-clause 9.1(b) Barwon
Water must propose to, and gain approval of the Authority, arrangement s for the program,
including frequency and location of stream flow measurement, and reporting.

Assessment

Barwon Water must provide to the Authority:

a. by 30 June 2006, & report containing an assessment of the poteatial for groundwater to
discharge to the West Barwon River based on the relative levels of river water and
groundwater; and

b. when it applies for the renewal of this Licence, & report containing an assessment of the
loss of flow in the East Barwon River between the stream gauge referred to in sub-clause
9.1 and the agueduct crossing on the East Barwon River esst of Yaugher due to pumping
under this Licence.

COMMUNITY ENGAGEMENT

Information

Barwon Water must:

a. within 7 days of submitting to the Authority a report required under sub-clauses 1.3,
3.5(a), 4.5, 5.5(a) or 6.4 make it available to the public;

b. make available to members of the public on request any information held in a database
referred to in this Licence; and

¢, provide to the Authority, within 14 days of the Authority's request, any information held
in a database referred to in this Licence,

Engagement
Barwon Water will continue to engage with the local community and stakeholders regarding
their operation of the Licence.

Appendix to Otway Water Book 51

Page | 139



Groundwater Licence No. 893889
Barwon Region Water Authority

1L

1L}

112

113

114

FLS

OTHER

Definitions

In this Liconce:

“Authority™ means the Gippsland & Southemn Rural Water Authority
“Barwon Water™ means the Barwon Regional Water Authority

“domestic and stock use™ has the seme meaning as in Section 3 of the Water Act 1989
"year" means the 12 months next following 1 July.

Good Practice
A. Barwon Water must implement the requirements of this Licence in accordance with
contemporary industry standards, protocols and regulatory requirements.

B, Where this Licence requires Barwon Water to undertake an action on an snnual, quarterly,
weekly or other periodic basss, it must program and undertake the action 5o that as far as
reasonably possible a regular and evenly-spaced pattorn is achieved,

Pollution

Bumewmwpolhnnymmmupﬂhgeofﬁnlwlanm
any other matter used in connection with works and appliances.

Charges

Barwon Water must pay the following charges under this Licence when requested by the

Authority:

a, the standard fee, if any, set by the Authority for a licence under 5,51 of the Water Act to
take and use groundwater;

b. the standard fee, if any, set by the Authority for a licence under S.67 of the Water Act to
operate works 10 take and use groundwater; and

¢. the reasonable costs incurred by the Authority in reviewing, assessing and responding to
reports prepared and data provided by Barwon Water under this Licence.

Notice of
If required by the Authority, Barwon Water must give three days notice of its intention to take
groundwater under this Licence.
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1.1

11.2

11.3

114

1.5

OTHER

Definitions

In this Licence:

“Authority” means the Gippsland & Southem Rural Water Authority

“Barwon Water” means the Barwon Regional Water Authority

“domestic and stock use™ has the same meaning as in Section 3 of the Water Act 1989
"year" means the 12 months next following 1 July,

Good Practice
A. Barwon Water must implement the requirements of this Licence in accordance with
contemporary industry standards, protocols and regulatory requirements.

B. Where this Licence requires Barwon Water to undertake an action on an annual, quarterly,
weekly or other periodic basis, it must program and undertake the action so that s far as
reasonably possible a regular and evenly-spaced pattem is achieved.

Pollution

Barwon Water must nolpo!lulemymmdmﬂmﬂnhespﬁhgeofﬁelorlnhimnm
any other matter used in connection with works and appliances,

Charges

Barwon Water must pay the following charges under this Licence when requested by the

Authority:

a. the standard fee, if any, set by the Authority for a licence under S.51 of the Water Act to
take and use groundwater;

b. thenandudfoe,ifmy.selbylheAmhomyfonlicmceundaSﬁomnWlercno
operate works to take and use groundwater; and

c. the reasonabie costs incurred by the Authority in reviewing, assessing and responding to
reports prepared and data provided by Barwon Water under this Licence.

Notice of Pumping

If required by the Authority, Barwon Water must give three days notice of its inteation to take
groundwater under this Licence,
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FOURTH SCHEDULE Page | 146

The subsidence monitoring network shall consist of four deep seated bench marks control ciusters
(high stability marks), and eleven monitoring stations given in Table 1. It shall be levelled using GPS
(sccuracy of approximately 10 mm),

Table 1
Station ID Easting Northiag
| Control Ciusters -
Yoo 20790040 730262 $145488
| Forrest 39780106 734047 5731943
Dewiny 20880024 742309 5736919
B 20590052 752872 5741632
| Monitoring Stations
32390045 740327 5738869
32390046 74219 5743862
26470027 734015 573795
26470032 7370 - 574100
26470033 738685 5740722 :
36470036 735959 $743011
39870025 743547 5751969
39870026 73383 5745378
38090024 749124 5753920
38090025 745547 5751969
38090026 746148 5746544

{3
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The owner of a domestic and stock bore within the recharge or outcrop areas of the
groundwater aquifer from which groundwater is extracted under licence by Barwon Water,
may request that the Authority determine whether the extzaction by Barwon Water is
adversely affecting the performance of that bore.

If the Authority forms a reasonable opinion that Barwon Water's licensed operations are the
most likely cause of significant problems in respect 10 access 1o water from a well
constructed and well maintained domestic and stock bore, then Barwon Water must:
* restore the access to normal water availability by undertaking to deepen or replace
the bore, or
* provide alternative arrangements to restore access to water for stock and domestic
use.

In forming a reasonable opinion, the Authority may (where it can be established) have regard

t0;

the current condition of the bore (visual inspection);

the historical maintenance of the bore {interview with current landowner);

historical water levels within the bore; -

the location of the bore with res pect to Barwon Water operations;

the age of the bore (from Groundwater Management System or Bore Construction

Licence records);

» the depth of bare (from Groundwater Management System or Bore Construction
Licence records and visual inspection);

» the geological formation that the bore intercepts and the hydrogeological connection
with the geological formation targeted by Barwon Water (from Bore Construction
Licence records);
climatic conditions;
the decline in the regional water table,

Having reached its determination, the Authority shall document the reasons and basis of
determination and supply its findings to the bore owner and Barwon Water,

Either party may appeal the Authority’s determination and lodge a request for appeal with the
Authority within 21 days of receipt of determination, wherehy the Authority's determination
and supporting documents are referred to the arbitrator for review and final determination
within a further 60 days.

The appointment of an arbitrator will be made by the Authority having regard to appropriate
expertise and independence to all parties. The cost of the arbitrator and associated process
will be borne by the appellant,

JEL
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Sror . otwaywater @yahoo.com.au
Subject Hmymyuarand
Oute: 3January 2014 23:54
fo: justin frankin barwonwater vic.gov.au

HI Justin,

Hope your new year has started well.

| have a query for you that | would ke you to respond to.

At one of the early meetings of the Groundwater Referance Group | was critical that the 2012 SKM, Ecology Australia and La
Trobe University appeared to fack any local representation, contribution or invoivement, as | thought there was & great deal
that lecals could have provided making the suggested new monitoring programme so much bettar. You stated that there had
bean local community participation. My query is could you provide me with the names of the local community people that
were involved in this process.

| notice that the 2013 SKM repont also states that there had been local communtty involvement at this very initial stage. It
would be appraciated if you would provide details on what and who this involved.

Regards;

Malcolm

Malcolm Gardiner
Email piwavwaler® vahoo com gu

Www otwaWaLer Com 55
Phone +51 3 52358325

Similar requests were often made at the CRG meetings.
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Some of the Issues and Action List items.

BDGCRG Issues and Actions list

Veewion Last Updited 0042014

iroesd o okt shakow booes woe neoded b adkdhon o Tie
A1 heep. This i evfnd t0 B rocpieet 0m mested boees aed e

simiary decurmml o assled bores,

' 10 consbdet aned provics foadback o1 44 locarian whes of
the I1eslad bores m cutnd Ih Do scepn af watks A the

mm-mnmmmmmm
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mmmmhmnumhwm
fiald ssection (anwirmed losy desboyed) * Tt yto provide
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Malcolm’s request for list of names
of local people involved in the
preparation of the 201213
Monitoring Program given medium

priority.

FLOWS Method request

rated as Medium priority.
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Attempts to involve local community participation seemed to be a low priority.
Going through the motions appears to be the order of the day.
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APPENDIX 11
An effort to gain a copy of the Climate Change document and shallow bores referred to in the 2013
New Monitoring Program.®
Page | 151
M/
(

/, Minutes

Barwon Downs Groundwater Comm |

unity R
Dat efe
5 e Thursday 20 February 2014 fénce Group
Ime 400 pm-g 30 pm

Location; COPACC

Clinae .
—————~ Malcolm asked if the group could get a copy of the climate change modeliing in
relation to Barwon Downs aquifers (page 16 of the SKM repart). Doug asked this be

(LM%K added as a new request to the action list and circulated to all members.

Malralm asbad fae mo ladlacsi . _x0 _

This request was not followed up.
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From  Malootm Gardiner . vl
Subject. Re: Some areas of coONcam
Date: 4 Apnil 2014 8:58
fo jangreig@iprimus. com au

Dear Jan,
I have some concerns with changes made to the minutes of meeting 2 Page | 152

tabled 14 November 2013 and the minutes tabled 27 November 2013.

IN the first instance, | put forward changes at the 3rd meeting that were
accepted by the Group as an accurate account of what was said at the
second meeting. The minutes tabled at the next meeting did not reflect
these changes. As a consequence | typed out the changes and submitted
them. In the revised/amended minutes handed out on the 25 March 2014
the changes were still not made.

The typed changes were...
"PAGE 1, second paragraph, Re: confirmation of previous meeting minutes.
To read...shallow bores on Gavin's property have been performing well
since sunk and Rick s confirmation that vertical leakage impacts on
Gavin's shallow bores may takes years to eventuate."

The second instance of change proposed and accepted by the Group as an
accurate account that was not amended, is found in the minutes of the 3rd
meeting. The typed change handed in was...

"Bottom on Page 5.

Malcolm asked if more work would be done around the 10 Mile Creek area
regarding the aquifer divide that separates the recharge flows from the
Barongarook High to the South East (Barwon Downs) and South West
(Gellibrand) flows. Steve replied that there were enough monitoring
bores in the area to determine whether the aquifer divide has shifted. There

is sufficient data available to determine this."

1 Also Jan. as | said after the last meeting, althogh more costly. it would be quicker to gain
“6 requested information via the FOI proces than through the Reference Group. Things requested

| going back monthhs include...

;Qv ¢ the Climate change report mentioned on page 16 of the 2013 SKM Report.
® the SKM scenarios on different pumping regimes including the effects on the aquifer

Appendix to Otway Water Book 51



GHB done in the early 2000s.

® the list of local community residents consulted regarding the new monitoring program.
® which layers form the upper. middle and lower EVF

® the supposed location and data on the shallow bores located in the TB2 area.

[f you could look into these matters as Chair of the group | would

appreciate it.

Kind regards,
Malcolm.
Malcolm Gardiner

1805 Colac Lavers Hill Road
Kawarren

Vic 3249

ph (03) 52 358 325

www.otwavwaler.conm.au

Gaining no response to this email either by written reply or at the NEXT CRG
meeting, an FOI was sent off requesting several things including the Climate
Change report and information on the shallow bores mentioned on page 33. The
FOI was extremely specific citing the 2013 New Monitoring Program report™and
the pages where the 2103 referred to these things.
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@ Barwon VPRI a/ /»,«/m,fMZJah

BARWON REGION WATER CORPORATION Telephone Locil  (03)3206 2843 Page | 154
01067 Ryre Sueet Teléephone ODvaraeny  —hi 352262540

P Box 659 Fax No. Local (039 5122 6983

GEELONG VIC 3221

WAWW Barwonwater, Vi gov al

ABN K6 348 316 514

Freedom of Information Act 1982
Access request form

NAME: "')G‘C-o\fh C a .'ri |y

T g -
pOSTAL ADDRESS: | OS5  Gocae Lavers Hite Loabd
SAWARREN) v 2249

TELEPHONE CONTACT: BH AH O k ;Z é 53 32 é—
DETAILS OF DOC LML\ I'S REQUESTED:
Y : Ln - ©

lfJ.Ngr Eaghern View ddle “Eae
Vikw Fermahon,
2 On H"‘QL}34 Barwon Waters ™ Bare *-D.:w\sqom}m.n:)rmgrnm ST0Cr) F.p’
b 15 % pniiuring Bogram Sco [\ TONRT Sbg_ug.
56 -—Bd. BigSwam psiream af burnt peats Cou\(d

rm(\\-on and the aquifers in bhe mi

| h

collected the cww& wh the Dores v ere  construe ted?

3.Ac v | mo-*\e!hh scenarios for- __aatrechons that i
{'ror'n 3%50““3 ADOO recon endahions in rhe “Ruaywoen Downs
i g__SgN(M " by Hoxle o,
‘T‘ P(u.)é.ﬂ.ou tgm?&w‘ﬁ"us mp\‘ho-ﬂ\a At >3 abﬂvt_smhp\\w

G{.m‘m Onamu. Wﬁe\\«m rus ot s mentioned, Could | (R
FORM OF ACCESS REQUIRED: ( Tick one)

(i) A copy of the document(s)

(if) Inspection of the document(s)

1 O K

(lif)  Access in another form (specify)

30°00 i

| understand that an application fee o 0 must accompany this request and that furtl
reasonable charges for photocopying and other processing costs may be applicable. FOI f
and clmrges are not subject to GST.

Ae— Date ”‘/‘7‘/@/{7[

‘émonc_\' order (pavable to Barwon Water) foy $22,70 ta:
ORMATION MANAGER

Signature

Send yequest nnd ¢
FREEDOM OF IN
BARWON WATER
PO BOX 659
GEELONG VIC 3220
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Barwon Water replied stating that there was insufficient information to be able
to locate/find the documentation requested.

Page | 155

@ BarwonWater

Our Ref: FO79152
Your Ref:
Enquiries To: Paul Rawson

20 May 2014

Mr Malcoim Gardiner
1B0S Cofac Lavers Hill Road
KAWARREN VIC 3249

Dear Mr Gardinar
Freedom of information request

I rafar to my letter to you of 2 May 2014.

In the letter | invited you to consult with Barwon Water in relation to your FOI request of 22
April 2014 This was with a view to amending or clarifying your request to provide such
information as was reasonably necesaary for us to be able to identify the documants you seek.
Without that information no valid request existed under the Act

It has been more than 18 days since | sent my letter to you and no response has been
receivad to consult or to ameand your FOI request.

As you have been provided with a reasonable opportunity to respond, and there has been no
change to your request, | am unable to process your request on the basis that it does not
comply with s 17(2) of the Act —~ you have not provided such information aboul the documents
you seek as is reasonably necessary to identify them,

Accordingly, please find enclosed a cheque for the amount of $30 00 in refund of the
application fee you sent to us with your Freedom of Information request.

Yours sin
ﬁ |

FPaul Rawson
Manager Corporate Support Services
Barwon Water

Cc Justin Franklin

Encl.

Barwon Reglon Water Corporation o
ABRN s JaR Tin 514 s ® <= : *

, Cevtong Victoely 3220
weelong Vietora 3220, rrl B0 655 007 rax =6l 3207V H23s

Jeelnag)

www. barwonwater.vic.gov.eil

Lawyer Neil Longmore, sent of another FOI requesting the documents asked for
with a little more specific information.
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@ BarwonWater

Our Ref: F079152
Your Ref:
Enquiries To: Paul Rawson

31 July 2014

Mr Neil Longmore
25 Raffetys Road
GELLIBRAND RIVER VIC 3239

Dear Mr Longmore
Re:  Freedom of Information Request - Mr Malcolm Gardiner

| refer to your letter dated 2 July 2014 in which you clarified your client, Mr Malcolm
Gardiner, sought access under the Freadom of Information Act 1982 (*Act’) to:

1. The location, depth, dates operated and data collected from shallow bores
operated in the area of Site TB2 upstream of the bumt peat area on Boundary
Creek, Yeodene. Reference is made to the above information at page 33 of the
document Barwon Downs Monitoring Program Stage 1 Field Investigations
& Monitoring Program Scope, referred to in more detail in item 3 below. Our
client is not aware of the name of the document containing this information, but
he requests that a copy of the document containing this information be provided
o us.

2. The modelling that deals with the interaction with the adjacent
Kawarren/Gellibrand aquifer on the western boundary of the Barwon Downs
drawdown influence in the vicinity of the aquifer divide that is referred to in the
following Barwon Water report.

26 July 2000 Barwon Downs Groundwater Scoping Study.
Specification of Groundwater and Subsidence Modelling. FINAL 2 Sinclair
Knight Mertz WC0O1341:R04 MODELSPEC (FINAL).DOC

3. The report “Climate Change Modelling for the Barwon Downs Aquifers July
2011 SKM’ This report is referred to in the Barwon Water publication, Barwon
Downs Monitoring Program Stage 1 Field Investigation & Monitoring
Program Scope.1\VWESP\Projects\VW07070\Deliverables\Reports\Barwon
Downs Work Package 1 Task C&D Final Report_26_11_13.docx

Barwon Region Water Corporation @ - B
ABN B4 348 314 514 ™ a2

2 ® b=23 = 4 ) >
61-67 Ryrie Stroet, Geelong Victoria 3220
PO Box 059 Ceelong Victoria 3220 1eL 130D 856 OOF rak <07 35221 8234
PX2206) (Geelong)

www.barwonwater.vic.gov.au
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Preliminary

In making the decision set out below, | have had regard to:
* The documents sought and
« Discussions with officers of Barwon Region Water Corporation ("Barwon
Water".

Decision and reasons for decision

| have determined to refuse to grant access to the documents your client seeks in
relation to part 1 of your client’s request and to grant you access to those documents
comprising part 2 and 3 of your client’s request.

Part 1 of your client’s request

In relation to part 1 of the request, | have determined that Barwon Water does not hold
a document that addresses every aspect of your client's request for “/ocation, depth,
dates operated and data collected from shallow bores operated in the area of Site TB2
upstream of the burnt peat area on Boundary Creek, Yeodene®. In any event, your
client has sought access to information, rather than access to documents. However,
each of these points of information is collected by the Department of Environment and
Primary Industries and freely available on its website at:

hito://www vvq.org.au/cb pages/wmis.php.

Part 2 of your client’s request

In relation to part 2 of the request, | have determined to provide you with access to a
draft report entitled "Barwon Downs Groundwater flow and subsidence Modelling
Project, May 2001°

This document is a draft report; the groundwater model has been further refined and
improved since the draft report was prepared 14 years ago. Care should be taken in
the use and reliance on information contained in the report as a consequence of its
draft nature. Your client should also consider the report as containing non-current
information.

Barwon Water has recently initiated work that aims to provide more comprehensive
understanding of the interaction with the adjacent Karwarren/Gellibrand aguifer. The
current work specifically addresses part 2 of your client’s request. When the new
report is completed, | propose that Barwon Water will provide your client with a copy of
the report on the outcomes of this current work, outside of the Act.

It was most unsettling that the bore information requested in part 1 could not
be located, especially when these bores were mentioned in the 2013 New
Monitoring Program'¥ and were often referred to by SKM staff at CRG meetings.

The part 2 reply reads well, seems reasonable but the document requested was
not a draft document. FINAL is stated twice in the title of the request.
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Part 3 of your client's request

In relation to part 3 of your request, | have determined to provide your client with

access to the report “Climate Change Modelling for the Barwon Downs Aquifers July Page | 158
2011 SKM". It is important to note that this document used calculations and underlying

assumptions which have now been superseded and should not be relied upon. This

document needs to be read in the context of the following information

In 2011, Barwon Water commissioned an update of the existing Barwon Downs
Graben groundwater flow model to assess the impacts of climate change on the
sustainable extraction limit of the borefield, Although the initial findings from this work
indicated that future groundwater responses are not expected to be significantly
Impacted by future climate assumptions, Barwon Water had reservations about the
calculations used to produce the climate change modelling scenarios. The licence
renewal process for the 2019 application will require a further model calibration.
Barwon Water has begun works to Improve the existing Barwon Downs groundwater
monitoring program and will defer further work into the impacts of climate change until
more Information is made available

Charges

Barwon Water is entitled to seek charges prior to providing access to documents under
FOI in certain circumstances. The charge associated with providing your client with
access to documents in relation to this request is $55 32, which has been calculated in
accordance with the Freedom of Information (Access Charges) Regulations 2014 as

follows
R = g — __[Amount |
_Search time for relevant documents ($19.86 per hourorpart) $39.72
Copy costs (78 pages at 20c a page) - 31560 |
qual ,$v5._5.32

In this instance Barwon Water will not seek charges for access to documents
However, Barwon Water reserves its nght to seek charges in accordance with the Act
in relation to future requests.

Yours faithfully,

| —

Paul Rawson
FOI Officer

Encl

The Climate Change report was good enough to portray a notion in the 2013
New Monitoring Program but not, as stated above, not good enough for Barwon

Water in regard to other aspects of the report.

Little wonder access to the 2011 Climate Change report was first refused at the
February 2015 CRG meeting, stating it was in draft format, and then every

attempt made to deny access through the FOI process.
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@ BarwonWater

25 March 2013

T VT Page | 160
W F LATTA

18 School Rd
KAWARREN VIC 3249

LT R
Dear Resident,
Barwon Downs borefield monitoring review

Barwon Water is currently reviewing its monitoring program for the Barwon Downs borefieid. This
program consists of a series of monitoring bores and observation points that enable measurement of
changes {o the enviranment as a result of groundwater extraction.

The Barwon Downs borefield has been switched off since 2010 and the existing monitoring network
is showing that underground water levels have been recovering at a steady rate since then, The
current monitoring network is extensive, but could potentially be enhanced by installing additional
monitoring facilities that would provide more comprehensive infarmation on groundwater behaviour.

The first stage of providing bonafmmwﬁngfacilmesinvo!vessomesmmﬁwﬁons.whimwmbo
carriadombyconsuitamsSKMandEoologyAc.sstaiialnAprl.zma.’lhiswulincludelmpeoﬁmbore
sites and taking measurements at observation bores, Up to five field workers are expected fo be in
the area from April 2, 2013 for about three weeks,

The monitoring program review will include investigations into water quality, stream flows,
eco-systems near the borefield and groundwater recharge rates. The scope of these Investigations
has not yet been finalised.

The first stage of the review will help determine whether the existing monitoring Is adequate or
whether additional monitoring equipment is required to better understand groundwalter processes.

The Barwon Downs community will be consulted and kept informed throughout the review. For more
information regarding the monitoring program review or the field investigations, please contact
Barwon Water on 1300 656 007 or email info@barwonwater.vic.gov.au

Yours sincerely, _
i Bt 2R

Carl Bicknell

General Manager Strategy and Planning

Barwon Region Water Corporation R ®
AN 84341 1@ 514 e ? 2 -= S
H)-47 Rytie Street, Goslang Victoria 1220 -

PO ok 459 Cestong Victoria 2220 1eL 1300 656 007 rax+61 1520 6258
0% 22041 (Caclong)

www.barwonwater.vic.Qov.au
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-----0riginal Message-----

From: Malcolm Gardiner [mailto:otwaywater@yahoo.com.au]

Sent: Monday, 13 May 2013 8:57 PM

To: Justin Franklin

Subject: Fwd: Service contract, Barwon Downs study Page | 161

Hi Justin,

Would it be possible to gain a copy of the brief, | guess it is a Service

Contract, given to SKM to conduct the work as outlined in the letter dated 25

March 2013 from Carl Bicknell that was sent to landholders in the Barwon

Downs Region regarding Barwon Water's monitoring for the Barwon Downs
Information regarding the monitoring program review and the field
investigations would be  appreciated.

/'

From: justinfranidin@®barwonwater.vic.gov.au |
Subject: RE: Sarvice contract, Barwon Downs study
Dote: 24 May 2013 1657
To: Malooim Gardiner <« st =

Hi Malcolm,

Given that information issued to our panel contractors is not normally published,
it would be best to submit an FOI request for this type of information.

You can get a form and submission details via the following link:
http://www.barwonwater.vic.gov.au/contact/foi

If you have any further questions in the meantime, feel free to email me.
Regards,

Justin Franklin

Water Resource Planning Coordinator | Barwon Water
61-67 Ryrie Street (PO Box 659) Geelong VIC 3220

Appendix to Otway Water Book 51



Arriotd o 9-1: 2013

@ BarwonWater

Our Ref: F079152
Your Ref:
Enquiries To:  Paul Rawson

Page | 162

9 September 2013

Malcolm Gardiner
1805 Colac Lavers Hill Read
Kawarren VIC 3248

Dear Mr Gardiner
Re:  Freedom of information request

| refer to your request received at Barwon Region Water Corporation on 26/07/2013 in which
you sought access to various documents under the Freedom of Information Act 1983 (“Act”).

Please find enclosed the following documentation as requested:

» Barwon Downs Monitoring Program Final 1 Report
» Colac Water Supply Upgrade Preferred Option Survey Resulis

The third report reguested in your application and emanating from Contract No. 000534 is
currently in draft status and being finalised. Under the FOI legislation, documents in draft form
on the date an FOI application is received are exempt under the Act.

| have reviewed the draft document and once it is finalised it would no longer be exempt under
the FOI legislation. Based on this review, Barwon Water is happy to provide you access to the
document once it has been finalised without requirement for an additional FOI application.

A Barwon Water employee will be in contact with you after the 1 November 2013 to advise
when this document will be finalised and a copy forwarded to you.

If you have any further queries, please contact me at Barwon Water on ph. 1300 656 007 or email
a8 tarwonwater vic.gov.au.

Yours faithfully,
} -_— =

Paul Rawson
FOI Officer
Manager Corporate Support Services

-

Barwon Region Water Corporation o ° “
ABN 34348 36 514 ® " . -=Q ° L

61-67 Rynia Stregt, Ceelong Victora 1220
PO Box 65% Gaelong Victeda 3220 7eL 1300 6546 007 rax +613 5221 82368 bd
DXIA2061 (Geelong)

@

www.barwonwater.vic.gov.au
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APPENDIX 13

State of Victoria -~ Evidence Act 1958

STATUTORY DECLARATION

LIl e}

I Petronella Cornelia Shalley

[full name)

p “Sunny Side” Yeodene Lot 45 Parish of Yeo. 125 Shalleys Road, Yeodene, Victoria 3249
O '
[acdress)
Farmer

. do solemnly and sincerely declare that:-

{occupation]

| have lived at the above address for 44 years. This property abounds both sides of Boundary Creek and on the
north west boundary of the West Branch of the Barwon River. My late husband's family have owned this
property since 1912, Frank, my husband, and | wrote to Mr. Whiteside of the Geelong Water Trust on the 29th
of January 1990 and informed him that Boundary Creek continued to flow through the 1914 drought and the
1967-1968 drought even when the West Barwon River became dry and dusty. The West Barwon forms our
south eastern boundary. Boundary Creek was the salvation of our property through these droughts. Our family
has relied on this permanent water for three generations.

We had relied on the continuos flow in Boundary Creek all the time that | have been on this property up until
the year after Barwon Water pumped water from the ground at Gerangamete during the 1982-1983 drought.
On the 19" of February 1991 we wrote to Mr K Maxwell of the Rural Water Commission in Camperdown
because we were gaining no satisfaction from the Geelong and District Water Board. We stated that since
water was being pumped from the Gerangamete wells in 1988 Boundary Creek ceased to flow in the summer
of 1989-1990 and was bone dry by the 10" of January 1990,

This has happened numerous times since. After many discussions and hours spent Barwon Water agreed to
release supplementary water using discharge from the Colac pipeline. A trial was conducted in 1999 but
repairs had to be done to the Colac pipeline late in 1999. A meeting with Barwon Water and Sinclair Knight
Merz with results that showed groundwater pumping affects Boundary Creek. Water was again released from
the Colac pipeline in May 2002 but was very slow to reach our home farm.

In February 2003 water was trucked in because Barwon Water could not release the water from the Colac
pipeline because | was told it was affecting the Colac supply. This scenario of trucking water in went on until
2006. Barwon Water has been now releasing 2 ML a day as per the requirement of their Licence Number
893889, However, the water doesn’t reach the lower parts of Boundary Creek until it rains so the released
water is of no value to our farm, to the creek and its environment, nor can we rely on Boundary Creek as a
water supply.

Before Boundary Creek ran dry during 1984 there were colonies of platypus along our stretch of the creek.
There were many blackfish, trout, red fin and brown trout. None of these animals have been able to live in a
dry creek bed and disappeared soon after Boundary Creek dried up.

After rains and when the creek begins to flow again | am unable to use the water for stock from the creek until
4-5 inches of rain has flushed away the unpalatable water.

| acknowledge that this declaration is true and correct, and | make it with the understanding
and belief that a person who makes a false declaration is liable to the penalties of perjury.

Declared at Fotresd
in the State of Victoria, this 19™  day of

Seplembesr 2004 . /Z"%’c

. Synature of persan making mll
[to be signed in front of an authorieed withess|

Before me,

............... Grlnt & HQSA s

ture of authorised w«nbnoat Vic. 3238
h. 052- 3s5
°rm No. 0108014 H

Appendix to Otway Water Book 51

Page | 163



State of Victona — Evidence Act 1958

([JPDO 1/2000)]
STATUTORY DECLARATION
I, iohn G{"(’o\e,m € D&&/\ ) Page | 164
T [full name) —_ <J
of _\G& S CO\C\Q 2 fe<H- Q:)( V(G?Cxcyt.ng ‘
faddrese)
and st , do solemnly and sincerely declare that:-
foccupation)

Re: Boundary Creek, Yeodene, Victoria, post code 3249, Australia.

In 1979 my parents and | purchased the property on Boundary Creek, Yeodene. We came
from a high rainfall area and looked for a new home with permanent water. The biggest asset
to us with this farm was the permanent water flowing down Boundary Creek. The property
came with good fishing (blackfish, eels and fresh water crayfish). On many nights, cars would
park on the side of the road to fish these waters just as our family did. We made use of the
swimming holes to cool off in the heat of the day during summer. With irrigation equipment
we were able to irrigate from the creek in mid summer.

In the years 1982-1983 it was very dry and our investment in a permanent water éupply
became apparent. The Boundary Creek flow was still very strong whilst the area was in the
grips of drought. Late in summer it still had sufficient flow to irrigate. However, we did not
take advantage of this. vi'% »

It was soon after the 1982-83 drought however that for some reason Boundary Creek rapidly
died. | witnessed the death of many eels in small muddied pools at this time. Boundary Creek
has gone as a permanent creek, it now exists as a lifeless open stormwater drain. Boundary
Creek is now often dry for months at a time during pe?iods of no rain.

| acknowledge that this declaration is true and correct, and | make it with the understanding
and belief that a person who makes a false declaration is liable to the penailties of perjury.

Declared at (o (0 C-
in the State of Victoria, this _GH_ day of
/U)j/\‘ﬁlbér 20/ e (DR

of person making this
Before me, -7?___/,_—-—-——\

signed in front of an a

svummdw..dm“%S .
TRACEY (s L Colac Heaithwise Pharmacy

HARMAC ST Charlie Tomeo, B.Pharm.

The authorised witness must print or stamp hie or her name, addre:
{eg. Justice of the Peace, Pharmacist, Police Officar, Court R8¢

le022
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State of Victona ~ Evidence Aot 1888

B0, 1/2000)
STATUTORY DECLARATION
I Nonald Francis Whitehead
' [Rutl e

of N MrAdam Cresant COUAC Victoria 3250

fecdress]
Retired Dairy Farmer. B , do solemnly and sincerely deciare that:-

{occupation]

Between 1965 and 1979 | owned and lived on the property now owned
by the Day family. This property is on the east side of the Colac to Forrest
Road, Yeodene. The property has Boundary Creek running through it from
the west to the east boundaries.

At no stage during the period | owned this land did Boundary Creek stop
flowing. It was a permanent flowing stream that could be relied upon for a
constant supply of water for stock. In this regard Boundary Creek made
the property drought proof.

| acknowledge that this declaration is true and correct, and | make it with the understanding
and belief that a person who makes a false deciaration is liable to the penalties of perjury.
Declared at DR
- \
in the State of Victoria, this o™ day of .
Vi dh v 4 20 /7 é\\\\

Signature of person makin
mnWthmMMI

The suthorieed wilrmets sl DOt oF Samp Ive oF Nef name, address, and tite under section 107A of the Evidence Aot 1808 [Vic |
(o0. Justice of the Peace, Pharmacist, Pokoe Officer, Court Registrar, Bank Manager, Medical Practitioner, Dontist)

Page | 165
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State of Victoria ~ Evidonce Act 1958

STATUTORY DECLARATION R
I Faeoﬁmc:’x JAMES  SwAN . page | 166
of 51 C’,u\:&s'zcu Sv. Caae Nie. 3250 .

e ., do solemnly and sincerely declare that -

n,
My family hos owned the farming land to the south, which directly abuts the area known as
the Big Swomp. since 1935. | was born in 1943, attended the Gerangamete School, just
down the road. and have recollections of the Big Swamp from around the oge of fourie. 63
years of memories. My father would take me, while fencing our property, into this area and
show me various things he had discovered there, such as possum nests and other things. |
can recall him teling me that the Big Swomp did not even caich fire when the 1939 fires
compleiely surounded it,

Until the fires in the 1990's you could not see into or over this swomp area because of its
denseness. The fi-tree scrub and poper barks were so tall, close together and thick that it was
aimost impossible 1o penetrate them, ond, becaouse it was such o wet oreo, you weren't
inclined to go too far into the swamp. Even in the bad drought of 1982/83 this whole area
was still covered in water and didn't appear 1o be any drier because of the drought.

In 1987, 1 ook the quick-fill pump from the local fire brigade down 1o Boundary Creek to get
necessory woter to fight a fire in the nearby bush and | was astounded to see the creek was
30 low, with virtually no flow at all. | quickly had to source an allemative water source. After
the first of the 1990's fires in the Big Swamp | was fortuncte enough to get a helicopter flight
over the swamp. From the air it wos amazing 1o see how much of a jungle ond wildemess
the swamp was and it was obvioys that many areas hod dried out. When fighting fires in the
Big Swamp crec we nicknamed it "Jurassic Park", Excovotors and bulidozers were aimos!
useless in trying 1o get to the seat of the hot spots because whilst the dried oul peat on top
looked firm the wet peat further down was reslly treacherous. Considering the wet winters
we had had over this fime | was amazed that fhe Big Swamp hod-dried out so much, and
the flows in Boundary Creek were so low,

| stil work our family farm and since the fires of 1998 we have been abie to look right across
the Big Swamp. The fires this year have wiped the area virtually clean of standing vegetafion
and the area bears no resemblance to the healthy swamp | once knew.

IWWMMMMbmlMWMIMRMMum
andbdhfﬂnnpononwhomnm-hbodochnﬂonblhbutohmwpodury.

Declaredat (0 bhA—

S T
in the State of Victoria, this day of

pcreBhe™— 1o ?"}/A’M ....................
Signature of porson making this declaration

/ [to be signed in front of an authorisod witness)

............................................ Cotac Police Station
sumandum%m:}'y Queen S 250
Caa COLAC 3
Sl oF fobité se Sy

m-wmmmummmwm.m.ommmmwumulm Act 1958
(g mumm,wmm,mnomnmmm.mmm::mm "

Appendix to Otway Water Book 51



To
Malcolm Gardner.

From
Jim Speirs.
Forrest 3236
23-6-2010

Page | 167

Dear Malcolm

In response to your inquiry regarding the area at Boundary Creek, Barongarook, in particular the area
known locally as the Big Swamp the following information may be of some interest to you.

1 was involved in that area as | was employed by the former Forests Commission from 1952 until my
retirement in 1991, firstly building and maintaining the roads and tracks as well as managing the forest
produce and the control of fire and hazard reduction burning,

The entire area of the Barongarook forest was hazard reduced with fire from time as required to fimit
the danger from wildfire.

Hazard reduction burns were carried out either in Spring or Autumn in order protect the soil and over
stary vegetation from excessive heat damage.

The swampy areas were mostly very wet during these burns, however very good results were obtained
as the swamp grass would burn very well after just a few dry days.

A burn during the early 1970,s in particular, in the Big Swamp was carried out by the crew wearing
rubber boots as the water was quite deep, rather than just wet at ground level, which was the case
mostly during burns,

Newer crew members were surprised to see the swamp grass burn very well down to the water, and
complained about being bitten by the large stripped {Tiger} Leaches always present in the swampy
areas at Barongarook

The Big Swamp must have dried out completely in recent years as I understand it is now bumning
through the peat and into the coal bellow, and for some years the local farmers have been complaining
that no water is in the creek at the Boundary Creck Bridge on Colac Rd.

Although I am no expert it seems that for some reason the water table most have dropped away
considerably for this to be happening,

Regards Jim Speirs.
Retired Forest Officer,

Appendix to Otway Water Book 51



APPENDIX 14

This Appendix has been taken from Otway Water Book 273? written in March

2015. The adapted extract shows that at least five fish studies have been carried

out along Boundary Creek, not just one as stated in SKM/Jacobs’ reports up to

2017. It took Otway Water Book 39°% (November 2017) and discussion at CRG p,ge | 168
meetings to convince SKM/Jacobs that more than one study had been done and

that Barwon Water had funded some of these as earlier licence application work.

Coramﬁ ‘g : \no D | ,‘
Q{K ¢ 3 b 1, g
B \ 5\04' ™ 9

Yeodene

quongarook

NiNe

A. Numbered ssites 1, 2, 3, 4, 5 & 6 (marked in Blue) are the sites surveyed
for fish in 1992, 1993 and 2001.

B. Sites 1, 2, 3 & 4 (marked in red) are the 2015 macro-invertebrate sites
for Barwon Water’s 2013 Barwon Downs Monitoring Program.

C. Sites 2 & 3 (marked in red) are the sites for the new Barwon Water
environmental flow investigations.

D. Site 6/4 is the Stream Flow Gauaging Station Number 233228.

E. Fromsite 7 to 6 is the reach that Llyod investigated in 2006 to
determine environmental flows for Boundary Creek.

F. Site 8 is the release point of the artificial supplementary flows out of the
Otway to Colac Pipeline into Sandy Creek.

G. Site 9 is the confluence of Sandy Creek and Boundary creek.

. Site 10 is McDonald’s Dam. Since a change of ownership this dam is

sometimes now called Buttigieg’s Dam.

I
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Part of the new monitoring program.

The “Fish” statement
below,®? is most baffling
when considering one and a
half million dollars is being
spent on the new monitoring
program for the Barwon
Downs Borefield, and a fish
study is not being included.
Not carrying out a fish survey
because it “...is too difficult
L LU and labour intensive” is quite

Barwon Downs Community Reference Group

Aquatic ecology monitoring and assessment program

Page | 169

18 December 2013

Dr Andrgw Shavpe = Practice Leadey Envwonmental Floves

Fish

Not Required because we know enough (11 Native spp.)

Detarmining current presence is too difficult and labour
miensive

Recommendations basad on whal is likely to occur

strange as the sites being investigated are easily accessible, with only a
maximum flow of 2 ML/day released during the dry summer months. The cost
would be minimal and take no longer than a day for each sampling effort.
Because the creek reaches upstream and downstream of the artificial flows are
dry in the summer months, little would be achieved “fishing” these reaches.

Also, to state that a fish study is not required because enough is known of 11
native species is a totally misleading statement. This statement gives the
impression that there are 11 native species known to exist in the Boundary
Creek Catchment. This is most definitely not the case.

FISH SPECIES FOUND ALONG BOUNDARY CREEK.

Tarmo Raadik of the Arthur Rylah Institue provided a list of fish species found
along Boundary Creek. This list was current as February 2015. Only four native
freshwater fish species have ever been recorded in Boundary Creek.
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1. (Gadopsis marmoratus). Recorded by Tunbridge in
1986.) None have been recorded since 1986.

2. (Galaxias olidus). Recorded by Sadlier on three
occasions between May 1992 and June 1993,242536) AND by the
Freshwater Ecology Section of the Arthur Rylah Institute in December
2001.?7)

3. (Nannoperca australis). Recorded by Sadlier on
three occasions between May 1992 and June 1993, AND by the
Freshwater Ecology Section of the Arthur Rylah Institute in December
2001.67)

4, (Anguilla australis). Recorded by Sadlier on three
occasions between May 1992 and June 1993,53%3¢) AND by the
Freshwater Ecology Section of the Arthur Rylah Institute in December
2001.57)

In a 2014 research document®® Tarmo Raadik determined that the fish
species described as Galaxias olidus recorded in the Barwon River Catchment
system, is in fact Galaxias ornatus. Future reference to any Galaxias found in
the Barwon River Catchment needs to keep this piece of research in mind.

LAWROC Landcare Group has been given a quote for electrofishing at a daily
rate of $3000. The 2001 fish study conducted by Arthur Rylah Institute was a
one off effort and on that basis a follow up study should not be too costly,
difficult or labour intensive to conduct. However, Barwon Water has made the
decision not to conduct a fish survey.

1992-2001 Fish Studies.

The following pages of this Appendix have been taken from the Freshwater
Ecology Section of the Arthur Rylah Institute’s report prepared for Barwon
Water in 2001.”) Up until February 2015 Barwon Water acknowledged only 3
native fish species to habitat Boundary Creek. Barry Tunbridge’s finding
regarding Blackfish discovered in Boundary Creek in 1986 has never been
included in any of Barwon Water fish studies, studies that have been presented
as supporting argument for licence renewal applications.
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Study sites

All sites were located on Boundary Creek, a small tributary of the Barwon River,

situated approximately 10 km south east of Colac in southern Victoria. Sites extended
from Barongarook (approximately 5 km from the origin of Boundary Creek),
downstream to Yeodene, covering a distance of around 11 river km. Location details of

all sites, including grid reference and altitude is presented in table 1. Location of all
sites is also presented in map form in Map 1.

Table 1.

Location and altitude information of each site surveyed on Boundary Creek
during May 1992, October 1992, June 1993 and October-December 2001.

Site number | Map no. | Grid reference |  Altitude (m)
| 7621 277/440 220
2 7621 295/447 197
3 7621 333/457 165
4 7621 341/451 159
5 7621 345/438 154
6 7621 365/437 138
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Results

A total of four fish species were captured from the six sites surveyed. These included
three indigenous species, the most common of which was the Mountain galaxias
Galaxias olidus (captured from five of the six sites surveyed). Short-finned eel Anguilla
australis and Southern pigmy perch Nannoperca australis (both of which were captured
from two sites). The introduced Redfin (English perch) Perca fluviarilis was also
captured from two sites. At each site, decapod crustacea were also recorded.

A complete species list is presented in table 2.

Table 2. List of species (including common and scientific names of fish and decapod
crustacea) captured from Boundary Creek during October-December 2001.

Scientific name Common name
INDIGENOUS FISH SPECIES
| Anguilla australis Short-finned cel
Galaxias olidus Mountain galaxias
Nannoperca australis Southern pigmy perch

INDIGENOUS CRUSTACEA
Engaeus sp. Land yabbie
Paratya australiensis Freshwater shrimp

INTRODUCED FISH SPECIES
Perca fluviatilis Redfin

Appendix to Otway Water Book 51

Page | 172



Table 3. Summary of fish species captured from sites 1-6 in Boundary Creek
on four sampling occasions from May 1992 to December 2001.
Site Species captured Sampling date
May 1992 | Oct 1992 | June 1993 | Oct /Dec 2001

| Anguilla australis 2 1
Galaxias olidus 14 19 51 2
Nannoperca australis 0 | 46 16
Engacus sp. 6 -70 5 30

2 Galaxias olidus 49 21 98 12
Nannoperca australis 10
Engaeus sp. 4 ~35 9 25

3 Galaxias olidus 48 10 90 36
Nannoperca australis 20
ngaeus sp. 1 8
Paratya australiensis ~50

- Anguilla australis l 5 1
Galaxias olidus 1 91 12 |

[S=_ Perca fluviatilis I 9 4 49

Paratya australiensis ~50

5 Anguilla australis | |
Galaxias olidus 3 | 42 l
Perca fluviatilis 1
Engaeus sp. 17 29

6 Anguilla australis | 2
Galaxias olidus I 58
Engacus sp. 3 14 1

By 1992 Blackfish had disappeared from Boundary Creek. Of note is the fact that Barwon Water part
funded the Tunbridge study that found Blackfish in the lower reaches of Boundary Creek in 1986.

End adapted extract from Otway Water Book 27.
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APPENDIX 15

Conanl from Wlee rHfebfop

Page | 174

Hi Malcoim,

Josh Hale from Jacobs is finalising the low flow report for Boundary Creek and was wondenng whether you could
assist with the following:

- Can we please have your permission fo reference the Otway Water Book 39 - there were some
observations in there relevant to the low flows report about fish that would be good to capture,

- The Otway Water Book 39 also references two fish surveys that were conducted in the 1980s that | can't
find a copy of - if you have copies of these surveys can you please send them through?

We are still working towards completing this report by 30 June — will send you & copy as soon as it's available.

Tnanks for your help on this one,
Jo

Joanna Les
Senior Engineer, Water Resources Planning | Barwon Water

s ma b P e e PSRN ———
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APPENDIX 16

Hi Maicoim, E(\.’O,l ‘;/:;7//25)/7 /2

I hope you found the prasentation at the tast CRG meeling on the Urban Waler Strategy useful in providing some
broader context far how Barwon Downs and the Melbourne Geelong Pipeline fit into Barwon Water's long term
pranning for supply and demand.

in rasponse to your emall queries, please find the Tollowing information.

1. Could you tell me what the water entitlement Barwon Water has regarding water from the
Melbourne system down the Melbourne to Geelong pipeline?

Under the Bulk Enfitierment (Greater Yarra System - Thomson River Poal — Barwon Water) Order 2014,
Barwon Water has a nominal 16 gigalitre (GL) per year entitiement volume which equates 1o a 2.56% of
the greater Yatra / Thomson total pool of 624,3 GL/vear. This annual lotal pool volume of §24.3 GL s set
based on historical average net storage inflow data from 1913-2005.

Although Barwon Water halds a nominal entittement of 16 GL/year out of the total of 524.3 GlLiyear in the
Greater Yarra / Thomson pool, the allocation of water to Barwon Water under the entitiement depands on
actual inflows and losses each year. If net inflows are less than the long term historica! average of 624.3
GL, then Barwan Water will receive proportionally kess than the 18 GL, For example, In 2015/16, net
Inflows were 258.4 GL which is 41.4% of the 624.3 GL fong tarm historical average inflows. Therefore in
201516 Barwon Water was allocated 41.4% of its 16 GL entitiemant which aquates to 6.6 GL

Under the Bulk Entitiement, Barwon Water has the ability 1o carryover unused allocations lrom one
financial year to the next, If spillts ocour from storages in the Grealer Yarra Thomson system, a portion of
the total spill volume s subtracted from Barwon Water's carryover volume.

2. Also, could | have the dates and volumes of entitiement aiready taken up?

Since the construction and commissioning of the Melbourne o Geelong Pipeline in 2013, Barwon Water
has transfarred water from Meiboume o Geelong on one oceasion. From March 1o September (n 2016,
Barwon Water transterred 1.341 GL to Geeiong,
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As part of Barwon Water's management of its carryaover water, and to assist Western Water, Barwon
Water traded 5.0 GL of its carryover water 1o Wastern Waler in 2016. As of 1 March 2017, Barwon Water

holds a balance of 30.7 GL of water in the Grealer Yarra/Thomson system.
Page | 176

Thanks,
Jo

Joanna Lee

Senior Engineer, Water Resources Planning | Barwon Water

43-51 Malop Street | P.O. Box 658, Geelong, Victoria 3220

T | RO |\ W DarwonwalEn e gov.sn

From: Mal Gardiner [mailto-otwaywater@yahoo.com.au] O
Sent: Wednesday, 1 March 2017 10:06 PM y /
To: Jo Lee <Joanna.Lee @barwonwater.vic.gov.au>

Subject: Geelong/Melbourne water entitlement

Hello Jo,

Another request. Could you tell me what the water entittement Barwon Water has regarding
water from the Melbourne system down the Melbourne to Geelong pipeline? Also, could |
have the dates and volumes of entitlement already taken up?

Kind regards,
Malcolm
Sent from Yahoo Mall for iPad
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Maormng Malcoim 6 I~ L l l, ) /IO//ZQ')‘ 7
®
Here is the rest of the Information you were after for Ihe Melbourne Geelong pipeline, Page | 177

If you have any questions, please iet me know.

Yearly information 201213 | 2013/14 | 2014/15 | 2015/16 | 201617 | 2017/18

L'S,m‘ ofthe verabletarif Sper | o1 132 | s1o47 | stes9 | s1o6e | sezo | sza7
fi |

The ann'ual ixed service fee (§ per $5.3M $5.6M

annum)

How much waler was pumped to 30 ML2 0 0 274 1.055 o

Geelong

The cost of pumping this water per s112 $112 9

ML

The start-up and shut down costs $e6K% | $25K4 -

The amount of water reserved in the

- - 12,87 1. A 32,021
pool for Geelong, ML58 e W 2 < 7

The amount of water taken out of

0 0 0 5,0007 0
reserve for other purposes, ML =
Western
Who this water was traded with - - - - ~
' Water

|, Greater Yarra System — Thomson River Teadworks churge. The bulk entitiement costs were séparated into o fixed
and viriable component in 2016/17 resulting in o lower vitriable component in 2016/17, The $ figures are in nominal
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terms s per sl pricing advice from Melboame Water
F'or commissioning ondy; nob ised for supply 10 Goclong

et

Sunveap cost only In 1316 FY G pumping saaned inthae year bt finishod in 16/17FY
Skt down cost omly in 16717 FY Page | 178

The volume of available water in Basrwon Water's account as of 1 July coch financial yene

M

0. VProm | July 2014 Mciboumnc's joint bulk catitlements were disaggregaed, The new Bulk Enttiemen allowed
Barwon ‘Water 10 carryover unused water allocation from one water seuson to the following witer season(s) for use
Pripe to 1 July 2014, there was no carryaver,

2000ML tegded to Western Winier in late 2016

=2

Finally, in regards 1o the question “How much water was forfeited from the pool due to evaparation/leakages stc.”
as per the Bulk Entitiement, the allocation determined by Melbourne Water are based on the manthly change in
lotal system storage, so any losses due to evaporation and leakage are accounted for. The Bulk Entitlement does
ailow for any evaporation and seepage losses agreed between the Pnimary Entitiement Holders, the Storage
Manager and Resource Manager fo be deducted from the volume, However, when the seasorial defermination
methodaiogy was initidlly developed by Melboume Water in 2014, It was found that, on average, the annual
rainfall on the surface of Melbourne’s reservoirs exceeded the estimated evaporation.

Thanks,

Joanna Lee
Senlor Englnoer, Water Resources Planning | Barwon Water
55 ~ 67 Ryrie Streat | P.O. Box 659, Geelong, Victoria 3220

T OO | RN |\ v DErWONWRIONYIC 00V AU

| respectfully acknowledge the traditional custodians of the land where | work. and the Elders past, present and
fulure.

S

From: Mal Gardiner [mailto:otwaywater@yahoo.com.au)
Sent: Friday, 8 September 2017 11:14 AM

To: Jo Lee <Joanna.Lee @barwonwaler,vic.gov.au>
Subject: Bulk entittement Greater Yarra Thomson River Pool
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Hello Jo,

How are you? The weather has been great with all this rain but we do need a break. Page | 179
| have a few more requests if you could follow them up for me, please.

Regarding the Melbourne to Geelong water connection and the Bulk Entitlement.
1. Can you tell me the length of the Melbourne Geelong connection?

2. What diameter is the pipe?

3. The cost to put the pipe in?

And for each of the financialyears since the Pipe was connected could | have the yearly
information including the following.

A. The cost of the variable tariff per ML.

B. The annual fixed service fee.

C. The amount of water reserved in the pool for Geelong.

D. How much water was pumped to Geelong.

E. The cost of pumping this water per ML.

F. The start up and shut down costs.

G. The amount of water taken out of reserve for other purposes.
H. Who this water was traded with.

I. How much water was forfeited from the pool due to evaporation/leakages etc.

| know this Is a lot but | would assume it is on file already. However, Jo see how you go. |
would suspect that there would be some cost chasing this information down. Maybe even an
FOI may be needed.

Kind regards,

Malcolm,
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Hi Malcalm, /
D

Eomadl ol [23[2019 :

Page | 180

No nuisance at all.

Current valume of water held in storage in the Yarra-Thomson by Barwon Water: 46,449 ML (as of 1 February 2019).
1,326ML was pumped to Geelong in 2016,

5,000ML. was traded 1o another water corporation in 2016/17,

Hope this helps.

Jo

Joanna Lee

Coordinator Water Resource Planning
Barwon Water

T e | | S—
55-67 Rynie Streel. Geelong, VIC 3220
www.barwonwates vic. gov.ay

Enabling regional prosperity through high quality, affordable and secure water services.

=%

From: Mal Gardiner <otwaywater@yahoo.com.au> (
Sent: Monday, 4 March 2019 3:28 PM

To: Jo Lee <Joanna.Lee@barwonwater.vic.gov.au>

Subject: Water held in storage

Hello Jo,
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Nuisance again here again.
Page | 181

Could you tell me how much water s currently kept in reserve by BW in the Yara Thompson
system; how much has been pumped to Geelong in the past and how much has been sold
to other parties?

If you can put your hands on this that would be greatlLy appreciated.
Cheers,

Malcolm.

Yahoo Mail for iP.
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APPENDIX 17

This Appendix is an extract from Otway Water Book 42 C.® Similar replies were
given by Southern Rural water and the Minister for Water, Lisa Neville’s office.

Request for List of Remediations sent to Tracey Slatter. Page | 182

Hello Tracey,
The Barwon Downs Borefield has been in operation for over three decades now and |
believe Barwon Water plans little to no extraction during a remediation period in phase one
of the new licence.
At this stage and even after numerous requests during the public consultative process a
list of what has to be remediated has not been given.

Considering there have been so many extensive studies conducted over the years starting
way back in the 1980s,

"...monitoring impact and changes with regular reports and upgrades.” (Barwon Water to
NREC, August 1988) and

"as indicated previously in evidence to the committee, the Board wishes to ensure that
environmental needs are adequately recognised and safeguarded in any water resource
development that it may seek to undertake." (BarwonWater to NREC hearing,1989),

this remediation list should be easily compiled, if not already in existence.
My requests are:
1. Do you have a list of the impacts caused by extraction at the Barwon Downs Borefield?

2. Is there a list of which things are to be remediated, and
3. It you do have these two lists could you send me copies, please?

Kind regards,
Malcolm,

;tr,rl,.'(‘/li \ ’;/iﬂ.-'lb.'

Appendix to Otway Water Book 51



Reply from Tracey. Page | 183

2-""‘('- ’1 V\tYLnJ am"o.L\’Ai)-',)

Thank you for your email dated 11 February.

As you correctly point out Barwon Water has developed a proposed management plan based on outcomes the
community identified as important for the next licencing period.

This plan aims for us to work with our community and stakeholders over the next 15 year journey and will include
the three phases of remediation, adaptive yield assessment and long term sustainable operation.

Barwon Water is committed to remediation efforts in the Boundary Creek catchment regardiess of the outcome of
the licence application,

We have also committed to not using the borefield again, other than if necessary for operational maintenance
purposes, until the current licence application is resoived.

Further to this, as part of the licence application we will propose to reduce the reliance on the borefieid during the
first two phases of remediation and adaptive yield assessment, This will be assisted by shifting the borefield’s use
from the first to the last alternate source ie after the Anglesea borefield and the Melbourne Geelong Pipeline.

In response 1o your information requests:
1. Do you have a list of the impacts caused by extraction at the Barwon Downs Borefieid?

In 2016, a major update of the Barwon Downs groundwater model was complete. The updated model can
separate groundwater extraction and natural climate fiuctuations to simulate historical Impact. The technical
reports (which can be found on the Have Your Say website) concluded:

Barwon Water’s pumping from the Barwon Downs borefieid over the past 30 years is the main cause of
a reduction in baseflow (groundwater contribution 1o streamflow) in the lower reach of Boundary Creek
increasing the frequency and duration of no flow periods.

No other rivers or creeks have been impacted as significantly as Boundary Creek by the operation of
the bore field,

Operation of the barefield has likely resulted in a minor reduction in base flow in a small section of the
Gellibrand River (in the order of 0.3ML/day or 0.8% of low flows). Dry climate conditions have caused a
greater reduction in base flow (In the order of 0.6ML/day or 1.6% of low flows) according to the groundwater
model.
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Shallow aquifers across most of the study area have not been significantly influenced by operation of
the bore field suggesting that there is very little impact to vegetation outside the Boundary Creek catchment.

Page | 184

2. Is there a list of which things are to be remediated

As outlined at the workshops sesslons Barwon Water is keen to develop the remediation approach with members
of the catchment community. While there is a report that outlines a proposed approach to remediation, Barwon
Water would like to test this approach further. To this end a Boundary Creek remediation working group will be
established. The purpose of this working group is to actively engage with Barwon Water to jointly design a
remediation plan for Boundary Creek and Big Swamp via a series of workshop sessions. An Expression of
Interest will be advertised soon for interested community members to participate in this process. We envisage this
process running from March to September, 2018.

The remediation approach under review includes the information presented to the Community Reference Group
in October 2017.

Ongoing monitoring will continue with emphasis placed on sites that the groundwater model has identified at risk
of impact from future pumping. These include:

Gellibrand River - recommend site specific study is undertaken south of Kawarren to confirm the
effectiveness of the alluvial aguifer in maintain base fiow to the rivers and presence of high value GDEs.
Additional groundwater or streamfiow monitoring and vegetation mapping is likely to be required as part of
this study.

Barwon River East and West Branch south east of the Bambra Fault - recommend site specific study 1o
confirm the effectiveness of the alluvial aquifer in maintaining base flow to the rivers and presence of high
value GDEs. Additional groundwater or streamflow monitoring and vegetation mapping may be required as
part of this study.

Ten Mile Creek — Reinstate stream flow gauge

Yahoo Creek — Reinstate stream flow gauge

Barongarook Creek — recommend site specific study to confirm presence of high value GDEs. As part
of this study additional groundwater monitoring and stream flow monitoring may be recommended.

Porcupine Creek — review the need for an additional PASS site for ongoing monitoring.

3. If you do have these two lists could you send me coples, please?

All reports have been circulated to all Community Reference Group members and are available on the Have You
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Say webpage ~ If you require a hard copy of any reports please let me know and | will organise to post it out.

Regards

Tracey Slatter

Managing Director | Barwon Water

55-67 Ryrie Streat (PO Box 659) Geelong VIC 3220
T 13) 5226 2544 | W www barwonwal V

It would appear there is no list of impacts or a list of things for remediation other
than the Big Swamp Wetlands and Boundary Creek. Even the impact within the
wetlands and the Boundary Creek Catchment still have not been listed.

Tracey Slatter states there is a small impact on the Gellibrand River but...

no impact anywhere else.

The rest of the letter explains that a working group would be set up to oversee
the remediation of the Big Swamp Wetlands and Boundary Creek. Further
monitoring would be conducted at some other locations while others may be or
are likely to be monitored and studied.

One of the problems the remediation working group has found with the
remediation plan was a failure to have gathered sufficient data on the Big
Swamp Wetlands to make any informed decisions. This was confirmed by the
three experts called in to assist. Facilitation of successful remediation could not
be based upon serious data gaps missing in relation to the Big Swamp Wetlands.

End extract.
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APPENDIX 18

Rofornrce Graug s and Friotinatioo

APPENDIX 19
The pages in Appendix 19 is an exact extract from Otway Water Book 42 F.

Impacts from the Barwon Downs Borefield
Extractions.

Known Impacts from Groundwater Mining.
1. Big Swamp devastation.

Ry l Page | 186

1.1.1. Perennial wetlands dried out.

1.1.2. Previous fire proof area turned into a permanent fire
hazard.

1.1.3. Release of carbon and other gases to the
atmosphere.

1.1.4. Creation of one of the highest Inland Freshwater
Actual Acid Sulfate Soil sites in Australia.

1.1.5. Pollution and contamination of aquifers.

1.1.6. Vegetation shift to species tolerant to much drier
conditions.

1.1.7. Acid water and heavy metal releases into the Barwon

River Catchment.
1.1.8. 30 KM fish kill down the Barwon River.
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1.1.9. Stygofauna compromised.

1.1.10. Soil composition drastically changed.
2. Soaks, springs and creek drying up.
3. Farmland viability threatened.

3.1.1 Actual Acid Sulfate Soils resulting in unproductive soils. "¢ 187

3.1.2 Stock and Domestic water rights lost through water
contamination and cessation of creek flows.

3.1.3 Infrastructure degraded.

3.1.4 Spring fed dams compromised.

3.1.5 Summer grassland pick on river flats decreased.

3.1.6 Fire retardation ability of these same flats lessened.

4. Boundary Creek Catchment.

4.1.1 Constant flow from Artificial Supplementary Flows in the
upper reaches of Boundary Creek have created a different
creek and riparian vegetation ecosystem.

4.1.2 The lower reach of Boundary Creek has large periods of no
flow.

4.1.3 Loss of platypus, fish, yabbies and other freshwater
species.

4.1.4 Riparian and Groundwater Dependent Ecosystems within
the Boundary Catchment have been dried out, devastated
or compromised.

5. Dubious reports have been produced that are being used as
reference and or basis for present and future water resource
management decisions.

6. The Lower Tertiary Aquifers are being mined.

7. The extremities and area of impact are continuing to expand.

8. A cone of depression has been created under Kawarren.

9. Groundwater flow paths have been seriously altered.

10. Baseflows in waterways of the upper Gellibrand River
Catchment have lessened.

11. Deterioration of trust and faith by local communities in

Barwon Water’s motives, actions and ability to environmentally

and agriculturally manage water resources in the area.
(See Book 42C, page18-20)
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Impact on the Kawarren Area.

Jacobs 22 March 2017 Integration Report, page 71.

“An investigation by Jacobs (2016f) confirmed that drawdown
extends to Kawarren area.”

Impact on the Gellibrand River.
SKM/Jacobs (18 December 2017) maintain that there is limited impact
on the Gellibrand River.

Impact on the Campbell’s property at Yan Yan Gurt.

SKM/Jacobs State the “This assessment makes the assumption that
current conditions at the investigated sites are not materially
affected by pumping from the borefield.” (14-09-2015)

It is also stated in this report that the drawdown under the Campbell’s
site is 2-5 metres — inside the area of drawdown influence.

Unkowns that could be impacting the region.
1. Salinity movement within the earth structures under changing
hydrogeological conditions.
2. Downward vertical leakage and movement of groundwater.
3. Source of the recharge waters achieving an 80% recovery near
the borefield as described by Jacobs.
4. The time needed for aquifer recovery.
5. The impacts that will continue to manifest during any recovery
period.
6. The cost of remediation, recovery and or future groundwater
extraction.
7. Reduction in surface and aquifer inflows/outflows to and from
Lake Colac.
(See Otway Water Book 42C for discussion impacts/trust etc.)

End Extract.

Appendix to Otway Water Book 51

Page | 188



APPENDIX 20 Observation Bores Monitoring the Aquitard.
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These two pages of tables taken Barwon water 2017-18 report to Southern Rural Water.
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The aquitard does not have to be monitored as part of the licence, and there
were zero observation bores in the aquitard when the 2004 licence was issued.
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Bores in Gerangamete Bores in Gellibrand
GMA GMA

Narrawarturk Marl 0

(@)

Clifton Formation 3 0

Taken from Otway Water Book 30, page 12.

/ TJ,(.”‘\/ K‘)’(J {4 l}'b L}- L,) 1)’*1.;»‘.)@--.%&3'('1_7. ju*[c LM (UL ‘\.9

Maicolm

Please find attachad a map of the groundwater monitoring network {SOBN) within the Gellibrand and Gerangamete
GMAs

The Clifton formation (unit 109) Is shown in figure 4-8, and the Narrawaturk marl (unit 100) i& shown in figure 4.9.
The formation extent is shown by the dotted area. white the GMA boundaries are shown with dashed lines

The Ciifton formation (Figure 4 B), is shown by the blue dots and the Gelfibrand GMA by the dashed black line. and the
Gerangamire GMA by the fight biue dashed line.

In the Clifton formation. there are 3 SOBN bores within the Gerangamete GMA, and no SOBN bores within Gellibrand
{there is only a small aquiler extant in this GMA). The coloured dots show the location of the SOBN bores.

The Narrawaturk mar| (figure 4.9) is shown by the blue dots and the Gellibrand GMA by the dashed biack line, and the
Gerangamire GMA by the light biue dashed ine

In the Narrawaturk Mar! there are no SOBN bores within either GMA. This Is bocause there |s very litte available water in
the Narrawaturk marl,

Hopsfully this map will help with your query
cheers
Paul

Paul Wilson | Aoting Manager, Water Resource Monitoring

Vater and Catchsnent
Lavel 10, 8 Nichoson St, East Mebowrne, Victons 3002
T 3 | E: paul. wikoo@dews wic gov.au

BO000E

Page | 191
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Hi Mick,
Can you please help Paul out with the request below from Malcolm Gardiner?

Thanks,
Emma

Page | 192

Emma Davidson | Water Information Munagement
Level 10, 8 Nichoison St, East Meibourne, Victoria 3002
) | W37 89275 | F; AT B9 | E: emma, davidson@celwp.vic.gov.au

- Foewardoc by Emma QavidsooVDSENVICGOV! 00 207112015 08 45 AM

—— Forwarded by Paul WsorVDSENVICGOVY on 30/11/2015 08 09 AM —

Makcolm Gardiner <olwaywsier @l yahoo cam sus
Paul. Wiscn@dalwp we gav au
Duto 291172015 12.08 PM

Subject Onsarvation bores

fBello Paul,

Would it be posaible to alsc ask pecple Ln your department to provide a map of the Gellibrand
Groundwater Management Area and the Gerangamete Groundwater Management Area showing the locations
of observation bores that are monitoring the Clifton Formation and The Narrawaturk Marl. 1t would

be helpful if the Clifton and Narrawaturk bores are marked differently.

Kind regards,
Malcolm.

Malcelm Gardiner
Email otwaywater#yahoo.com.au

Phone -

B

Barwon Water has put in aquitard observation bores since 2014 but they only
monitor very restricted areas and levels of the Aquitard. The area of impact
from groundwater extraction drawdown is in the order of 500 km? and these
bores provide very limited data.

Appendix to Otway Water Book 51



APPENDIX 21. Buffering Capacity of the LTA.
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Taken from the 2006-2007 Barwon Water Gerangamete Borefield report to Southern Rural Water.
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Figure 3: Flows and releases to Boundary Creek at Yeodene ~ Water table level

pre 1982.
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APPENDIX 22

Page | 195

-1

Boundary Creek, Big
Swamp and Surrounding
Environment-
Remediation and
Environmental Protection

Plan
Scope of Works

Ko J y |
necea e L 0.\».?..#

& BarwonWate
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This page is taken from Appendix C of the above Scope of Works submitted 20
December 2018.

between September 2014 and September 2018 suggests that this whole section of Page | 196
Boundary Creek is net losing {at a rate of about 1.6 ML/day). If most of the loss is in Reach 2
then this needs to be factored into the design of environmental flows for Big Swamp.
Furthermore, an understanding of the hydrology and hydrogeolagy of Reach 2, is necessary
to understand water dynamics in Big Swamp
Previous studies: lacobs has undertaken both modelling (Jacobs, 2017¢) and field work
“ ¢ (tacobs, 2017a) to examine the hydrology and hydrogeology in this reach. Based on the
Q most recent fieldwork Jacobs {2017a) suggests that the westem section is net gaining {from
thbt local inflows from the immediate catchment) while the eastern section is net losing. These
A,.T,e.) conclusions are based on a limited set of observations.
T{p‘wS 27 Potential Activities: Undertake a more detailed (and on-going) assessment of water
. ,J“ dynamics in Reach2. This would include the installation ofaw-natch weir on Boundary N‘of .
E'fl" Creek immediately upstream of Blg Swamp as well as alserie ezon & O
damplands 10 measure water depth and hydraulic preSsure. I/ / &
(\-7)’4\ Feasibility: |dentifying a suitable site for the installation may be difficult. '}Calg
Site access for machinery for the instaliation of the wel
problematical.

Cost: $3857 for installation; $ for on-going monitoring /V‘w‘ /f"gj
B
- a
Current Ecological Condition ps F
Questlon 3: Can surface water alone sustain th ecolo Fthe damplands? X
Context: It is probable that the ecological congl | as be sustained by e

groundwater inflows from the lower taftiaj
inflows may lmpact on the ecalogic

2 2016 (facobs 2017d). 4‘
ent through the establishment of phote polnts W ¥
ents. Results interpreted based on ?0

% o) s hydrol \and hydrology ident ¥ 2. 9@
> 4\ O?
” / %L.
¥h,, / s
axi 5
2.23BigSwamp \[wz“? P o)
@ X Big Swamp is a highly mod peat bog on Boundary Creek. In the past the swamp was 1
drained for agricultural pyl

es. Mare recently water inflows into the swamp have been
altered through a combifiation of groundwater extraction, surface water harvesting and
climate change. Drying has exposed acid sulfate solils in the soll profile causing episodic acid
events downstream. As a consequence of drying there have also been a serles of peat fires
In the swamp. To contain the fires a trench has been dug through the swamp, further

la ¥ altering the hydrodynamics within the swamp, There is strong community support to
restore the ecological condition of the swamp. F

1oL 27

Water balance and flow paths

Question 4: Is there a hydraulic connection between Big Swamp and the Lower Tertiary
Aquifer (LTA)?
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This page is taken from Appendix C of the Scope of Works.

Sould Ue EVER USODM e /\/Rﬂ)

pE4 /)e 7 Page | 197
J 3 % Context; There is community concern that Big Swamp is directly connected to the LTA and

poor water quality originating from the swamp (metals, metalloids and acidity) is impacting
on water quality in the aquifer. Understanding where the LTA intersects Boundary Creek Is
critical in understanding the hydrology and hydrogeology of the region, which in tum is G : “ Lbr
critical in assessing potential management interventions. Uores No)
Previous Studies: Based on modelling and earlier bore logs Jacobs (20172 and 2017¢) have ),‘ ee !
¥ suggated thal Big Swamp lies over an aquitard and the outcropping of the LTA is in Reach
@ dnum has been undertaken within the swamp to determine the substrate

under Big Swamp.

Potential Activity 1. Undertake a drilling program to date rmine tf eht of the aquitard
under Big Swamp. _

Feasibility: The problem with this proposed activity is physicallygettingadrilling ng capable

of drilling through to the aquitard onto the swamp. Evenifth:
@ support the weight of a drilling rig, there would be substantiale

through clearing of access tracts. t__co“l | . _ JQM“
G ARD veg ﬂ\u“t ;G‘w

Cost: $555 - 555857

Potential Activity 2: Undertake surface watefma ance a iAg using the three

extant gauging stations on Boundary Creé S ) Bge immediately upstream -’, um
of Big Swamp proposed to address

fically ground penetrating radar and or
ine location of the aquitard and LTA,

terrain, Aerial EM ays may have already been flown over the region
Cost: $5-55557 —
Question 5: Are there preferential surface or subsurface fiow paths in Big Swamp?
Context: Jacobs {2017a) preferred mitigation approach was to construct a barrier across the
swamp to permanently wet the swamp. The design of the barrier (including depth) needs to
be based on a detailed understanding of the alter flow paths in the swamp.
Previous Studies: As a part of its recent investigation into Big Swamp, Jacobs installed 5
@ ¥ piezometers i_g_;the swamp - each to a maximum depth of about 3 metres,
Proposed Activity: It is proposed that up to an additional 18 plezometers are installed to
/ determine groundwater dynamics. The piezometers would be evenly distributed across the

ND Surt #H .

e IN fe S L B
7

7 During the review process of the original Discussion paper it was suggested to nelude i second v-notch weir
ut the eastern end of Big Swamp.
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APPENDIX 23

| S, Department of Water
Your red: \ 5 Resources Victoria
Our ref 20d Floce,

an 003980 2 35 Spring Street
Conact: 651 3940 Medbaurne, 3000
R Bugeja Telephone: (0G) 65) 2977

Facsimile: (03) 651 2089

8 February 1989

Mr Malcolm Gardiner

RMB 5180
KAWARREN 3249

Water Victoria

Dear Mr Gardiner,
DRAFT WATER MANAGEMENT STRATEGY -~ SOUTH-WESTERN REGION

Thank you for your letter of 31 January 1989 in which you ask a
series of questions about recommendations made in 1986 for
environmentally oriented studies to form part of the monitoring
program to accompany groundwater pumping at Barwon Downs. You
also sent me a copy of your notes, apparently prepared at about
the same time, in which you identify what you thought were
discrepancies between recorded and forecast water consumption
figures in the Geelong water supply system.

I understand that you have also sent these latter notes to the
Geelong and District Water Board and that a meeting has been
arranged with the Board for this week at which the basis of the
water demand forecasts will be discussed. Under the circumstances
I think I should leave it to the Board's officers to answer the
points raised in your notes. However I would still be prepared to
talk to you if you wish, after your meeting with the Board.

In relation to the studies recommended by Quentin Farmar-Bowers
in his October 1986 report, I can provide you with the following
information:

Ty -"V‘eg;\r.attoﬁ—s‘ti'dtes e
{a) Pasture e

ARA Geelong have examined the intcrmodngcxplevatlon
~———"recharge areas and have indicated that any effects of

b}ofﬂ”J 7 reduced groundwater levels on agricultural species
“M“JAA" would not be significant. This is because of “the
oy )
{ PRI P2 O D Af¥ e
. i and TrowWK O ' ¢
\ ._;\ 1 “-‘L\ L) e -s\ E A & i “t,,\- o v 1'\1. I o
(aole ] RayA y  *T hask o I ) =7
- I W (V7 —
e = .{" { v
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.'// 2
/ marginal agricultural nature of the area and the
substantial absence of improved pasture species.
(b) Native Vegetation
drisk Involves detailed mapping of existing vegetation,
o ot identifying areas subject to possible changes due to
changed groundwater levels, establishing monitoring
plots, doing base-line monitoring followed by
progressive monitoring.
2. Fauna
(a) Fish
DCFL (B Tunbridge) included Boundary Creek in the
environmental flow and fish study of the Barwon
catchment., This study was funded jointly by state
government agencies and local water authorities,
including the Geelong and District Water Board.
(b) Mammals, Reptiles and Frogs
Net X Involves documentation of the abundance and species
dori composition. Work to be co-ordinated with the
i vegetation work.
- ZNo mudin. of birdsg
3. Water Quality Studies.
RWC simulation studies of the Barwon River system included
= an assessment of reduced flow in Boundary Creek. Direct
monitoring of Boundary Creek forms part of the artificial
recharge study.
4. Landscape Assessment
NsF Dons A visual management assessment by DCFL appears to be the
appropriate approach. g
5. Archaeology
Ndﬂ)gﬂa Involves work by the Victorian Archaeology Survey.
During 1987 I wrote to DCFL, Colac in relation to items 1l(b),
2(b) and 4 asking for advice on the priority which should be
placed on the recommended work. I was concerned to know whether
the work should be commenced immediately at that stage of the
groundwater testing or if it could reasonably be deferred until
after a review of the testing indicated whether or not there was
some prospect that the Barwon Downs wellfield could be developed
to the next stage. I also wanted to know whether DCFL thought
that the work would contribute to its Regional priorities and
whether it would be prepared to undertake the work.
h(pb_a‘Although item 5 did not fall within the area of DCFL
(8;57 responsibility, the same reasoning applied in relation to the
ND"D:.)N‘";'
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/ :
timing of the work.

At the time, other priorities and commitments relating to the
NREC hearings resulted in the advice from DCFL being deferred. Page | 200
However with the strong strategic direction in favour of
intensified groundwater investigations emerging in the Regional
Strategy, I have recently asked DCFL to re-examine the matter.
Their advice will enable the South-Western Region Task Force
Working Group on groundwater to take the appropriate further
action on these outstanding recommendations by Quentin Farmar-
, Bowers.

L

W\‘JO_ In answer to your postscript, survey bench marks have been
*C‘&\\).'—{L\Destablished and are being monitored to detect any regional

| 8 W'\.iw subsidence which may be attributed to the groundwater

ot T extractions. However based on theoretical assessments made by
w(\ i Dr Evans of the Rural Water Commission, no significant subsidence

o {o'. is anticipated.

As discussed with you by telephone, I would welcome the
opportunity to discuss these matters with you in person or to
talk to a meeting of your Committee.

Yours sincerely

RM BUGEJA
Planning and Environment Branch
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APPENDIX 24.

Comment on:

Boundary Creek, Big Swamp and Surrounding Environment — Remediation and
Environmental Protection Plan. Scope of Works. Barwon Water, 20" December 2018.

by the Southern Rural Water Independent Technical Review Panel, January 24™ 2019.
. e STV

Summary

Barwon Water has prepared and submitted a Scope of Works to Southern Rural Water on
December 20" 2018 in response te the Ministerial Notice served to the corporation under
Section 78 of the Water Act 1989 The Scope of Works documents the extents of the
investigations required to prepare a Plan for the remediation of Boundary Creek, Big Swamp
and the surrounding environment impacted by groundwater pumping at Barwon Downs. The
document has been provided to the Independent Technical Review Panel (ITRP) appointed
by SRW to provide their comments.

Overall the Scope of Warks document addresses the Section 78:Notice requirements and Is
clearly presented. However, the ITRP consider that the focus of the Scope of Works is too

| narrow, being centred on managing the impacts of acid suifate soils, rather than managing
anubtoadet effects of groundwater drawdown. The geographical extents of the environment
impacted by groundwater pumping at Barwon Downs, and the breadth of environmental
issues, are both considered too limited.

This technical review of the Scope of Works includes commentary on the limitations
identified by the ITRP and suggestions on where more clarity or additional information is
required to assess the scientific logic or provide justification for the proposed investigative
works.

Introduction

This document reviews the Scope of Works submitted to Southem Rural Water (SRW) on
December 207, 2018 in response to the Ministenial Notice served to Barwon Water under
Section 78 of the Water Act 1989. The Section 78 notice diracted the corporation to;

a) continue no extraction, other than for maintenance and emergency response, and

b) prepare a Plan for the remediation of Boundary Creek, Big Swamp and the
surrounding environment impacted by groundwater pumping at Barwon Downs, and

¢) describe the environmental outcomes for the waterways to be achieved by the
remediation Plan.

The notice required Barwon Water to submit a Scope of Works that should include:

« the identification of the area covered by the Plan, the environmental values to be
included, and the necessary environmental assessments and the methodology for how
it proposes to develop the Plan.

The Scope of Works has bean provided to the Independent Technical Review Panel (ITRP)
appointed by SRW to provide their comments on the document
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For example, the above figure also identifies areas on the southemn side of the Barwon Page | 202
Downs Graben, where the Lower Tertiary Aquifer (LTA) outcrops near the Barwon River

East and West branches, that are affected by groundwater level drawdown to a similar

degree as near the Boundary Creek and Big Swamp. Furthermore, and contrary to

statements in the Scope of Works (section 5.1), the groundwater model does not over-

predict drawdown in the Barwon River area (e.g. the first figure in Appendix D of the cited

technical report by Jacobs (2017) shows sound model predictions at monitoring bores

64241, 48249 and 82845),

The Scope of Works document cites Jacobs (2017) as concluding that the *main driver of
reduced baseflow in Boundary Creek was related to the lowering of groundwater levels in
the Lower Tertiary Aquifer (LTA) which outcrops along much of Boundary Creek” (which lies
at the northern margin of the Barwon River basin). By extension, the drawdown in the
southern LTA outcrop area of the basin is also likely to be reducing stream flows in the
Barwon River branches that cross it. While there are no stream gauging stations in this area
that could provide data to confirm whether or not this is occurring, the groundwater model
could and should be used to quantify the effect.

Indeed, the Groundwater Assessment Report (Jacobs, 2018) uses the groundwater model
results to identify these river reaches as highly connected to groundwater (Figure 7-1),
significantly affected by drawdown (Figure 7-2) and at high (unmiitigated) risk (Figure 8-3).
While it is suggested that there are factors thal “mitigate” the impact risks because they “are
not reprasented well in the model”, these factors are not adequately justified; for example:

» the regional aquitard is indeed represented quite well in the groundwater model, so
the predicted drawdown (s actually @ “mitigated” drawdown;

+ miner alluvial aquifers are indeed not represented in the groundwater model, but they
should be, to justify the ciaims of a Class 3 model confidence level, and thus it has
not yet been established to what degree the alluvium may mitigate drawdown effects.

When reviewing the area covered by the Plan (tabulated in Table 1 of the Scope of Works,
page 27), Reaches 2c and 3 are well-justified for inclusion, but the rationale for not including
Reach 2a and Reach 2b of Boundary Creek is questioned, and the upstream extent of
Reach 2a (or downstream extent of Reach 1) is not adequately justified

Reaches 2a and 2b are excluded on the basis that surface flow offsets can manage the
impacts, but that only allows for management of the in-stream effects. It does not
adequately consider the effects on the surrounding vegetation (not simply the riparian
margins) and on stream-aquifer interactions and the hyporheic zone due to these reaches
changing from previously gaining streams supported by high groundwater levels to now
losing streams and a deep watertable.

There Is no rationale provided for the extension of Reach 1 to the downstream side of
McDonald’s Dam, given that Reach 1 is described as where Boundary Creek flows over
outcropping bedrock. Reach 1 should end at the downstream end of that bedrock, where
the LTA outcrops. The stream-aquifer interactions change at that point, due to drawdown in
the LTA but steady levels in the basement outcrop area (i.e. the basement reach remains a
j gainin stream, but the LTA reach has changed from a groundwater-dependent gaining
am to now losing). Reach 2a should be extended upstream across where the LTA
outcrops, as the hydrological conditions are wholly consistent with the current Reach 2a in
terms of groundwater levels and stream-aquifer interactions.

The Scope of Works focuses on water quality impacts associated with ASS within the
Yeodene Swamp, and this appears to be the key rationale for limiting the focus of
investigative works to Reach 2¢ and Reach 3, which are either within or downstream of the
swamp. However, limited water quality data from Jacobs (2017) suggests that pH is
dropping and EC, soluble Al, Fe, Ca, Mg and importantly sulfate are rising in Boundary
Creek from the Damplands to a location upstream of the Yeodene Swamp (i.e. across

Appendix to Otway Water Book 51



APPENDIX 25.

A

Barwon
Water

Page | 203

GROUNDWATER LICENCE
NO. 893889
GERANGAMETE AREA

2003/04 REPORT

1.INTRODUCTION

Barwon Water operates the Gerangamete Groundwater Field to supplement surface
water harvesting from the Barwon River and its tributaries. There are currently 6
production bores each licenced to deliver between 9.5 and 11.0 ML/day. The bores
deliver water to the Gerangamete Water Treatment Plant where it is pre-treated prior
to pumping to the main transfer channel and eventual storage and full treatment at
Wurdee Bolue. The licence came into operation on the 29" April. 2004 and is valid
until the 30™ June. 2019.

Under the terms of the licence. Barwon Water is required to report at yearly intervals
on groundwater extraction operations and provide information on the impacts on
aquifer pressures. These are monitored through a network of observation bores which
indicate groundwater levels and rate of change of levels during pumping and recharge
periods, It is also a reguirement to monitor and report on groundwater salinity. land
subsidence and environmental impacts from groundwaler extractions.

The purpose ol this report is to provide details of regional groundwater and land

surface monitoring activities for the period July 2003 to Junc 2004 to meet the
requirements of Groundwater Licence No, 893889,
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Water levels did not decline below the critical levels stipulated in Clause 3.1 of the
licence. Note that YEO40 is reported as dry and currently not read. Preparations are
underway to log each of the above bores and replace YEQ40 with a new bore before
December 31, 2004. Final recommendations and actions from the bore logging will be
included in the 2004/05 annual report. Page | 204

6. METERING (Clause 4)

Groundwater extractions were recorded in July 2003 for the new bores GW6 and
GWS8. The extractions were minor and part of the commissioning process for these
bores. Daily extractions are recorded on the attached Appendix G.

7. SUBSIDENCE (Clause 5)

7.1 Land Subsidence Measurement (CL 5.5a)

Measurements were carried out and compared to 2002/03 readings for the subsidence
monitoring network specified in the Fourth Schedule. Readings were conducted by
the Spatial Information Services section of Barwon Water and presented as a report
within Appendix H. The report includes a brief item on maintenance inspections for
the monitoring marks.

There were no issues arising from the measurements with all variations in level less
than 10mm,

8. FLOW IN BOUNDARY CREEK (Clause 6)

8.1 Discharge to Boundary Creck

A total of 7O0ML was discharged into Boundary Creek between November and March
during 2003/04,

At present the flows are measured by noting the drop in flow to Colac Basin No.4 as
the scour is opened. It is planned 1o install a new scour and flowmeter during the next
stage of the Colac Pipeline replacement in the 2005/06 financial year.

Planning is underway to install a new bore in Boundary Road to replace YEO 40.
Works will be completed by early January. 2005,

9. PROTECTION OF RIPARIAN VEGETATION (Clause 7)

Floral surveys are required at several sites within the first five vears of the licence (by
July 2009). No surveys have been carried out to date.
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APPENDIX 26. When Licence 893889, 2004-05/2005-06 Reports were sent to

SRW.

K, Y, Southern FREEDOM OF INFORMATION
s
-/ Request for Access to Documents

Managieg Watgr. Serving Communities

Applicant Detalis

Surname: P T N . ,  First Name;
(I » LN IS "j;w‘ L™
Postal Address: |, i sk
1% C owine LA = T\ - WA LN
(¢ Posteode: o)
Telephone (H): | 2 e | Telephone (B):
. g L Z Lo i ’-’A. —
Telephone (M) Email. | ; I\
{ 121U iserd tom
Forms of Access
Please (tick)  where appropriate
_J' | request copias of the document(s) to be forwarded by mail,
] | request an inspection of the original document, *
] I-am prepared {o inspect copies of the document{s) where the provision of
onginals would interfere unreasonably with the operations of Southern Rural
Water

L] Other (Please Specify)

Details of Request

Under the Freedom of Information Act 1982, | wish to gain access to the following
| documents:

(‘L_.-L.\l._‘ SURIEY! (R N # \ M aru i { AL WL Pt A TR

LiColwe N o ko ‘9(<{r:-':4_4 L-;I 110(“7 %L\f{’(,},’:;f\\, w‘ﬂ‘—\‘{l?’

P e O wos | Baes . Sova . (hyJals

" S b & Yo
Note: I there is insufficient roomn

in the space provided, please aftach detalls

| enclose an application fee of $24 40 which ig payabig for this application and | understand
that | will be supplied with a statement of further charges if appropriate.

| understand that a charge may be made for the reasonable costs incurred in searching for
the records and supplying a copy of the information or for making arrangements 1o view a
record or for supervising inspectian-ef-any matenal

/! = S S 2
Applicants Signature: @A / ( s Date: el [ &b /dQ’—‘e
l

Where to send this form: / [

Mailed to:

Freedom of Information Officer
Southem Rural Water

PO Box 153

MAFFRA VIC 3860
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) ~l \Alxtds
I | ¢ ’.I vvale!

@ Southern

Maenaging Water: Serving Communities,
st sl sadinging Page | 206

Our Reference: 1048526
30 July 2012

Maicolm Gardiner
1805 Colac Lavers Hill Road
KAWARREN VIC 3249

Dear Mr Gardiner

FREEDOM OF INFORMATION REQUEST

| refer to your Freedom of Information Request received at our office on 5 July 2012
Your request included the following item,

1. "The records showing the dates when the final copies of the 2004-05 and the
2005-06 report of the Gerangamete Groundwater Management Arza,
Groundwater Licence Number 893889, from Barwon Water reached or was
fodged with Southern Rural Water."

Please find enclosed a copy of the documents as requested. A cover letter from
Barwon Water dated 5 April 2006 for the 2004-05 report was received at our Maffra
office on 18 April 2006. The 2005-06 report was lodged electronically, following a
thorough search of our system we could not locate the covering email but a zip file
that is used to bind all the Annual Report documents together was located which
indicates the documents were submitted around 11 January 2007.

As part of the FOI process | am also required to draw your attention to Section 51 (1)
of the Act, which gives you the right to have the decision reviewed. If you wish to do
s0, it will be necessary for you to write to the Chief Executive at this address asking
for an internal review of my decision. You have 28 days from the date of this letter in
which to ask for a review.

Yours sincerely

FOI Officer
88 Johnson Straet Post Office Box 153 Phone 1300 138 510 srw@srw.com.au DX 217245
Maffra Victoria, 3860 Matfra Victorla, 3860 Fax (D3} 51389 3150 WWW-SIW,COM. AL ABN 70801 475 421
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Our Ref: 15/160/00232 Barwon
Your Ref: 00893889 Water

Enquiries To:  Justin Franklin
BARWON REGION
i Page | 207
. 61-67 Ryrie Street,
April 5, 2006 o0 Mo Geelong, Victoria.
Ciigosal Gage Gaalong, Victors, 3220
D X 22061 (Geelong)

Phone: 1300 856 007
Trevor McDevitt 18 aPg 2008 ::‘ pos ﬁ),m,fx
Manager Licensing Administration m—e—— www.barwonwater.vic.gov.eu
Sourthern Rural Water ‘~°°“"’3m Rural Ware,
PO Box 153 Vi
MAFFRA VIC 3860
Dear Trevor,

Re: GROUNDWATER LICENCE 893889 - 2004/05 REPORT

Please find enclosed the Groundwater Licence Report for 2004/05. The report has been
prepared in accordance with the requirements of the licence including groundwater level
monitoring results and a description of wotks carned out during the year,

Barwon Water's storape levels did not reach the critical point i 2004/05 that tnpgers
pumping in the Gerangamete bore field However significant maintenance work was
completed on the monitoring network and production bores.

If you have any quertes relating to the 2004/05 Groundwater Licence Report, please contact
Justin Frankhn on 5226 9129,

Yours sincerely,

lan Dawvis
Manger
Water Supply

Lincl: Barwon Water Groundwater Licence Report 2004/05

il 1
il
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&= Barwon Water GW Licence Report 0506
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GROUNDWATER LICENCE
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2.2 Groundwater Modelling

The groundwater model has been developed using the internationally recognized
modular, finite difference, three dimensional model: USGS MODFLOW. Visual
Modflow pre and post processing interface was used to construct the model and
execute processes.

The objectives of the model are to determine the long term sustainability yield of the
aquifer and to determine the impact of pumping from the wellfield. The model also
provides potential behaviour of the aquifer system in response to pumping.

The hydrostratigraphy of the Barwon Downs graben has been simplified into a five-
laver system for the numerical model as summarized below.

Model Laver Model laver name Hydrostratigraphic units included

Layer | Gellibrand Marl Gellibrand Marl, Newer Volcanic
Viaduct Moorabool, Quatemary

Laver 2 Clifion Formation Clifton Formation

Layer 3 Narrawatuk Mari Narrawatuk Marl

Laver 4 Ditwyn Formation Menpunga. Dilwyn Formation,
Pember Mudstone

Laver 5 Pcbble Point Formation | Pebble Point Formation

The model shows that the proposed licensed extraction can be supported by the
aquifer.
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Centra for eRasearch and Digital Innovation
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Barwon Downs Borefield:
Review of literature and

identification of issues
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1. Conceptual model of the Barwon Downs Graben

It is clear from the literature that a considerable effort has been put into understanding the
conceptual model of the groundwater storage and movement in the Barwon Downs Graben,
and its relationship to the rest of the Otway Basin hydrogeology, This included drilling and
constructing investigation. observation and monitoring bores; undertaking aguifer tests to
measure parameters; measuring and monitoring groundwater heads, measuring and
monitoring water chemistry and isolopes; and constructing and calibrating numerical models
to run pumping scenarios. The result is that much is known about the physics and chemistry
of the groundwater system.

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 useldemand) considering the time and
place of the observations in broader Barwon Downs landscape.

2. Numerical model of the Barwon Downs borefield

From the literature it appears that there have been at least six numerical models developed
over the past thirty years. and the latest mwmmewmm
Classification (Class 3) in the Australian Groundwater Modelling Guidelines. The main
purpose of the new numerical model is to predict future impacts for various borefield
management scenarios.

Fage *

The identified gaps in the numerical model relate to the accuracy with which it can estimate
the impact on groundwater dependem environmental values under different scenarios, time
periods and at different locations. This is partly due to the incomplete conceptual model on

which it is based. In addition, the ability to link the numerical ndwater model to the latest
numerical climate change models is unclear. e

WALENS

3. Environment protection
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APPENDIX 28.

Groundwater Extraction from Barwon
DownStoJuIy2010
Page | 213
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APPENDIX 29. Extract from Dahlhaus — see Appendix 27.

3 Identification of issues

Because it is a hidden resource, groundwater is notoriously difficult to conceptualise and
model, with even the most experienced hydrogeologists acknowledging that models only
approximate reality (Voss, 2011a, 2011b). Groundwater movement is through complex
pathways within the voids in the geological materials of an aquifer, and the fiux continuously
responds to external forces, both natural and man-made. Understanding these transient fluxes
in groundwater systems requires information about aquifer hydraulics. hydrological drivers,
and time scale of management. It is widely recognized that aquifers respond on different
timescales to hydrological change and that hydrological drivers themselves, such as climate,
are not stationary in time (Currell et al., 20186).

In response to this reality, the hydrogeological understanding and management of the Barwon
Downs borefield is continuously evolving. These challenges have been acknowledged to
some extent in the recent consultant reports by Jacobs (2017b) that have extended the list of
potential impacts to the broader region (e.g. Jacobs, 2017b, Figure 1.5, p.17).

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.)’. Therefore, in conceptualising groundwater systems there are inevitable uncerainties,
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,

When considering the uncertainties. a distinction is made between statistical variability (known
as aleatory uncertainty) and lack of information (known as epistemic uncertainty). In reviewing
the 166 items for this study, it is apparent that there are potential gaps in the completeness of
the information (that is, the epistemic uncertainty) that is considered by the author as
necessary to assess the impacts of operating the Barwon Downs borefield. These have been
grouped into five broad areas discussed in the following sections,

Page | 219

3.1 Conceptual model

From the reviewed literature. it is apparent (Figure 2.3) that most of the past effort has gone
into understanding the conceptual model of the groundwater storage and movement in the
Barwon Downs Graben, and its relationship to the rest of the Otway Basin hydrogeology. All
this past work is based on the standard scientific method of observation and gathering
empirical and measurable evidence to hypothesise groundwater behaviour, with a focus on
groundwater exploitation. In other words. much of the effort to date has been put into drilling
and constructing investigation, observation and monitoring bores, undertaking aquifer tests to
measure parameters, measuring and monitoring groundwater heads, measuring and
monitoring water chemistry and isotopes, and constructing and calibrating numerical models
to run pumping scenarios. Over time, the reduction in statistical variability has greatly
improved the accuracy of the models to predict drawdowns and in some more recent studies,
the impacts on baseflows to some waterways such as Boundary Creek and the Barwon River.

However, the impacts on the broader environment, detailed later in Section 3.3. were not
predicted by the models. This raises the question of whether the current conceptual model is
adequate to fully explain the links between the groundwater extraction and environmental
impacts within the broader biophysical landscape. The answer is not easily gleaned from the

' Recent examples in the global literature include conceptual models that include economic.
environmental. social and cultural values (or 'services') provided by the groundwater system

1) P . o, te. f e ~k

Sage 12
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literature, because of the piecemeal studies (both geographic and quality). While academic
research has added a massive understanding of some issues (e.g. Atkinson et al., 2014;

The last well-documented ooncepmal modei Jis that of Witebsky et al. (1998), also partly
pﬁbhshed by Shugg and Jayatilaka (1998). T)us model includes the geological (Figure 2.5)
and hydrogeologlcal components..and their geometry, groundwater flow, movement and
quality, but is limited in its.environméntal components to streamflow, springs, and surface
subsidence., The report on the latest numerical model partly explains the conceptual model of
groundwater-surface water interaction, and the model area has been extended (Jacobs,
2017b). However, a full conceptual model of the Barwon Downs groundwater system that
includes groundwater dependent rivers, wetlands, ecologies, aesthetics, amenity, cultural
values, etc. has not been found in this extensive review of the literature.

Hence key questions remain in the following areas:
'« \What is the current conceptual model? Is it extended from the previous models?

+ How complete is the current conceptual model? Where are the gaps and what
components or processes are they specifically related to?

* \What are the boundaries for the conceptual model and what is the logic for choosing
those boundaries? Are the model boundaries adequate to account for all potential
issues?

« Does the conceptual model logically and convincingly describe the groundwater-
surface water interactions and requirements for the waterways, wetlands, springs,
- flora, fauna, diverters/irrigators, recreational uses and cultural uses?

« Does the conceptual model 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?

« Does the conceptual model logically and convincingly explain the hydrogeological
processes implicated in the generation of acid sulphate soils, ground subsidence, soil
salinity and changes to water quality?

3.2 Numerical Model ‘ o 4 ——

The construction of numerical ‘or mathematical models, &m‘

re used to refine the conceptual models. From the literature it appears that there have been
at least six numerical models developed over the past thirty years. An original model by
Geelong and District Water Board, referred to in Teng (1996); the model described by Witebsky
et al. (1996); the model by Teng (1996); the models by SKM (2001, 2007) and the model by
Jacobs (2017b; shown in Figure 3.1). More may have been developed but missed in this
review of the literature, e.g. Jacobs (2017b) refers to a model by SKM in 2011. The main
purpose of the models was to predict the permissible volumes (Table 2.1).

The latest model is a Modflow Unstructured Grids (USG) model (using Groundwater Vistas
V6) that meets (self-assessed) the highest Confidence Level Classification (Class 3) in the
Australian Groundwater Modellmg Guidelines (Jacobs, 2017b),

Themum : nwmmuwwmmmmm various bori
msnngewievﬂi%enn%c The intention is that the model closely approxlmates hydrogeolog-cal
reality, the model parameters are derived from experiments and the algonthms that are used
in the model encapsulate the laws of groundwater hydraulics.

Fagd e

Atkinson et al 2015 Cartwnght et al 2013 Howcroft, 2018, Petrides & Cartwright, 2008), the

w Therefore, the numencal mo els keep evolving as new investigations, bores and tests
a
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But the model is subject to both statis

yacts within the ent “wma wdscape: For example, hindcast® scenarios have
" been run using historical climate and groundwater pumping data in the current numerical
model to compare with the past observed impacts on Boundary Creek and the Gellibrand
River. However, the accuracy of the hindcast is unstated, and the observed effects on springs,
flora, fauna, subsidence, stock and domestic bores, diverters/irrigators, recreational uses and
cultural use

Key questions that arise in the numerical model are:

* Given the uncertainties in the conceptual model, how confidently can the numerical model
represent the potential impacts on the biophysical landscapes of the Barwon Downs
region? In particular, how accurately can it estimate the impact on groundwater dependent
environmental values under different scenarios, time periods and at different locations?

+ What is the statistical accuracy with which the numerical model can hindcast the observed
impacts on the environment, and groundwater use by others, at various times and places
in the Barwon Downs region?

¢ How well integrated is the current numerical model with other numerical models available
for climate, environmental flows and species distributions’?

* Hindcasting is the opposite of forecasting, that is, using the model to calculate what has already
happened, and compare it to the historical data as a check of the model accuracy and usefulness.
? For example, the CSIRO Conformal Cubic Atmospheric Madel (CCAM) developed for regional
climate change research and CSIRO CLIMEX AdaptNRM module for species distnbution under
climate change,
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