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Executive summary

The Boundary Creek, Big Swamp and surrounding environment Remediation and
Environmental Protection Plan (REPP) was submitted by Barwon Water and accepted by
Southern Rural Water in late Felyuary 2020.

This Annual Report presents a summary of the work completed by Barwon Water for the
Boundary Creek, Big Swamp and surrounding environment Remediation and Environmental
Protection Plan (REPP) for the 20192020 year.lIt also includes the quarterly update for
quarter 1 of the 2020/21 financial year which covers the period 1 July to 30 September 2020.

This Annual Report is the first forimplementation of the REPP and includes information on:

1 Implementation progress and upcoming actions
1 Community engagement
1 Progress against success targets

The Annual Report also provides a summary of the data captured this year whichwill inform
implementation and detailed design. Key data summarised includes:

1 Boundary Creek and Big Swamp groundwater le\els, surface vater flows and water
quality.

1 Groundwater levels and recovery trends in the Lower Tertiary Aquifer (LTA)

1 Water quality and macroinvertebrate sampling for Boundary Creek and the Barwon
River.

9 Findings from the soil incubation study for Big Swamp

Key outcomes from the work completed and d ata gathered this year include:

1 A continuing recovery trend of groundwater levels in the LTA

1 Autumn macro-invertebrate sampling in Boundary Creek and the Barwon River, which
follows sampling undertaken in Spring last year, shows that impacts from Big Swamp
were confined to Boundary Creek and the Barwon Riverimmediately downstream of
Boundary Creek.

9 Findings from the soil Incubation study recommended that the swamp be maintained
in a saturated state, consistent with the current remediation approach.
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1.0 Introduction

In June 2017, Barwon Water acknowledged that historic management of groundwater pumping had an
environmentally significant impact in the Boundary Creek catchment. Reductionsin flows caused by groundwater
extraction coupled with a drier climate and supplementary flows not reaching the intended area, all contributed to the
drying out of Big Swamp. This resulted in the activation of acid sulfate soils and ongoing release of acidic water to the
lower reach of Boundary Creek.

In May 2018, Barwon Water established a community and stakeholder working group to participate in the design of a
remediation plan for Boundary Creek and Big Swamp. As part d this process, Barwon Water invited the working group
to nominate their own technical experts to help support them in their discussions to shape the remediation plan.

In September2018Bar won Water 86s commitment t o un drengtheaed througletnee d i a |
issuing of a Ministerial Notice under section 78 of the Water Act, 1989.This notice mandated the development and
implementation of the Boundary Creek, Big Swamp and Surrounding Environmentd Remediation and Environmental
Protection Plan (REPP) b1 March 2020.

The section 78 notice defined remediation to be the controls and actions that could be practicably carried out to

achieve improved environmental outcomes. In order to align this with an accepted scientific definition for reme diation,
the REPP further expanded the definition to be &the controls and actions that could be practicably carried out to improve
the ecological condition and function of areas confirmed to have been impacted by historical management of
groundwater pumping at Barwon Downs, noting that this is likely to be different to the original condition due to the
extent of change since European settlemert.

In February 2020, Southern Rural Wate(SRW)accepted Barwon Water'sREPP, which will be delivered under two
parallel work packages

A The Boundary Creek and Big Swamp Remediation Plan  to address remediation of confirmed impact in the Boundary Creek
catchment resulting from historical management of groundwater extraction.

A The Surrounding Environment Investigation  to investigate whether other areas within the regional groundwater system
have been impacted by historical management of groundwater extraction.

A key requirement of the section 78 notice and the REPP is the provision of quarterly updates to Southern Rual Water
to report on progress with implementation of the plan , as well as an Annual Report The section 78 notice also
stipulates that the Annual Report is required to be submitted to SRW and made publicly available by 30 September
each year.The annualreports capture progress with implementation of the REPP for the preceeding financial year,an
annual work plan for the next 12 months, and a quarterly update for the first quarter of the new financial year.

The 20192020 Annual Reportis the first Annual Report issued in accordance with the REPFsince it was accepted in
February, 2020. This first annual report therefore outline s progress with implementation of the REPP since 1 March,
2020, with progress presented in a similar format to that of the quarterly updates. It also provides additional detail on
outcomes from any further technical investigations, monitoring, the data collected, and tracking against the REPP
success targets.The Annual Report alsoprovides an outline of upcoming tasks for implementation for the next 12
months, which constitutes the annual workplan that will form the basis for tracking progress of implementation of the
REPHN future quarterly updates.

This Annual Report also includes thequarterly update for the 2020-2021 Q1 period (i.e. 1 July to 30 September 2020),

with Table 1 and Table 5 highlighting the actions completed during Q1 2020/21 for the Boundary Creek & Big Swamp
Remediation Plan and the Surrounding Environment Investigation respectively.

@ BarwonWater



2.0 Implementation of the REPP

2.1 Remediation of Boundary Creek and Big Swamp

The REPP included the overviewand timelines for remediation depicted in Figure 1. Barwon Water has been working
to collect a full seasonal data set to allow updating of the groundwater -surface water and geochemical models in
order to better info rm the detailed design for t he remediation of Boundary Creek and Big Swamp.Barwon Water has
also engaged suitably quilified expertise from GHD to review, refine and update the groundwater -surface water
modelling to inform detailed design. Other technical work completed during the first few months of REPP
implementation hasincluded finalisation of the Soil Incubation study and undertaking Autumn sampling for the
Barwon River Macroinvertibrate Study.

A list of the specific actions that have been undertaken since implementation commenced on 1 March, 2020 is
provided in Table 1.

We are here

Effective release of supplementary flows + ongoing environmental monitoring + model updates

Maintain

supplementary flows Detailed Design
Increase data-set and Permits + approvals, Construction
Continue adaptive update surface water + confirmation of size, Installation of

monitoring groundwater + geo- location, & construction hydraulic barriers
chemical models requirements of hydraulic

Update modelling

Detailed design of
hydraulic barriers

Infill fire trenches

g:::tmd hydraulic Assess the feasibility of in- Ongoing monitoring to determine if implement:
i stream treatment for of contingencies are required
Monitor requirement = sy The
for contingencies
measures: -
- Liming within Big
Swamp : o . . 83
- Silt / Sediment Investigate whether other areas within the regional groundwater system have been impacted by the historical
management management of groundwater pumping from the Barwon Downs Borefield

Outcomes to be considered by Southern Rural Water if further remediation action is required

Fgure 1: Timeframes for implementation of the REPP
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2.1.1 Implement ation actions completed during 2019-2020 for the Boundary Creek and Big

Swamp Remediation Plan

Table 1: Completed actions for Implementation of the Boundary Creek and Big Swamp Remediation Plarduring 2019/20

Completed action s - Remediation of Boundary Creek and
Big Swamp

Comment / Link

Q12019/20 (1 Julyd 30 September 2019)

N/A

Q2 2019/20 (1 October 0 31 December 2019)

N/A

Q32019/20 (1Januaryd 31 March 2020)

Amended REPPaccepted by SRW 27" Februrary 2020

https://www.yoursay.barwonwater.vic.gov.au/36559
/widgets/204123/documents/137031

Continuation of monitoring of groundwater levels and
groundwater quality in Big Swamp, surface water flows and
surface water quality in Boundary Creek and Big Swamp to
enable data collection of a full seasonal cycle (i.e. minimum of
12 months of data) and surface water flows at Ten Mile Creek
and Yahoo Creek.

Q4 2019/20 (1 April 330 June 2020)

Continuation of monitoring of groundwater levels and
groundwater quality in Big Swamp, surface water flows and
surface water quality in Boundary Creek and Big Swamp to
enable data collection of a full seasonal cycle (i.e. minimum of
12 months of data) and surface water flows at Ten Mile Creek
and Yahoo Creek.

Finalregister of REPFeedback provided by Southern Rural
Water confirmed, 30 April 2020.

Completion of the autumn macro -invertebrates survey of the
Barwon River & Boundary Creek

https://www.yoursay.barwonwater.vic.gov.au/36559
/widgets/204123/documents/173047

Appointment of a dedicated Project Manager

Completion of soil incubation testing that was commenced
during implementation of the scope of works

https://www.yoursay.barwonwater.vic.gov.au/36559
/widgets/204123/documents/173 046

Commenced preliminary assessment of the data collected
through ongoing monitoring (anticipated f or completion in
December 2020)

Commenced scoping of further technical work to be
undertaken to inform detailed design (anticipated for
completion in December 2020)

Commenced development of the work plan detailing how
Barwon Water will respond to the register of feedback,

@ BarwonWater
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including prioritisation of actions, the timeframe for
responding to each item and the process for reporting and
closing out each item (due 31 July 2020)

Commenced development of a communication and
engagement plan (due 31 July 2020)

Commenced development of the governance framework (due
31 July 2020)

Two email updates provided to the Remediation Working
Group in lieu of face to face meetings with feedback sought
on future community engagement

Quarterly update submitted to SRW, 30 June 2020 covering
period 1 March 2020 to 30 June 2020

https://www.yoursay.barwonwater.vic.gov.au/36559
/widgets/204123/documents/173049

2.1.2 Quarterly update for the period 1 July to 30 September 2020 for the Bou ndary Creek

and Big Swamp Remediation Plan

Table 2: Quarterly update - Q1 2020/21 (1 July 6 30 September 2020) 8 Boundary Creek and Big Swamp Remediation Plan

Q1 2020/21 Update ( 1 July 0 30 September 2020)

Comment / Link

Governance framework submitted to and accepted by
Southern Rural Water, 31 July 2020

Submission of the REPP feedbackvork plan to SRW which
was accepted by SRW on31 July 2020,detailing how Barwon
Water will respond to the register of feedback including
prioritisation of actions, the timeframe for responding to each
item and the process for reporting and closing out each item

Overview of Communication and Engagement Plan submitted
to Southern Rural Water, 31 July 2020

Submission of proposed REPP amedments addressing
agreed actions in the REPHeedback work plan for SRW
consideration

Groundwater and Surface Water modelling contract awarded
to GHD

Preliminary assessment of dataundertaken to help inform
scoping of further technical work required and for inclusion in
Annual Report

Submission of annual report to SRW and report made
publicly available, 30 September 2020

Quarterly update for period 1 July to 30 September (Q1
2020/21) provided as a component of the Annual Report
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2.1.3 Upcoming implementation actions & milestones

September 2021 for the Boundary Creek and Big Swamp Remediation Plan

Plan)

for the period 1 October
(Annual Work

2020 to 30

Table 3: Upcoming actions for the Boundary Creek and Big Swamp Remediatn Plan for the period 1 October 2020 to 30 September

2021

Upcoming tasks 6 Remediation of Boundary Creek and Big Swamp

Due (if applicable)

Q2 2020/21 (1 October 6 31 December 2020

Update groundwater -surface waer model and geochemical model & Report from
GHD

SRWIndependent Technical Review Panel (TRP) feedback to be sought

31/12/2020

Confirm additional technical work packages required to inform detailed design
and address RERP feedback register

SRW ITRP feedbacko be sought where requir ed

31/12/2020

Confirm feasibility for installation of additional bore within Big Swamp to further
assist with determining interaction between Lower Tertiary Aquifer (LTA and
swamp at the west end of the swamp

31/12/2020

Establish vegetation baseline monitoring for Boundary Creek and Big Swamp
Remediation Plan

31/12/2020

Q2 Remediation Reference Group Meeting (first meeting)

Draft agenda: terms of reference, annual report, REPP updates to SRW REPP
feedback.

TBA

Submit quarterly update for the period 1 October to 31 December 2020 to SRW
and publish to website

31/12/2020

Q3 2020/21 (1 January & 31 March 2021)

Continue detailed design - specification to confirm size, location and construction
requirements for hydraulic barriers

SRW& ITRP feedbackto be sought (as a part of detailed design consultation)

Q3 Remediation Reference Group Meeting

Draft agenda: Updated GW-SW model, bore and stream gauge installation

TBA

Submit quarterly update to SRWfor the period 1 January to 30 March 2021 and
publish to website

31/03/2021

Q4 2020/21 (1 April 030 June 2021)

Complete feasibility assessment for in-stream contingency measures

SRW& ITRP feedbackto be sought (as a part of detailed design consultation)

31/05/2021

Complete detailed design - specification to confirm size, location and construction
requirements for hydraulic barriers

SRW& ITRP feedbackio be sought (as a part of detailed design consultation)

31/05/2021

Q4 Remediation Reference Group Meeting

Draft agenda: Detailed design progress

TBA

@ BarwonWater
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Submit quarterly update to SRWfor the period 1 April to 30 June, 2021 and 30/06/2021
publish to website

Q1 2021/22 (1 July 6 30 September 2021 )

Submission of detailed design of the hydraulic barriers outlining proposed 31/07/2021
controls or actions and any revisions to success measures/targets. SRW to accept
the detailed design, including proposed actions, controls, and success
measures/targets.

SRW& ITRP feedbackio be sought (as a part of detailed design consultation)

Q1 Remediation Reference Group Meeting TBA

Draft agenda: Detailed design including any required contingencies

Commence approvals process for implementation of detailed design

Submit 2020-2021 Annual report to SRW and publish to website 30/09/2021

Annual report to incorporate the quarterly update to SRWfor the period 1 July to
30 September 2021

2.2 Surrounding Environment Investigation

Barwon Water hasalso begun work on the Surrounding Environment Investigation as summarised in Figure 2. Specific
actions that have been completed are outlined below in Table 4. The focus to date has been the design and planning
for installation of new site specific monitoring assets.

Regional - Install ‘ Monitoring data used to validate risk ‘ QOutcomes provided
site specific i i to SRW who will

groundwater model and determine level of impact

identified high risk monitoring assets from historic management of decide if further
areas based on & collect minimum groundwater extraction action is required
available data 12 months data (negative and measurable)

Figure 2: Process overview for the Surrounding Environment Investigation
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2.2.1 Implementation actions completed  during 2019-2020 for the Surrounding

Environment Investigation

Table 4: Completed actions for Surrounding Environment Investigation during 2019/20

Completed actions - Surrounding Environment
Investigation

Comment / Link

Q1 2019/20 (1 July 6 30 September 2019)

N/A

Q2 2019/20 ( 1 October 6 31 December 2019)

N/A

Q3 2019/20 ( 1 January 0 31 March 2020)

REPPaccepted by SRW 27" February 2020

https://www.yoursay.barwonwater.vic.gov.au/36559
/widgets/204123/documents/137031

Continued collection of streamflow data for Ten Mile Creek
and Yahoo Creek(a tributary of Loves Creek)

Surface water flow data can be found on the
Victorian Water Measurement Information System:
https://data.water.vic.gov.au/

Q4 2019/20 (1 April &30 June 2020)

Continued collection of streamflow data for Ten Mile Creek
and Yahoo Creek(a tributary of Loves Creek)

Surface water flow data can be found on the
Victorian Water Measurement Information System:
https://data. water.vic.gov.au/

Finalregister of REPFeedback provided by Southern Rural
Water confirmed, 30 April 2020.*

Appointment of a dedicated Project Manager*

Commenced design and planning for installation of new
stream gauges on:

East Barwon River

West Barwon River

Barwon River downstream confluence with Boundaary Creek
Gellibrand River

Barongarook Creek

Stream gauge site inspection undertaken with the CCMA and
Arthur Rylah Institute to assess requirements for maintaining
fish passage whilst meeting the objective of ensuring critical
low flow data can be captured. This includes:

Not creating a physical barrier to fish movement
Not installing infrastructure that changes fish behaviour

Not creating shading/darkness that would impact fish
movement

Maintaining/re -creating natural streambed profiles

@ BarwonWater
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Not installing infrastructure that changes flow profiles and
increases stream velocities

Engaged Streamology to assess stream gauge locations and
gauge designs from a geomorpohology perspective to
determine ability to achieve objectives for collection of
accurate low flow data whilst meeting fish passage
requirements identifed during the initial site inspections

Commenced planning for installation of additional
observation bores to accompany new stream gaugesand
vegetation monitoring sites

Commenced development of the work plan detailing how
Barwon Water will respond to the register of feedback,
including prioritisation of actions, the timeframe for
responding to each item and the process for reporting and
closing out each item (due 31 July 2020}

Commenced development of a communication and
engagement plan (due 31 July 2020)*

Commenced development of the governance framework (due
31 July 2020)*

Two email updates provided to the Remediation Working
Group in lieu of a face to face meeting and feedback sought
on future community engagement*

* Denotes actions also capturedin Table 1: Completed actions for Implementation of the Boundary Creek and Big Swamp Remediation
Plan during 2019/20

2.2.2 Quarterly update for the period 1 July to 30 September 2020 for the Surrounding
Environment Investigation

Table 5: Quarterly Update - Q1 2020/21 (July & September 2020)d Surrounding Environment Investigation

Q1 2020/21 Update (July o September 2020 ) Comment / Link

Progressed design andplanning for installation of additional
stream gauges and observation bores in Summer 2020/21

Governanceframework submitted to and accepted by
Southern Rural Water, 31 July 2020

Submission of the REPP feedbackvork plan to SRW which
was accepted by SRW on 31 July 2020detailing how Barwon
Water will respond to the register of feedback including
prioritisation of actions, the timeframe for responding to each
item and the process for reporting and closing out each item *

Overview of Communication and Engagement Plan submitted
to Southern Rural Water, 31 July 2020

Submission of proposed REPP amendmentsaddressing
agreed actions in the REPHeedback work plan for SRW
consideration*

* Denotes actions also capturedin Table 2: Quarterly update - Q1 2020/21 (1 July d 30 September 2020) d Boundary Creek and Big
Swamp Remediation Plan

13
@ BarwonWater



2.2.3 Upcoming implementation actions & milestones for the period 1 October 2020 to 30
September 2021 for the Surrounding Environment Inves  tigation (Annual Work Plan)

Table 6: Upcoming actions for the Surrounding Environment Investigation for the period 1 October 2020 to 30 September 2021

Upcoming tasks 6 Remediation of Boundary Creek and Big Swamp Due (if applicable)
Q2 2020/21 (1 October 6 31 December 2020 )

Establish vegetation baseline monitoring for Surrounding Area Investigations 31/12/2020
Installation of 2 of 5 stream gauges 1/12/2020
Update groundwater -surface water model and geochemical model* 31/12/2020
SRWand ITRP feedbackto be sourght

Q2 Remediation Reference Group Meeting (first meeting)* TBA

Draft agenda: terms of reference, annual report, REPP updates taddress SRW

REPP feedback.

Submit quarterly update to SRW for the period 1 October to 31 December 2020 31/12/2020
and publish to website*

Q3 2020/21 ( 1 January & 31 March 2021 )

Installation of remaining 3 stream gauges 31/03/2021
Q3 Remediation Reference Group Meeting* TBA

Draft agenda: Updated GW-SW model, bore and stream gauge installations

Submit quarterly update to SRW for the period 1 January to 31 March 2021 and 31/03/2021
publish to website*

Q4 2020/21 (1 April 630 June 2021)

Complete installation of additional monitoring assets identified as 'high risk' in the | 31/05/2021
Surrounding Environment Investigation

Q4 Remediation Reference Group Meeting* TBA

Draft agenda: Progress with Detailed design, monitoring site installations

Submit quarterly update to SRW for the period 1 April to 30 June 2021 and 30/06/2021
publish to website*

Q1 2021/22 Q2 (1 July 8 30 September 2021 )

Continue collection of data from new monitoring assets for the surrounding

environment investigation

Q1 Remediation Reference Group Meeting* TBA

Draft agenda: in-stream contingencies & detailed design

Submit 2020-2021 Annual report to SRW and publish to website 30/09/2021
Annual report to incorporate the quarterly update to SRWfor the period 1 July to

30 September 2021

* Denotes actions also capturedin Table 2: Quarterly update - Q1 2020/21 (1 July 8 30 September 2020)d Boundary

Creek and Big Swamp Remediation Plan
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3.0 Issues register

Table 7 below outlines any issues that have been identified during implementation of the REPP that may impact future
implementation activities.

Table 7: Issues register

Issue Likelihood Consequence | Comments

Coronavirus (COVID-19) Medium Medium Coronavirus (COVID19) impacted face to face
pandemic limits/delays stakeholder and community engagement with a
engagement with stakeholders Remediation Working Group meeting proposed
and the community for March 2020, it was postponed due to

restrictions. Email updates were provided in lieu
of a face-to-facemeeting. The likelihood and
consequence have been scored medium as the
new quarterly Remediation Reference Group
meetings are anticipated to commence early
December 2020. These are planned to be
delivered online or face to face depending on
restrictions and group member needs.

Coronavirus (COVID19) Low Low To date Barwon Water has experiencediittle to
pandemic impacts availability no impact on availability of consultants and
of appropriate consultants or contractors to complete work during the
contractors to undertake coronavirus (COVID 19) pandemic.

required work for
implementation of the REPP

4.0 Community engagement

Barwon Water is committed to continuing an open and transparent relation ship with the community and key
stakeholders during the implementation of the Boundary Creek, Big Swamp and Environmental Protection Plan.

The coronavirus (COVID19) pandemic has presented dallenges in meeting community groups in traditional settings.
Barwon Water reviewed the way we work with the community to ensure engagement meets the requirements of the
Victorian Gover ocomgavrtsg@GOVI® hdpguidelinasg

Due to the coronavirus (COVID19) restrictions Barwon Water was unable to proceed with a scheduled meeting with
the Remediation Working Group (RWG) in March 2020. To ensure ongoing communication with the RWG, two email
updates were issued on 30 March and 20 May 2020along with another email to share the Quarterly update, which was
issued on 30 June 2020to keep the group informed of progress with implementation of the REPP. Thisannual report
and incorporated quarterly update will also form the basis of a fourth working group update on progress.

The development of a communication and engagement strategy considered the ability to use technology to host
online meetings with the RWG and supporting members to participate. This approach may mean for some members
that the meetings are more accessible because travel times are reduced.

As part of the remediation working group email updates, Barwon Water also sought feedback from the group on
preferred methods for engaging with and keeping the community informed of progr ess going forward.

We are continuing to share updates with the broader community via our dedicated Boundary Creek web page and local
newspapers.
15
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5.0 Successtargets

Table 8 below summarisesthe interim success targets outlined in the REPP andperformance to date. Further detail is
provided for each success target in the sections belowthe table. In order for succesfulremediation to be
demonstrated, all success targets need to achieved concurrently, while some targetssuch as flows in Boundary Creek
need to also be achieved for a minimum period of two consecutive years to confirm sustainability. Therefore, while
some interim target values may have been observed, they have not been observed for sufficient time and as such the
target status remains listed as in progress

It is also important to note that , as outlined in the REPP, some of these success targets mayeed to be further refined
as more datais collected, and once the detailed design has been completed, to ensure appropriate environmental
outcomes are achieved through remediation .

Success targets for the Surrainding Environment will also be developed if adverseimpacts resulting from historical

groundwater extraction at Barwon Downs are confirmed and remediation determined to be required in accordance
with the Section 78 Notice and the REPP

Table 8: Remediation Success Targetsas provided in the REPP

Success Target Measurement Timeframe Status
Recovery trend for groundwater | Monitoring of groundwater levels in | The term of the s78 In Progress
levels in the LTA observation bores 64229, 64236, notice

82844 and 109131 to develop
(subject to median climate and hydrographs to confirm a recovery
no additional groundwater trend line in LTA groundwater levels
extraction above the current
PCV limit)
No further encroachment of Independent monitoring of Within 10 years of In Progress
terrestrial woodland into the established transects tomap implementation of
swamp plain changes in distribution and area, hydraulic barriers

with current vegetation mapping to

form the baseline for assessment of

change along with condition scores.
No encroachment of Lowland Independent monitoring of In Progress
Forestdominant species into established transects to map
areas of Damp Forest changes in distribution and area,

with current vegetation mapping to

form the baseline for assessment of

change along with condition scores.
No loss of structural or floristic Independent regular monitoring of In Progress
diversity along the main channel | quadrats to assess changes in
and western end of the swamp. species diversity over time, with a

baseline assessment undertaken to

form the basis for measuring

changes in structural or floristic

diversity along with condition

scores.
Increase diversity of understorey | Independent monitoring of In Progress
species within the swamp plain, | established transects to map
with a focus on ferns and sedges | opanges in distribution and area,

with current vegetation mapping to

@ BarwonWater
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Success Target Measurement Timeframe Status
form the baseline for assessment of
change along with condition scores.
Big Swamp BHO1 water table Water table levels Within 10 years of In Progress
level less than 1.0 m below implementation of
ground level* maintained for a hydraulic barriers
period of 2 years
Big Swamp BHO6 water table Water table levels Within 10 years of In Progress
level less than 1.5 m below implementation of
ground level* maintained for a hydraulic barriers
period of 2 years
Big Swamp BHO09 water table Water table levels Within 10 years of In Progress
level less than 1.8 m below implementation of
ground level* maintained for a hydraulic barriers
period of 2 years
Big Swamp BH12 water table Water table levels Within 10 years of In Progress
level less than1.9 m below implementation of
ground level* maintained for a hydraulic barriers
period of 2 years
Big Swamp BH15 water table Water table levels Within 10 years of In Progress
level less than 1.0 m below implementation of
ground level* maintained for a hydraulic barriers
period of 2 years
At least 0.5 ML/day flow Flow ML/day Within 10 years of In Progress
maintained implementation of
at site 233228 Boundary Creek hydraulic barriers
@ Yeodene stream gauge
maintained for a period of 2
years (Subject to passing flow
conditions being enforced at
O6McDonal dés Dam
with its licence conditions - dam
licence no.
WLEO043336)
Annual median pH equal to or pH equal to or greater than 6.5* Within 10 years of In Progress

greater than 6.5* at site 233228
Boundary Creek @ Yeodene
stream gauge maintained for a
period of 2 years

To be refined pending
completion of geo chemical
modelling (Dec 2020).

(annual median)

implementation of
hydraulic barriers

*Additional data is required to be collected to enable the modelling of the hydrological and geochemical processes through th e
swamp and for this to be used to refine the forecast of the achievable target for this measure. The interim target of median pH of 6.5
has been selected based on the SEPP Guidelines. The interim target for water table levels for each bore have been set bad on a very
short period of data and depending on the final locations of the hydraulic barriers, the location of the water table level ta rgets may

be revised to ensure protection of key areas and vegetation.
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5.1Recovery trend for LTA groundwater levels

Groundwater levels in the observation bores nhominated in the REPP for the interim success targets has continuedo
show a recovery trend since groundwater extraction ceased from the Barwon Downs Borefield In line with the REPP
feedback received from SRW it is proposed that this interim success target will be reviewed and refined as part of the
further technical work required to inform the detailed design for remediation .
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5.2 Big Swamp Vegetation

Ongoing vegetation monitoring is yet to be established as part of implementation of the REPP. This work is scheduled
to take place in the September-December quarter. The monitoring program that is established will allow progress to be
tracked against the following success targets as outlined in the REPP:

1 No encroachment of terrestrial woodland into the swamp plain

1 No encroachment of Lowland Forest dominant species into areas of Damp Forest.

1 No loss of structural or floristic diversity along the main chann el and western end of the swamp.
1 Increased dversity of understorey species within swamp plain, with a focus on ferns and sedges.

Monitoring of vegetation for Big Swamp and Boundary Creek will also be designed to identify any unintended changes
in vegetation and inform consideration of possible contingencies required to address these changes.

Vegetation monitoring proposed for the Su rrounding Environment Investigation will also be established at the same
time as the vegetation monitoring for Big Swamp.

5.3 Big Swamp groundwater levels targets

All hydrographs for the monitoring bores in Big Swamp have been provided in Appendix A 8 Big Swamp Groundwater
Hydrographs. The hydrographsin Figure 7 to Figure 11 below represent those from BHO1, BH06, BH09, BH12 and
BH15 and are those forwhich interim Big Swampgroundwater level targets have been set, as shown in Table 9.

Table 9: Groundwater level targets (water level meters below ground level)

Bore Target WL (m bgl)
BHO1 1.00
BHO6 1.50
BHO09 1.80
BH12 1.20
BH15 1.00

! Target water level based on sulfide horizon > 10 %S

Itis noted that while interim targets were set with in the REPP, these were bsed on limited groundwater level monitoring
data from within the swamp and were therefore set to limit the exacerbation of acidification within the swamp via sulfide
oxidation. Further, these targets wil be revised as part of the further groundwater-surface water modelling which will
aim to confirm whether mitigation of sulfide oxidation via surface water flow augmentation is achievable, or if other
contingency measures are necessaryAdditional bores may also be required to determine whether diversion of surface
water flows through the swamp are reaching the required areas. As such, success targets may also be required for these
additional monitoring bores to ensure success targets are aligned to achieving the intended environmental outcomes.

Based on the monitoring data obtained to date, the groundwater level targets in Big Swamp were maintained at BHO1
BHO6 and BH09 over the summer period. Groundwater levels briefly fell below the target at BH15 for a cumulative
total of 26 days spread over three periods between November 2019 and January 2020 and is considered to present
moderate risk of further acid generation. The groundwater level target at BH12 was not maintained for a period of five
months from December 2019 to May 2020 and represents an increased rik of ongoing acid generation via sulfide
oxidation if groundwater levels cannot be maintained as part of the remediation strategy. This will need to be a focus
for groundwater level maintenance during remediation and any further modelling.
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FHgure 11: Groundwater hydrograph and interim target at BH15

5.4 Surface water flow in Boundary Creek

Approximately 460 ML of water was released into Boundary Creekas a supplementary flow during the 2019-2020 year

to try to maintain flow in Boundary Creek, test assumptions around losses through the different reaches of Boundary

Creek, and confrm outputs from modelling undertaken during the d evelopment of the REPP.The charts in Figure 12

to Figure 16 show the supplmentary flows released to Boundary Creek in 2019-20 and the flows recorded at each of

the stream gauges located along Boundary Creekfrom upstream o f Mc Donal dds Daadendgawge. t o t
The raw flow data for the Boundary Creek at Yeodene gauge and supplementary flow release datais included in

Appendix B & Surface Water flow in Boundary Creek

The flow data presented indicates that the supplementary flow release predominantly occurred during periods when
flows were less than 1 ML/day at the Yeodene gauge and were typically passed in full at McDonalds Dam during the
period, excluding a 23-day period between December 20 and Jaruary 10, and two 3- to 4-day periods in March.
Barwon Water will continue to work with SRW to ensure any supplementary flows released to Boundary Creek pass
through McDonal dds Dam.

The data alsoconfirms that, as expeded and as predicted by the surface water model, the majority of losses in
Boundary Creeko ccur bet ween the stream gauge downstream of McDc
Big Swamp.
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Figure 13: Flows for Boundary Creek downstream of McDonalds Dam and supplementary flow releases for 2019/20
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Figure 15: Flows for Boundary Creek downstream of Big Swamp and supplementary flow releases for 2019/20
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Fgure 16: Flows for Boundary Creek at Yeodene and supplementary flow releases for 2019/20

Overall, lows in Boundary Creekwere lowest between December 2019 and March 2020. Between December 209 and
March 2020, average flows upstream of the swamp were 0.37 ML/day. Overthe same period, flows downstream of the
swamp were 0.08 ML/day, indicating an average loss of ~0.3 ML/day over this period. Given the area of surface water
inundation and driving head over this time is lower than at other times, it is likely that these | oses are related to higher
rates of evapotranspiration during the warmer summer months rather than seep age loss to groundwater. This is also
evidenced by groundwater levels in the swamp continuing to decline over this period (see section5.3 Big Swamp
groundwater levels).

Inflows upstream of Big Swamp did not cease over the monitoring period, with a minimum flow of 0.08 ML/day
recorded even during summer low flow conditions. The lowest flows into the swamp occurred in late December before
increasing slightly to approximately 0.2 ML./day in early January. Outflows downstream of the swamp diminished to
less than 0.5 ML/day in January and effectively stoppedbetween the 9th of February and the 1st of April. Over this
period, flows did not exceed 0.1 ML/day, and only exceeded 0.05 ML/day on a combined total of 9 days over the 52
day period. Flows less than 0.05 ML/Day are probably within the error of accuracy & the flow gauge and could
effectively be considered as cease flow.
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Flowsin Boundary Creekat the Yeodene gauge were maintained during the 2019-2020 year excluding the period
between February 11 and April 7. Given flows were absent at the Yeodene Gaugeduring March, and that the average
passing flows at McDonalds Dam were 3.7 ML/day, with an average release volume of 2.1 ML/day over the same
period, this indicates that under such conditions greater supplemenatary flow release would be necessary to maintan
flows at Yeodene. This confirms, as outlined in the REPP, that supplementary flow releases will need to be adapted
throughout the year according to the climatic conditions and magnitude of losses through the system in order to
maintain flow in Boundary Creek at the Yeodene gauge.

5.5 Boundary Creek pH

The pH of water collected from Boundary Creek between October 2019 and August 2020 isillustrated in Figure 17 below.

Water pH upstream of the swamp generally ranged from 6 to 8 over the monitoring period, while pH downstream was
less than 4. Water pH at Yeodene was similar to that downstream of the swamp, ranging from 3.3 to 4.6. However, an
increase in pH occurred between the swamp and Yeodene in JuneAugust, most likely as a result of increased surface
water inflows to the reach during these periods.

The concentrations of acidity in Boundary Creek downstream of Big Swamp is illustrated in Figure 18 below. The
concentration of acidity downstream of the swamp increased from 100 to 300 mg/L CaCOj; equivalent and increased
with flow reduction over summer, before falling in May when higher flows returned. The load of acidity under low flow
conditions ranged between 14 and 110 kg CaCQy/day and increased to 480 kg/day in May. While the concentration of
acidity peaked in April, the total load of acidity discharging from the swamp peaked in May. This is consistent with the
flushing of acidity accumulated during the summer drying period and based on the monitoring data available, represents
the period of greatest risk to the lower reaches of Boundary Creek and the Barwon River.This data will be critical for
informing the further geochemical analysis and detailed design work to be undert aken for remediation.

pH (units)
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Figure 17: Monthly spot surface water pH in Boundary Creek upstream of Big Swamp, Downstream of Big Swamp and at Yeodene
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Figure 18: Acidity concentrations and flow downstream of Big Swamp

6.0 Further Monitoring and Assessment

The following sections present summaries of the data collected and preliminary analysis undertaken in addition to the
information presented above in relation the REPP success targetdt also includes a summary of the technial
assessments that have been undertakenas wellas some of the regional groundwater information previously reported
in the Gernagamete Groundwater Licence Annual Report.

6.1 Big Swamp groundwater levels

Groundwater level data for the monitoring bores in Big Swamp that were identifed in the REPP for remediation success
targets have been presented and discussedin section 5.3 Big Swamp groundwater levels targets.

Hydrographs for all of the Big Swamp monitoring bores have been provided in Appendix A & Big Swamp Groundwater
Hydrographs. Generally, it was noted that groundwater levels at BHO4, BHO8 and BH14 exhibited lesser groundwater
level responseto surface water flows, indicating limited connection between groundwater and surface water at these
sites. This is consistent with surface water flow modelling which indicates these bores are further from surface water
flow paths than other bores. This information will hel p inform the detailed design for remediation and location of

hydraulic barriers.

6.2 Water quality

While an ongoing groundwa ter quality monitoring program is in progress, a comprehensive review of the monitoring
data within the context of groundwater -surface water modelling has yet to be undertaken. As such, this section
evaluates key paameters and trends in order to provide a high -level assessmentof the processes that may be
occurring within the swamp. It is envisaged that this, in conjunction with groundwater -surface water modelling and
either a comprehensive review of the monitoring d ata and/or geochemical modelling will be used to better define
which analytes, monitoring locations and targets should be set for ongoing reporting.
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As presented in Figure 19, there is some correlation between groundwater acidity and the soil sampling results
collected during installation of the swamp monitoring bores, with some bores having higher concentrations of
groundwater acidity where higher concentrations of exi sting soil acidity had been previously identified. Groundwater

acidity also generally appearsto be lower in those bores which exhibited greater groundwater -surface water exchange.

This suggests that acidity in the soil may be flushed from the swamp via suface water exchange.
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Figure 19: Correlation between existing soil acidity and groun dwater acidity at each location.

Existing acidity has been taken as the average of the results from the upper 1.5 m at each bore location; while groundwater aadity

has been plotted as the average measured between November 2019 and August 2020

Further to this, the dynamic nature of groundwater-surface water exchange appears to affect the redox chemistry of

groundw ater. For example, for BHO1, Bh02 and BHO3the concentration of Fe?* declines between March and May
when groundwater levels rise in response to recharge via surface water fows (Figure 20). However, it is noted that

trends in groundwater acidity do not exhibit a strong correlation with Fe ?* as indicated in Figure 21. This is consistent

with the results of the soil incubation study , which indicated that reduction of iron to Fe ?* provided only a transient
source of alkalinity which is subsequently releasead upon oxidation (in this case, the time between collection of the

sample in the field and subsequent titration in lab). This data suggests that trends in Fe** may be useful in identifying

groundwater -surface water interaction, but not necessarily acid generation.
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Figure 20: Concentration of Fe2+ in groundwater from BHO1, BHO2 and BHO3
27

@ BarwonWater



160

««.@ -+ BHO1 ]
weslee. BHO2 ‘e
120 ,3’
— - ® — BHO3 R
—l . f r
> SN A >
E 20 :.,t L ,/ .l_‘\ B l.
‘:_‘: i-‘ ". -d' ..\ ..' ’ .-
5 }!" O U CNEREH N oo
% o ‘. LV X
< / \{i- gt R YA
40 L o YT | ‘s W
> Zorel .- @,

'.J:“}_‘.__.:’ ”
b

0
0ct19  Nov19  pec1d  jan20  geb-20 par20  ppr20 \ay20 20 jul20 pug20  gep-20

Fgure 21: Concentration of acidity in groundwater from BHO1, BH02 and BHO3

6.3 Soil incubation study

The soilincubation study undertaken by Monash University was initiated under the scope of works that was
implemented to inform development of the REPP. The timeframes required for completion of the soil incubation tests
meant that the final incubation period and r eporting on outcomes could not be finalised until after development and
submission of the REPP in accordance with the timeframes stipulated under the Section 78 Notice. However, interim
results and progress reports provided by Monash University were used to help inform development of the REPP and in
particular, understanding of the geochemical processes within the swamp and implications for remediation options.
The keyobjectives of the soil incubation study were therefore to:

1) Determine the extent and nature of acid generating material within the swamp ; and
2) Determine to what extent acid neutralising reactions including iron and sulfate reduction are likely to occur
upon re-inundation of the swamp.

The final results and conclusions presented by Monash Uniersity are consistent with the preliminary findings that
helped inform development of the REPP and confirmed the requirement for inundation of Big Swamp as per the
preferred remediation option and further consideration of contingency measures to manage exi sting acidity entering
Boundary Creek from Big Swamp.

The study found that the swamp contains large amounts of potential acidity deposited throughout the swamp, butt o

date, only a small proportion of this material has been oxidised releasingé act uiat yaci d tmétresot op t wo
sediment. If the swamp undergoes further drying, there will be large and further long -term (many decades) rekase of
additional acidity periodically through wetting and drying cycles .

It was found that the surface soils which have already experienced oxidation and the generation of actual acidity had
the potential to undertake iron reduction under anoxic conditions at rates sufficient to neutralise the local actual
acidity in 1-2 years. This reaction, however, still producesnobile potential acidity in the form of dissolved iron (ll), and
any release of this from groundwater would regenerate acidity upon contact with oxygen. The timescale over which
this occurs depends on the release rate of groundwater. Longer term immobilisation of acidity also requires sulfate
reduction to take place and, based on the results of the incubation tests, this process may not occur for several years
and even then, there is unlikely to be enough sulfate present in the soil to lead to the complete immobilisation of
dissolved iron.

Based on thesefindings, Monash University hasrecommended that the swamp be maintained in a saturated state, and
that the groundwater contained within the swamp that has both hig h actual and potential acidity due to th e dissolved
iron should be prevented from leaving the swamp or treated upon discharge to Boundary Creek.
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These final results will now be used to inform further geochemical analysis and GroundwaterSurface Water modelling
required for completion of the det ailed design for re-wetting of Big Swamp and development of any required
contingency measures.

6.4 Barwon River macroinvertebrate survey

Austral Research and Consulting were engaged by Barwon Water to investigate the extent of impacts from Big Swamp
on surface water, sediments and the macroinvertebrate community structure in Boundary Creek and the upper Barwon
River in Spring 2019 and Autumn 2020. Water samples were collected for analysis with a specific focus on metals and
the impacts of pH on these analytes from the East and West Barwon Rivers, Boundary Creek downstream of Big
Swamp, and the Barwon River down to Winchelsea. Sampling locations are shown on the map provided inFigure 22
below.
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Figure 22: Boundary Creek and Barwon River water quality and macroinvertebrate sampling locations

Surface water and sediment results fromthe Spring sampling suggested that the drying and wetting of Big Swamp has
mobilised Aluminium, Cadmium, Iron, Lead and Zinc in the Barwon River but this impact is not recorded downstream
of Birregurra. Autumn and the Spring/ Autumn analysis suggestsreduced flows over Summer decreased the
concentration of most metals in water in Boundary Creek and the continuing poor macroinvertebrate diversity in
Boundary Creek is most likely affected by low pH.

Metal concentrations in the surface water were observed to have generally decreased between Spring and Autumn,
most likely due to reductions in flow over Summer which would reduce the opportunity for the resuspension of metals
from the sediments. Iron is the exception to this, with concentrations in Boundary Creek more than three times higher
in Autumn than in Spring. Austral also reports that while iron levels were also elevated at the site immediately below
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the Boundary Creek/Barwon River confluence, this does not appear to extendto the Colac-Lorne Road sample sitg nor
does it appear to have impacted the macroinvertebrate community composition in the Barwon Riverdownstream of
the confluence with Boundary Creek.

An observed increase in Zinc levels at Site 12, immediately downstream of Winchelsea was identified by Austral as
likely a result of stormwater runoff from the township. Austral also noted that whil e the observed concentration of
0.015mg/L is above ANZECC water quality guidelines (0.08mg/L)it is well below the reported acute toxicity levels (0.14
mg/L) for macroinvertebrates in Australian freshwater systems.

Austral believes it is evident from the sampling undertaken that Big Swamp continues to impact the macroinvertebrate
community composition in Bounda ry Creek as measured at Site 5 onColac Forrest Road.Austral also concluded that
while the high iron concentrations recorded in the water at this site in Autumn (17mg/L) may be affecting
macroinvertebrates with acute toxicity reported at iron concentrations ranging fro m 0.32 to 16 mg/L, they believe it is
more likely that the continuing low pH is having more o f a long-term effect on macroinvertebrate populations.

Austral also concluded that the biological scores reported for sites along the Barwon River above and below the
confluence with Boundary Creek suggest that severeimpacts are limited to Boundary Creek at this time. The absence
of taxa such as snails from Site 6 directly downstream of the confluence in Spring was not evident in Autumn and this
site recorded more taxa than what was expected by the AusRivAS model. Sites 8 (Colatorne Road), 9 (Biregurrd, and
12 (Winchelsea) all have reference condition macroinvertebrate assemblages and Site 6 (immediately downstream of
Boundary Ck confluence) has more macroinvertebrate families than expected.

Whilst Boundary Creek remains impacted by Big Swamp Austral believes that the overall waterway health indices
suggest that the Barwon River downstream of Boundary Creek is healthy with an average Aquéc Life index of 8 out of
10. Austral has alsorecommended that water quality and macroinvertebrate monitoring of Boundary Creek and the
upper Barwon River is continued during the remediation process to provide feedback as to the success of remediation
works, which aligns with the further monitoring proposed in the REPP monitoring program

6.5 Flow in East Barwon River
Flows in the East Barwon River have been manually measured at sixnonthly intervals in three locations (refer Figure 23)
since 2005 The three locations are:

1. East Barwon gauge (Monitoring site 233253A)
2. Approximately 1km downstream of the East Barwon gauge
3. Approximately 250m upstream of the Kings Creek junction.

The data collected and presented in Table 10 below indicates that for the times when measurements have been taken
during 2019/20, flows in the East Barwon have been relatively stable or increase downstream with increased surface
water runoff. As part of the surrounding environment investigation, a new stream gauge will be installed at location 3
and will replace these manual measurements going forward.

Table 10: East Barwon flow measurements2019-2020

Flow at site (ML/d)

Date Site 1 Site 2 Site 3
26/07/2019 1.63 2.33 2.35
31/10/2019 2.25 1.81 1.21
29/01/2020 5.49 4.13 2.98
28/04/2020 5.57 3.26 3.12
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