Amendment date: 30 August 2017
Works based supply measure
Reference Title of measure
no.

1.

South East Flows Restoration Project

Person undertaking the measure

South Australia

Short description of measure

The South East Flows Restoration Project will use a combination
of newly constructed drains and widened existing drains within
the Upper South East drainage system to divert additional water
from the Blackford Drain in the Upper South East into the
Coorong South Lagoon. An additional 5 - 45.3 gigalitres (GL) of
environmental water per year, with a median volume of up to
26.5 GL per year will be delivered directly into the Coorong
South Lagoon.
The diverted water will provide environmental water for en route
wetlands of the Upper South East, as well as salinity
improvements in the Coorong South Lagoon by reducing the
frequency of periods where salinity exceeds 100 grams per litre
(g/L).

Confirmation
Capacity of the measure to operate as a supply
measure

Yes - the South East Flows Restoration Project
meets the definition of a ‘supply measure’.

‘Supply measure’ is defined in section 7.03 of the Basin Plan
to mean ‘a measure that operates to increase the quantity of
water available to be taken in a set of surface water SDL
resource units compared with the quantity available under
the benchmark conditions of development’.

Confirmation that the measure entered into or
will enter into operation by 30 June 2024

Yes - the South East Flows Restoration Project
will be operational by 30 June 2024.

Basin Plan 7.12(3)(a)

Confirmation that the measure is not an
‘anticipated measure’
Basin Plan 7.12(3)(b)
‘Anticipated measure’ is defined in section 7.02 of the Basin
Plan to mean ‘a measure that is part of the benchmark
conditions of development’.

Confirmation that the proponent state(s)
undertaking the measure agree(s) with the
template

Yes - it is a new project (not already included in
the benchmark conditions). The drain alignment
proposed as part of the South East Flows
Restoration Project is yet to be constructed, and
as such, not included in the inflows to the
Coorong South Lagoon used in the Benchmark
model.
Confirmed.

Basin Plan 7.12(3)(c)
Joint proposals will need the agreement of all proponents

2.

Surface water SDL resource units affected by the measure
Basin Plan s 7.12(4)(b)

This measure identifies all surface water resource units in the Southern Basin region as affected units
for the purposes of notifying supply measures.
The identification of affected units does not constitute an agreement between jurisdictions on
apportioning the supply contribution, which will be required in coming months.
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Details of observed data or modelling undertaken (hydrologic/hydrodynamic) to assess current and
changed hydrology of the system and consequent water savings.
The timeseries information is provided at Attachment C and the methology used to derive this
information is outlined in Attachment B.

Attachments
A
DEWNR
B

DEWNR, June 2017

C

DEWNR

South East Flows Restoration Project SDLA Supply Measure Phase 2 Business
Case
South East Flows Restoration Project SDLA Supply Measure Phase 2 Business
Case Addendum
SEFRP timeseries information
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Murray Futures: Coorong, Lower Lakes & Murray Mouth Recovery Project

South East Flows Restoration
Project

Sustainable Diversion Limit Adjustment Supply
Measure Phase 2 Submission

1. Document purpose
The purpose of this document is to formally submit the South East Flows Restoration Project to the
Sustainable Diversion Limit Adjustment Assessment Committee for Phase 2 Assessment.
This document provides a high level summary of the South East Flows Restoration Project, addresses
the Phase 2 assessment eligibility criteria where possible (see Section 3) and refers to relevant existing
documentation and the subsequent relevant sections, which satisfy the Phase 2 assessment criteria (see
Section 4). Phase 2 information requirements that are not satisfied within existing documentation,
specifically the hydrology of the area and the operating regime, are provided in Sections 5 and 6 of this
document, respectively.

2. Summary of Proposal
The South East Flows Restoration Project (SEFRP) is a sub-project of the South Australian Government’s
priority project Murray Futures: Coorong, Lower Lakes and Murray Mouth (CLLMM) Recovery Project that
aims to enhance flows to wetlands in the Upper South East and to provide flows to the South Lagoon of
the Ramsar listed Coorong1, to help manage its salinity levels and enhance ecosystem resilience.
The $60 million SEFRP is fully costed and funded through the Coorong, Lower Lakes and Murray Mouth
Recovery Project Schedule SA-07 to the South Australian and Commonwealth Water Management
Partnership Agreement, with project delivery underway. No additional Commonwealth funding is required
through the sustainable diversion limit (SDL) adjustment mechanism for project delivery.
The ecological health of the Coorong South Lagoon is primarily dependent upon water levels and water
quality, principally salinity. Flows delivered over the barrages from the River Murray affect Coorong water
levels and salinity by the way they interact with local meteorology, sea levels, and the Murray Mouth.
Flows from the South East region of South Australia, primarily influence the salinity of the Coorong South
Lagoon with little to no effect on water levels (Lester et al 2009).
The drought of 2006 to 2010 demonstrated the impact of extreme salinities on the Coorong and the
consequences of insufficient fresh water reaching the Coorong (see for example Brookes et al (2009)). If
salinity extremes in the Coorong could be reduced, these ecological impacts could be substantially
ameliorated and result in improved resilience of the site.
The SEFRP project will construct the SEFRP channel which will use a combination of widening existing
drains (totalling approximately 81 kilometres) and newly constructed drains (totalling approximately 12
kilometres) to divert additional water from the Upper South East into the Coorong South Lagoon. This
will provide fresh water to reach the Coorong from the South East drains via Salt Creek. This freshwater
will be in addition to the estimated median flow of 29.7 gigalitres per year (GL/yr) (AWE 2012) from
existing projects.
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The Coorong and Lake Alexandrina and Albert Wetland was listed as a Wetland of International Importance under the Ramsar Convention on Wetlands in 1985.
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The SEFRP comprises a package of infrastructure works and an accompanying environmental
management program. Channel capacity will range between 1,300 megalitres per day (ML/day) and 800
ML/day, and has the potential to deliver an additional 5 - 45.3 GL of environmental water per year directly
into the Coorong South Lagoon, with a median volume of up to 26.5 GL per year.
Additional fresh water to the Coorong through the SEFRP will result in positive ecological benefits, by
contributing to reducing salinity levels in the Coorong, especially the South Lagoon. Reducing the salinity
levels in the Coorong will improve the resilience of the Coorong before, during and after drought periods
in the Murray-Darling Basin.
The SEFRP will also provide the opportunity to enhance flows to wetlands in the Upper South East,
providing significant environmental outcomes to en route wetlands through the meeting of their water
requirements.

3. Eligibility criteria
Eligibility criteria applicable to the South East Flows Restoration Project as an SDL adjustment supply
measure proposal are outlined below:
-

Reflects the definition of “Supply measure” under Basin Plan (cl.7.03 and cl.7.15)

The SEFRP meets the criteria of a supply measure that operates to increase the quantity of water available
to be taken compared with that under the benchmark conditions as specified in Schedule 6 of the Basin
Plan. Furthermore, advice provided by the Murray-Darling Basin Authority during Phase 1 Assessment of
the SEFRP indicates that the default method to determine the SDL adjustment can be used to assess the
SDL adjustment potential of the SEFRP.
In particular, the SEFRP will influence the Coorong South Lagoon average daily salinity remaining less
than 100 grams per litre (g/L) for 96% of days. The SEFRP project will deliver increased fresh flows directly
into the Coorong South Lagoon, and potentially reduce the frequency of periods where the salinity
exceeds 100 g/L. This has the potential to reduce requirements for barrage flows.
To demonstrate this potential, two scenarios for barrage flow inflows have been considered:


SDL Adjustment Benchmark run, representing a water recovery volume of 2750 GL; and



BP2400 model run, representing a water recovery of 2400 GL and a possible reduced water
recovery volume resulting from the SDL Adjustment Mechanism.

The years where diversions from SEFRP to the Coorong South Lagoon occurred (see Operating Plan
section 6) were back calculated based on the modelled Coorong South Lagoon salinity for each barrage
flow scenario. The results from these two barrage flow scenarios and with and without SEFRP are
presented in Table 1. It can be seen that as the barrage flows reduce from benchmark to BP2400
salinities exceeding 100 g/L start to occur, and the inclusion of SEFRP starts to mitigate these
occurrences. As more and more days exceeding 100 g/L start to occur through the application of the
SDL Adjustment Mechanism, the benefits of SEFRP are expected to become clearer. Table 1 also
demonstrates the maximum difference in salinity with and without the SEFRP. It can be seen from Table
1 that the SEFRP is expected to have minimal influence on the limit of change metrics related to the
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Murray Mouth. This potential will need to be modelled and confirmed by the Murray-Darling Basin
Authority.
Table 1: Coorong results from the two barrage flow scenarios and with and without the SEFRP.
Barrage Flow Scenario
Drain Flow Scenario
% of time when Salinity in south Coorong < 100 g/L
Largest salinity reduction in South Lagoon due to
SEFRP (g/L)
% of years when average annual depth at Murray
Mouth > 1 m
% of years when average annual depth at Murray
Mouth > 0.7 m

BP2400
Existing
99.4%

BP2400
SEFRP
99.5%

Benchmark
Existing
100.0%

Benchmark
SEFRP
100.0%

18.2

14.4

93.9%

93.9%

93.0%

93.0%

97.4%

97.4%

97.4%

97.4%

The affected resource unit from the South East Flows Restoration Project is the SS11 South Australian
Murray within the SA River Murray Water Resource Plan area.
-

Measures not included in the benchmark conditions of development (cl.7.02 of the Basin Plan)

The measure is not included in the benchmark conditions of development. The drain alignment
proposed as part of SEFRP is yet to be constructed, and as such, not included in the inflows to the
Coorong South Lagoon used in the benchmark model.
The benchmark modelling included a mandated change to better represent the inflows to the Coorong
South Lagoon based on the drainage network as of 30 June 2009 over the whole modelled period.
-

Operational by 30 June 2024 (cl.7.12 of the Basin Plan)

The SEFRP proposal is a 2.5 year project with key elements as outlined in Table 2. A 75 week period has
been estimated for construction of the Salt Creek to Blackford Drain channel, including upgrading the
existing drainage system, and construction of approximately 12 km of new drain. Construction is likely to
commence in spring 2015, and is expected to be completed by December 2016.
Table 2: South East Flows Restoration Project delivery activities and timeframes
Activity

Year 1

Year 2

Funding approval

X

Engage Staff and contractors

X

Detailed design

X

Land acquisition

X

X

Approvals

X

X

Construction

X

Year 3

X

Testing and Operating

X

Project closure

X
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4. Addressing the Phase 2 SDL adjustment evaluation criteria
The key business case and other relevant documentation (Table 3) to support the SEFRP as an SDL
adjustment measure are outlined below. The relevant sections within each document which satisfy the
Phase 2 assessment criteria are documented in Table 4.
Table 3: List of key documents in relation to the South East Flows Restoration Project.
Document

Purpose

Appendix

South East Flows Restoration Project

This document is the final business case

Appendix 1

Phase 2 Business Case

submitted to the Commonwealth Government
to undertaken its due diligence assessment.

DEWNR 2013. Murray Futures: Coorong,
Lower Lakes & Murray Mouth Recovery Project
South East Flows Restoration Project Phase 2
Business Case
Funding Schedule

This document provides details of the funding

Appendix 2

arrangements for the project, including
Third Deed of Variation to the Project

operations and maintenance. As well as project

Schedule for the South Australian Priority

deliverables and timeframes.

Project SA – 07: Coorong, Lower Lakes and
Murray Mouth Recovery Project
Environmental water requirements for the
CLLMM

Details the environmental water requirements
of the CLLMM region.

Appendix 3

This document provides details of the rainfallrunoff and water balance modelling
undertaken to estimate the flow that can be
delivered to the Coorong South Lagoon from
the Blackford Drain

Appendix 4

This document is an update to the modelling
outlined in Appendix 4, revising a number of
assumptions resulting in the volumes
presented in the Business Case in Appendix 1.

Appendix 5

This document is currently in draft form and
will be provided when publicly available.

Not provided

Lester et al. 2011, Murray Futures: Lower
Lakes, and Coorong Recovery. Specifying an
environmental water requirement for the
Coorong and Lakes Alexandrina and Albert: A
first iteration. Summary of methods and
findings to date. Department of Environment,
Water and Natural Resources.
Initial Hydrological Modelling
Montazeri et al. (2011). COORONG SOUTH
LAGOON FLOW RESTORATION PROJECT–
Hydrological modelling and transmission loss
analysis
Hydrological Modelling Update
AWE (2011). CSLFRP Extension of Existing
Modelling. Final Report. Department for
Water, Adelaide, South Australia
South East Flows Restoration Project EPBC
Referral
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Table 4: Relevant documents and document sections that address the evaluation criteria.
Note that as an existing project not seeking Commonwealth funds through the SDL adjustment process, there are a number of evaluation criteria
not addressed in this proposal as specified by the Phase 2 Assessment Guidelines.
Key evaluation criteria

Guidelines
Reference

Eligibility

Section 3

Project details

Section 4.1

Relevant Document and section of Document

Refer to Section 3 of this document


Site description and location maps
Section 2 and 5, Murray Futures: Coorong, Lower Lakes & Murray Mouth Recovery Project South East Flows
Restoration Project Phase 2 Business Case (DEWNR 2013).



Proponent name and proposed implementing entity
Section 6.1, Murray Futures: Coorong, Lower Lakes & Murray Mouth Recovery Project South East Flows
Restoration Project Phase 2 Business Case (DEWNR 2013).



Governance information
Section 13, Murray Futures: Coorong, Lower Lakes & Murray Mouth Recovery Project South East Flows
Restoration Project Phase 2 Business Case (DEWNR 2013).



Summary of estimated costs and proposed schedule
Third Deed of Variation to the Project Schedule for the South Australian Priority Project SA – 07: Coorong,
Lower Lakes and Murray Mouth Recovery Project; and
Refer to Appendix 6 of this document and Section 7, Murray Futures: Coorong, Lower Lakes & Murray Mouth
Recovery Project South East Flows Restoration Project Phase 2 Business Case (DEWNR 2013).
Please note that the Business Case (DEWNR 2013) provides initial budget details, noting that the budget
was subsequently revised as part of the due diligence assessment process with the Commonwealth. As a
result, the revised budget is provided at Appendix 6 of this document.



Definition of Measure
Outlined above in eligibility criteria
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Key evaluation criteria

Guidelines
Reference

Ecological values of
the site

Section 4.2

Ecological objectives
and targets

Section 4.3

Relevant Document and section of Document



Descriptions of the ecological values and features of the site
Section 2, Murray Futures: Coorong, Lower Lakes & Murray Mouth Recovery Project South East Flows
Restoration Project Phase 2 Business Case (DEWNR 2013).



Ecological objectives and targets
Section 3, Murray Futures: Coorong, Lower Lakes & Murray Mouth Recovery Project South East Flows
Restoration Project Phase 2 Business Case (DEWNR 2013).
This section of the Business Case provides description of ecological drivers of the Coorong, salinity target
values and threshold values to support Coorong biota and potential for salinity reduction.
More detail in Murray Future: Lower Lakes, and Coorong Recovery. Specifying an environmental water
requirement for the Coorong and Lakes Alexandrina and Albert: A first iteration. Summary of methods and
findings to date. Department of Environment, Water and Natural Resource (Lester et al. 2011).

Anticipated ecological
benefits

Section 4.4.1



Anticipated ecological benefits
Environmental benefits of the SEFRP are described in Section 3, Murray Futures: Coorong, Lower Lakes &
Murray Mouth Recovery Project South East Flows Restoration Project Phase 2 Business Case (DEWNR 2013;
and
Section 5.4, Murray Futures: Coorong, Lower Lakes & Murray Mouth Recovery Project South East Flows
Restoration Project Phase 2 Business Case (DEWNR 2013).
Details of the environmental management to be undertaken for the SEFRP are described in Section 6.7,
Murray Futures: Coorong, Lower Lakes & Murray Mouth Recovery Project South East Flows Restoration Project
Phase 2 Business Case (DEWNR 2013).

Potential adverse
ecological impacts

Section 4.4.2



Potential adverse ecological impacts
Section 6.6 and 6.7, Murray Futures: Coorong, Lower Lakes & Murray Mouth Recovery Project South East Flows
Restoration Project Phase 2 Business Case (DEWNR 2013); and
Section 3, South East Flows Restoration Project EPBC Referral – noting that this document will be provided
when publicly available.
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Key evaluation criteria

Guidelines
Reference

Relevant Document and section of Document


Monitoring and evaluation
Section 6.7, Murray Futures: Coorong, Lower Lakes & Murray Mouth Recovery Project South East Flows
Restoration Project Phase 2 Business Case (DEWNR 2013).

Current hydrology and
proposed changes to
the hydrology

Section 4.5.1

Environmental water
requirements

Section 4.5.2

Refer to Section 5 of this document and reference as cited in this section.



Environmental Water Requirements
Summarised in Section 3, Murray Futures: Coorong, Lower Lakes & Murray Mouth Recovery Project South East
Flows Restoration Project Phase 2 Business Case (DEWNR 2013).
More detail in Murray Future: Lower Lakes, and Coorong Recovery. Specifying an environmental water
requirement for the Coorong and Lakes Alexandrina and Albert: A first iteration. Summary of methods and
findings to date. Department of Environment, Water and Natural Resource (Lester et al. 2011).

Operating regime

Section 4.6

Assessment of risks
and impacts of the
operation of the
measure

Section 4.7

Refer to Section 5 of this document


Assessment of risks and impacts of the operation of the measure, including mitigation options, monitoring
needs and management responses
Refer to Appendix 7 of this document and Section 12 and Appendix C, Murray Futures: Coorong, Lower Lakes &
Murray Mouth Recovery Project South East Flows Restoration Project Phase 2 Business Case (DEWNR 2013).
Please note that Appendix 7 to this document provides additions to the SEFRP Risk Register provided in the
Business Case (DEWNR 2013) as a result of the due diligence process undertaken with the Commonwealth.

Technical feasibility
and fitness for
purpose

Section 4.8



Design of project
Section 5.2, Murray Futures: Coorong, Lower Lakes & Murray Mouth Recovery Project South East Flows
Restoration Project Phase 2 Business Case (DEWNR 2013).



Location of activities
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Key evaluation criteria

Guidelines
Reference

Relevant Document and section of Document
Section 5.1, Murray Futures: Coorong, Lower Lakes & Murray Mouth Recovery Project South East Flows
Restoration Project Phase 2 Business Case (DEWNR 2013)


Estimate of costs and benefits
Details of Costs are provided on Page 75, Third Deed of Variation to the Project Schedule for the South
Australian Priority Project SA – 07: Coorong, Lower Lakes and Murray Mouth Recovery Project; and
Refer to Appendix 6 of this document and Section 7, Murray Futures: Coorong, Lower Lakes & Murray Mouth
Recovery Project South East Flows Restoration Project Phase 2 Business Case (DEWNR 2013).
Cost-Benefit Analysis provided in Section 9, Murray Futures: Coorong, Lower Lakes & Murray Mouth Recovery
Project South East Flows Restoration Project Phase 2 Business Case (DEWNR 2013)



Ongoing operational monitoring and record keeping arrangements
Section 6.7, Murray Futures: Coorong, Lower Lakes & Murray Mouth Recovery Project South East Flows
Restoration Project Phase 2 Business Case (DEWNR 2013).



Reliance on other measures or other actions
N/A



Governance information
Section 13, Murray Futures: Coorong, Lower Lakes & Murray Mouth Recovery Project South East Flows
Restoration Project Phase 2 Business Case (DEWNR 2013).



Funding arrangement for Ongoing Operations and Maintenance
Page 73, Third Deed of Variation to the Project Schedule for the South Australian Priority Project SA – 07:
Coorong, Lower Lakes and Murray Mouth Recovery Project; and
Section 11, Murray Futures: Coorong, Lower Lakes & Murray Mouth Recovery Project South East Flows
Restoration Project Phase 2 Business Case (DEWNR 2013).

Complementary
actions and
interdependencies

Section 4.9



SDL resource unit
Section 3 of this document.
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Key evaluation criteria

Guidelines
Reference

Relevant Document and section of Document


Complementary actions and interdependencies
Not applicable

Costs, Benefits and
Funding
Arrangements for
Projects not seeking
Commonwealth
Supply or Constraint
Measure Funding

Section
4.10.2



Reference to costing documentation



Details of funding arrangements
Pages 6, 72-75, Third Deed of Variation to the Project Schedule for the South Australian Priority Project SA –
07: Coorong, Lower Lakes and Murray Mouth Recovery Project; and
Section 7.1, Murray Futures: Coorong, Lower Lakes & Murray Mouth Recovery Project South East Flows
Restoration Project Phase 2 Business Case (DEWNR 2013).



Details of ongoing operation and maintenance costs
Section 11, Murray Futures: Coorong, Lower Lakes & Murray Mouth Recovery Project South East Flows
Restoration Project Phase 2 Business Case (DEWNR 2013).
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5. Hydrology of the area
Current hydrology and proposed changes to the hydrology
This section should be read in conjunction with the broader context of the South East and the current
and proposed hydrology of the region provided in DEWNR 2013, Murray Futures: Coorong, Lower Lakes
& Murray Mouth Recovery Project South East Flows Restoration Project Phase 2 Business Case at
Appendix 1.
The MDBA’s benchmark model includes inflows to the Coorong South Lagoon that represent the
drainage network as of 30 June 2009 over the whole modelled period.
Daily time step rainfall – runoff and water balance models have been developed previously to represent
the USE drainage system, outlined in Wood and Way (2011), Montazeri et al. (2011) and AWE (2011,
2012). The most recent versions of the models were extended to simulate the period of the MDBA’s
benchmark modelling. The period from 1891 – 2009 is used, as the Coorong model includes a five year
warmup period prior to 1895. The salinity of the inflows was calculated based on a regression
relationship developed between flow and salinity recorded at the station flowing into the Coorong
South Lagoon (the Salt Creek gauge, A2390568). The relationship is based on data recorded prior to
2009, as outlined in Table 2 of MDBA (2013).
As a validation of the models used, the volumes simulated have been compared to the gauged flows
entering the Coorong South Lagoon. Figure 1 presents the annual volume delivered to the Coorong
South Lagoon, both recorded and simulated. The text on Figure 1 below outlines when drains were
constructed upstream of this gauge in the USE network.
While the model overestimates the flow in these few years where the actual drain construction aligns
with that represented in the model, given that the model produces the expected behaviour in the
periods before and after this, it is proposed that the time series developed provides a reasonable
representation of the flow volumes that could be expected from the USE drainage network based on
2009 conditions (Figure 1).
It can be seen from Figure 1 that:
-

the modelled annual volumes are greater than the observed volumes (A2390568) in the period
up to 2007/8. This is the expected result, as the model includes all drains constructed by 2009,
and as such includes drains and the subsequent contributing flows that were not constructed in
the earlier part of the data record; and

-

the model simulates a lower annual volume compared to that observed in 2011/12. This is also
the expected result, as a further drain is contributing flow to the Coorong South Lagoon (Bald
Hills drain) in the observed data but is not represented in the model, as the drain was
constructed after 2009.

It would be expected that the modelled annual volume should be representative of the observed annual
volume in the water years 2009/10 and 2010/11. It can be seen that the model overestimates the annual
flow volume in 2009/10, likely due a limitation in the rainfall – runoff model representing the initial
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6. Operating regime
The Salt Creek to Blackford watercourse operating strategy will be determined in consultation with the
local community and take into account any information generated through additional ecological
investigations funded under the SERFP to support the development of Operating Management
Principles. For the purposes of the SDL adjustment mechanism and enabling the Murray-Darling Basin
Authority to represent the SEFRP in the SDL adjustment benchmark model run, a number of operating
assumptions have been developed based on the current understanding/assumptions of how the SEFRP
may be operated. These are provided below, noting that these assumptions may not be included in the
final operating regime of the SEFRP to be developed as part of project implementation.
There are a number of proposed structures as part of SEFRP that will be operated depending on the
water requirements of the Coorong South Lagoon. These are:
1. ancillary structures to deliver flow from the proposed channel to local en route wetlands
(Taratap wetlands and Tilley Swamp Conservation Park)
2. the weir on the Blackford Drain to divert flow into the proposed drain
3. releases made from Morella Basin to the Coorong South Lagoon at the end of the
system.
Taratap Wetlands and Tilley Swamp Conservation Park Structures
Based on the mapped extent of wetlands in the Taratap and Tilley Swamp complexes, along with 2m
DEM of the region, the estimated storage volume of each complex is 2 GL, or a total of 4 GL. In order to
account for the water requirements of these wetlands, the first 4 GL diverted out of the Blackford Drain
each year has been removed from the time series of flow into the Coorong South Lagoon. It is assumed
that the volume is diverted every year and is lost from the drainage network. This is likely to be a
conservative assumption as diversions may not be required in all years, and does not account for return
flows from the wetland complexes.
Blackford Drain Weir
While a detailed Operating Procedure will be developed as part of the implementation of the SEFRP,
assumptions regarding diversion rules are required for the purposes of modelling and assessing the
proposal. As such, it has been assumed that flow from the Blackford drain will be diverted, when needed
to improve environmental benefits and when water is available, up to the capacity of the proposed
drain of 800 ML/d. These includes the 4 GL assumed for local wetland benefits, and diversion for the
Coorong when the salinity of the Coorong South Lagoon is high (greater than 60 g/L).
It has been assumed that if the salinity of the Coorong South Lagoon exceeded 60 g/L on any day in the
previous water year (July – June) all volume available through the SEFRP alignment would be diverted to
the Coorong South Lagoon (subject to the local wetland needs). It is proposed to code this rule into the
1D hydrodynamic model of the Coorong, to allow diversions to occur as needed in response to changes
in barrage flow that occur through application of the SDL Adjustment Mechanism.
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Morella Basin
For the existing drainage network scenario, the operating rules used were to maintain a water level in
Morella Basin of 4.2 m AHD, and draw the water level down to 2.7 m over the period from October 15
to December 31 each year. This was based on observed water level in Morella Basin prior to 2009.
Based on the most current operating procedure for Morella Basin, the target water level for Morella
Basin presented in Figure 3 has been adopted for the SEFRP scenario. This target level has been
developed to meet a number of objectives:


Eliminate backwater and inundation effects of Morella Basin on the upstream drain



Meet the environmental water requirements of Morella Basin, by increasing water levels in
Morella Basin to 4.0m AHD or above during mid-late spring, to provide an opportunity for
biological and chemical wetland processes



Release water in late summer/early autumn to draw down Morella Basin to:



o

Expose mudflats for feeding opportunities for migratory waders

o

Expose mudflats to oxidise nutrients to be utilised and support productivity in Morella

Delay releases from Morella Basin to the CSL as late in the season as possible, to coincide with
high salinity in summer in the CSL.

Figure 3: Morella target level assumed for the SEFRP
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8. Appendices
Appendix 1: Murray Futures: Coorong, Lower Lakes & Murray Mouth Recovery Project South
East Flows Restoration Project Phase 2 Business case
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Appendix 2: Third Deed of Variation to the Project Schedule for the South Australian Priority
Project SA – 07: Coorong, Lower Lakes and Murray Mouth Recovery Project
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Appendix 3: Lester et al. 2011, Murray Futures: Lower Lakes, and Coorong Recovery.
Specifying an environmental water requirement for the Coorong and Lakes Alexandrina and
Albert: A first iteration. Summary of methods and findings to date. Department of
Environment, Water and Natural Resources
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Appendix 4: Montazeri et al. (2011). COORONG SOUTH LAGOON FLOW RESTORATION
PROJECT– Hydrological modelling and transmission loss analysis
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Appendix 5: AWE (2011) CSLFRP Extension of Existing Modelling. Final Report. Department for
Water, Adelaide, South Australia
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Appendix 6: Revised Budget – Bakers Range removed
Revised SEFRP Cost Details
Project Component

Financial Year of Expenditure ($)
13/14
14/15
15/16

Totals

Design
Land Acquisition
Heritage
Environmental Management
Construction
Project Management
GRAND TOTAL
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Appendix 7: Additions to the SEFRP Risk Register
Risk
Area
Legal

Risk Issue

Causes

Likelihood

B

Consequences

Project is unable

5

Consequence

Risk

Level

Rating
15

Mitigation Measures

The SEFRP is

Significant impacts

determined to be a

to matter/s of

controlled action -

National

matters of National

should not

Environmental

Environmental Significance

proceed - by the

Significance are

identified and indicate that no

Minister for

identified either

significant impacts are likely to

Environment,

through the

result.

Heritage, and

assessment process,

Water under the

or during the

EPBC Act.

decision process.

to be delivered.

Rigorous impact assessments

Likelihood

A

Consequences

5

Risk
Rating
5

have been undertaken for

Responsibility

DEWNR Project
Team

Draft referral provided to the
Environmental Assessment
Branch of DSEWPaC for
comment. Comment and
suggestions incorporated
accordingly.

Legal

The SEFRP is

Insufficient material

determined to be a

is provided to the

to be delivered

have been undertaken for

controlled action

Australian

within the

matters of National

requiring further

Government to

timeframe

Environmental Significance

assessment (such

assess potential

specified by the

identified and indicate that no

as an

impacts to matters

CLLMM

significant impacts are likely to

Environmental

of National

Recovery Project

result.

Impact Statement)

Environmental

Schedule.

by the Minister for

Significance, or

Environment,

impact assessments

Heritage, and

are not adequate.

Water under the
EPBC Act.

C

Project is unable

4

12

Rigorous impact assessments

B

4

8

DEWNR Project
Team

Draft referral provided to the
Environmental Assessment
Branch of DSEWPaC for
comment. Comment and

Significant concerns

suggestions incorporated

raised through

accordingly.
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Risk
Area

Risk Issue

Causes

Likelihood

Consequences

Consequence

Risk

Level

Rating

Mitigation Measures

Likelihood

Consequences

Risk
Rating

Responsibility

public consultation
period.

Legal

The Minister for

Insufficient material

Environment,

is provided to the

to be delivered

have been undertaken for

Heritage, and

Australian

within the

matters of National

Water “stops the

Government to

timeframe

Environmental Significance

clock” on the

assess potential

specified by the

identified and indicate that no

assessment

impacts to matters

CLLMM

significant impacts are likely to

process to request

of National

Recovery Project

result.

a substantial

Environmental

Schedule.

amount of

Significance.

additional
information to
make a decision as
to whether the

C

Project is unable

4

12

Rigorous impact assessments

B

4

8

DEWNR Project
Team

Draft referral provided to the
Environmental Assessment

Significant concerns

Branch of DSEWPaC for

raised through

comment. Comment and

public consultation

suggestions incorporated

period.

accordingly

action is controlled
or not under the
EPBC Act.
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Risk

Legal

Level

Rating

Native Vegetation

Insufficient material

Council does not

is provided for the

to be delivered

developed in consultation with

approve

Native Vegetation

within the

the Native Vegetation Council

management

Council to approve

timeframe

and officers to ensure that

plan/s in a timely

management

specified by the

their requirements are

manner under the

plan/s.

CLLMM

satisfied, and reduce the

Native Vegetation

Recovery Project

possibility of additional

Act.

Schedule.

information being required

C

Consequences

Risk

Causes

Area

Likelihood

Consequence

Risk Issue

Project is unable

4

12

Mitigation Measures

Management plan/s are

Likelihood

B

Consequences

4

Risk
Rating
8

Responsibility

DEWNR Project
Team

before a decision can be
made.
Legal

The Minister for

Relevant Aboriginal

C

Project is unable

5

15

Relevant Aboriginal groups,

Aboriginal Affairs

groups do not

to be delivered,

(including the Ngarrindjeri

and Reconciliation

support the

or, if DEWNR

Regional Authority, and the

does not grant an

Minister granting an

decide to

South East Aboriginal Focus

authorisation

authorisation under

proceed

Group) have been consulted

under section 23

section 23 of the

regardless, that

on the project since 2008, and

of the Aboriginal

Aboriginal Heritage

it is taking on a

have provided in-principle

Heritage Act.

Act.

legal risk.

support for the project.

B

5

10

DEWNR Project
Team

Aboriginal groups will
continue to be engaged,
including to undertake
heritage surveys. Relevant
Aboriginal groups have also
been advised of DEWNR’s
intention to submit an
application for a section 23
authorisation.
DEWNR has also engaged
AARD.
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Risk
Area
Legal

Risk Issue

Causes

Likelihood

C

Consequences

Project is unable

4

Consequence

Risk

Level

Rating
12

Mitigation Measures

Significant delays

Insufficient material

Relevant Aboriginal groups,

are experienced

is provided to the

to be delivered

(including the Ngarrindjeri

regarding the

Minister/relevant

within the

Regional Authority, and the

Minister for

Aboriginal groups,

timeframe

South East Aboriginal Focus

Aboriginal Affairs

and/or there is

specified by the

Group) have been consulted

and Reconciliation

insufficient

CLLMM

on the project since 2008, and

granting an

consultation with

Recovery Project

have provided in-principle

authorisation

relevant Aboriginal

Schedule.

support for the project.

under section 23

groups.

Likelihood

B

Consequences

4

Risk
Rating
8

Responsibility

DEWNR Project
Team

Aboriginal groups will

of the Aboriginal

continue to be engaged,

Heritage Act.

including to undertake
heritage surveys. Relevant
Aboriginal groups have also
been advised of DEWNR’s
intention to submit an
application for a section 23
authorisation.
DEWNR has also engaged
AARD.
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This document outlines the changes to the original SEFRP supply measure, as outlined in the SEFRP SDL
Adjustment Supply Measure Phase 2 Business Case (December 2014), that the SEFRP Augmentation would
introduce. As such, this addendum should be read in the context of the original SEFRP SDL Adjustment Supply
Measure Phase 2 Business Case and the SEFRP Phase 2 Business Case (March 2013).
Key documents that demonstrate the technical feasibility of SEFRP Augmentation are provided and discussed
(Table 2 and provided in the List of Attachments).
Changes to the original SEFRP supply measure are highlighted in Table 3 and expanded upon in Section 5.
Technical investigations to further inform the implementation feasibility of the SEFRP Augmentation will be
concluded by 30 June 2017.
Given the SDL adjustment process timeframes agreed to by the Murray-Darling Basin Ministerial Council, this
addendum has been developed ahead of completion of the full SEFRP Augmentation feasibility assessment,
and subsequent submission of any resultant business case for funding and implementation.
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3. Proposed development of the SEFRP Augmentation
3.1

Context

Original SEFRP Supply Measure
The SEFRP is a $60 million investment made by the South Australian Government and the Australian
Government to assist salinity management in the CSL, enhance flows to wetlands in the Upper South East and
reduce drainage outflow at Kingston beach.
Historically, quantities of freshwater flowed into the CSL from the South East and this source of freshwater has
been reduced by drainage works in the South East over the past 150 years. Salinity levels in the CSL are
determined by flows from the River Murray through the barrages, and water from the south east via Salt Creek.
To maintain a healthy ecosystem, the CSL requires a target maximum salinity range of 60g/L (winter) to 100g/L
(summer) (Lester et al. 2009).
Reduced inflows from the River Murray have raised salinity in the CSL on occasions to a hypersaline range
(>100 g/L), making it too salty to support important species. By restoring inflows from the South East, the
SEFRP seeks to assist maintaining salinity in the CSL within the target range and prevent ecological degradation
during periods of low flows from the River Murray.
Construction on SEFRP commenced in March 2017. The project includes construction of a new channel from
the existing Blackford Drain to the southern end of the Taratap Drain (approximately 12 kilometres), widening
of the existing Taratap and Tilley Swamp Drains (approximately 81 kilometres), and connection to Morella
Basin before flowing into the Coorong via the Salt Creek outlet. These elements provide capacity to deliver a
median volume of 25.9 GL per year
directly into the CSL.
SEFRP Augmentation
In 2012, prior to finalisation of the original SEFRP Business Case, South Australia developed the South East
Solution proposal, which included options to divert water from south of the Blackford Drain. These options
were designed to access surplus water from Drains L, K and possibly M which currently discharges into the
ocean. Due to stakeholder concerns, funding constraints and the need for further community consultation,
these elements were not included within the original SEFRP.
In March 2016, the Senate Select Committee on the Murray-Darling Basin Plan recommended that the
Commonwealth fund and facilitate accelerated work on the restoration of surface flows from the south-east
of South Australia into the lower Coorong, and undertake a feasibility study into the potential for redirecting
all existing drainage discharges from the South East into the Coorong.
On 11 December 2016, the Department of Agriculture and Water Resources approved funding for the Coorong
Investigations Project (CIP).
The CIP is investigating the technical and implementation feasibility, and individual and collective benefits and
risks, of a number of possible works and measures for maintaining and enhancing the ecological character of
the Coorong and Murray Mouth across all water availability scenarios. All investigations are expected to be
complete by mid-2017. The findings and recommendations will then be presented to the South Australian
Minister for Water and the River Murray for consideration.
Investigation of the potential increase in yield to the CSL from the South East Drainage Network through
‘augmentation’ of the original SEFRP supply measure was prioritised within the CIP.
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3.2

Progressing SEFRP Augmentation

The technical feasibility investigations of the SEFRP Augmentation have showed the potential to provide a
median extra 15.6 GL of water annually to the CSL at an estimated construction cost of
. Technical feasibility is based on:


The results of these technical feasibility investigations undertaken to date form the technical basis of this
addendum.
As noted in Section 2, given the SDL adjustment assessment process timeframes, this addendum has been
developed ahead of completion of the SEFRP Augmentation feasibility assessment, and subsequent
submission of any resultant business case for funding and implementation to the Australian Government.
By end June 2017, in addition to the completed hydrological and engineering preliminary design reporting, it
is anticipated that the CIP will have completed:


hydrodynamic and water quality modelling of the Coorong to understand the implications of SEFRP
Augmentation;



assessment of the ecological benefits and risks of SEFRP Augmentation; and



preliminary assessment of the impacts of SEFRP Augmentation upon the community (including
Aboriginal communities).
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4. Changes to the SEFRP Phase 2 SDL Adjustment
Evaluation Criteria
Key documents that demonstrate the technical feasibility of SEFRP Augmentation and support the project as
an SDL Adjustment measure are outlined in Table 2 below.
Table 2 – SEFRP Augmentation – Technical Feasibility
Document
Purpose

Effects of Morella Basin water
releases on Coorong Water
Quality

Attachment

Details the water quality benefits of
water from the South East Drainage
Network on the Coorong, in
particular the Southern Lagoon.

Attachment 3

This document formed part of the
EPBC referral for the SEFRP project.
It provides a detailed analysis of the
risk to Coorong water quality from
South East flows water. It essentially
concludes that there is a low risk of
negative water quality impacts from
SEFRP.

Attachment 4

Mosley et al. 2017. Assessment and
modelling of the effects of the 20132016 Morella Basin releases on
Coorong water quality. Report to the
Department of Environment, Water
and Natural Resources (DEWNR).
University of Adelaide, South
Australia.

South East Flows Restoration
Project: Water quality risk
assessment for the Coorong
Wilson et al 2016. South East Flows
Restoration Project: Water quality
risk assessment for the Coorong.
DEWNR Technical report 2016/01,
Government of South Australia,
through Department of
Environment, Water and Natural
Resources, Adelaide.

Changes to the original SEFRP Supply Measure against the Phase 2 Assessment Guidelines for Supply and
Constraint Measure Business Cases resulting from the inclusion of SEFRP Augmentation are summarised in
Table 3 below.
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Ecological
objectives and
targets

Section 4.3

Section 4, Table 4:
references the SEFRP
Phase 2 Business Case
(DEWNR, 2013)
section 3

No change. As with the existing SEFRP, the primary
outcome for SEFRP Augmentation is to assist in
managing salinity in the CSL in order to maintain a
healthy ecosystem.

Section 4, Table 4:
references further
details in Lester et. al
2011].
Anticipated
ecological benefits

Section 4.4.1

Section 4, Table 4:
references the SEFRP
Phase 2 Business Case
(DEWNR, 2013)
sections 3, 5.4 and 6.7

Potential adverse
ecological impacts

Section 4.4.2

Section 4, Table 4:
references the SEFRP
Phase 2 Business Case
(DEWNR, 2013)
sections 6.6 and 6.7

Since the SEFRP Phase 2 Business Case (2013) and
SDL Phase 2 Business Case (2014), further studies
(e.g. Mosley et al. 2017) have improved knowledge
of the impacts of water from the South East to the
CSL. Further studies are currently being conducted
as part of the CIP. Major changes to the anticipated
ecological benefits to the CSL are not anticipated
but some ecological benefits, including to en route
wetlands, are likely to be enhanced by SEFRP
Augmentation. See section 5.2 for details
While the major potential adverse ecological effects
of SEFRP Augmentation are covered in the SEFRP
SDL Adjustment Supply Measure Phase 2 Business
Case, there are some additional environmental risks
posed by SEFRP Augmentation dealt with in section
5.3.

Section 4, Table 4:
references the South
East Flows Restoration
Project EPBC Referral,
Section 3
Current hydrology
and proposed
changes to the
hydrology

Section 4.5.1

Section 5 and
included references

The current hydrology of the CSL remains
unchanged from the descriptions provided in the
SEFRP Phase 2 Business Case. SEFRP Augmentation
introduces proposed changes to the hydrology
beyond those listed in Section 5 of the SEFRP SDL
Phase 2 Business Case, and these are documented
below in section 5.4.

Environmental
water requirements

Section 4.5.2

Section 4, Table 4:
references the SEFRP
Phase 2 Business Case
(DEWNR, 2013)
section 3

The Environmental water requirements for the
Coorong and SEFRP en route wetlands remain
unchanged from SEFRP. Additional information
regarding the environmental water requirements
for SEFRP Augmentation en route wetlands
(including but not limited to Lake Hawdon North
and the Robe Lakes) is contained within sections
5.2 and 5.5.

Section 4, Table 4:
references further
details in Lester et. al
2011
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Operating regime

Section 4.6

Section 4, Table 4:
references the South
East Flows Restoration
Project EPBC Referral,
Section 3

SEFRP Augmentation will increase the volume,
security and delivery flexibility of water both within
the affected sub-catchments, and through the
SEFRP, to the CSL.
See below, section 5.5.

Section 5
Assessment of risks
and impacts of the
operation of the
measure

Section 4.7

Section 4, Table 4:
references the SEFRP
Phase 2 Business Case
(DEWNR, 2013)
section 12 and
Appendix C

At project and operational levels, the risks remain
unchanged from the existing SEFRP.

Appendix 7
Technical feasibility
and fitness for
purpose

Section 4.8

Section 4, Table 4:
references the SEFRP
Phase 2 Business Case
(DEWNR, 2013)
sections 5.1, 5.2, 6.7,
7, 9, 11, 13
Section 4, Table 4:
references pages 73
and 75 of the Third
Deed of Variation to
the Project Schedule
for the South
Australian Priority
Project SA – 07:
Coorong, Lower Lakes
and Murray Mouth
Recovery Project

A more detailed determination of technical
feasibility and fitness for purpose requires a full
SEFRP Augmentation Business Case. However, prefeasibility hydrological modelling and construction
design and costings suggest that it is feasible,
subject to downstream wetland requirements, to
deliver a median of 15.6 GL/year to the CSL, for an
estimated cost of
. See Section 5.6.

Appendix 6
Complementary
actions and
interdependencies

Section 4.9

Section 3

SEFRP Augmentation relies on the completion of
SEFRP. See section 5.7
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Costs, benefits and
funding
arrangement for
new unfunded
projects

Costs, benefits and
funding
arrangement for
Projects not seeking
Commonwealth
Supply or
Constraint Measure
Funding

Section
4.10.1

Section
4.10.2

Not addressed in the
SEFRP SDL Phase 2
Business Case, as it
was fully funded
through the “Lower
lakes and Murray
Mouth Recovery
Project Schedule SA07 to the South
Australian and
Commonwealth
Water Management
Partnership
Agreement”
Section 4, Table 4:
references the SEFRP
Phase 2 Business Case
(DEWNR, 2013)
sections 7.1 and 11

The benefits of SEFRP Augmentation are primarily
to increase the volume, security and flexible
delivery of water to the Coorong South Lagoon, as
well as maintaining and improving environmental
watering of en route wetlands.
The anticipated cost of the project, based on a
comparative cost breakdown of SEFRP, is
approximately
(Table 5 below).
Funding is sought through SDL Supply Measure
Funding or State Priority Project (SPP) underspends,
subject to further Commonwealth negotiation and
SEFRP Augmentation Business Case process.
See Sections 5.1 and 5.8
Not applicable (see 4.10.1).

Section 4, Table 4:
references pages 6,
72-75 of the Third
Deed of Variation to
the Project Schedule
for the South
Australian Priority
Project SA – 07:
Coorong, Lower Lakes
and Murray Mouth
Recovery Project
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5. Amendments to the Original SEFRP Supply Measure
Information Requirements
This section expands on the changes to the original SEFRP Supply Measure against the Phase 2 Assessment
Guidelines resulting from the inclusion of the SEFRP Augmentation.

5.1

Information Requirement 4.1 - Project Details

SEFRP Augmentation proposes to increase the volume, security and delivery flexibility of water to the CSL via
the original SEFRP drain alignment, with additional water from further south (Drain K, Avenue Flat K Drain and
Wilmot Drain) that currently flows out to sea (Figure 1).
Pre-feasibility design indicates that SEFRP Augmentation would involve upgrades to 27 km of existing drain,
construction of approximately 4.5 km of new drains to link the drain catchments, and the installation of 12
minor and 5 major regulating structures.
SEFRP Augmentation could yield an estimated 15.6 GL per annum to the CSL for an estimated total project
cost of
.

5.2

Information Requirement 4.4.1 - Anticipated Ecological Benefits

Coorong
By increasing the volume, security and delivery flexibility of water, SEFRP Augmentation is anticipated to
support and enhance the ecological benefits of the original SEFRP supply measure outlined in section 5.4 of
the SEFRP Phase 2 Business Case. The extent to which this is the case, and any additional benefits, are currently
being explored through the CIP. The results from CIP modelling of any additional ecological benefits
associated with SEFRP Augmentation will be included within the Business Case.
Drain catchments
SEFRP Augmentation will increase operational flexibility of the drainage network, reinstate more ‘natural’
hydrological regimes and increase the volume of water available for local and en route wetlands. Specifically,
SEFRP Augmentation will allow for the maintenance and adaptive management of water levels in Lake Hawdon
North and the maintenance of contemporary salinity and water levels of the Robe Lakes.
Lake Hawdon North, the largest potentially affected wetland, is a 2500 ha seasonally inundated lake dominated
by native vegetation that provides important habitat for native fish and waterbirds including migratory waders
(internationally significant numbers of the Double-banded plover have been observed (Christie and Jessop,
2007)). In order to maintain environmental benefits to Lake Hawdon North, whilst providing yield to the
Coorong, a Drain L regulating structure is proposed at the western (down-stream) end of Lake Hawdon North.
This structure, subject to final design, would regulate the inundation of Lake Hawdon North using runoff
generated from the Drain L catchment below the SEFRP Augmentation diversion points. Previously, flows from
Avenue Flat K Drain and Drain K (included within SEFRP Augmentation) would have contributed to Drain L
flows. The regulator could be used to facilitate improved management of Lake Hawdon North, including more
frequent and longer inundation (subject to stakeholder consultation) (Taylor et al. 2014). Modelling indicated
that sufficient runoff will be generated within Drain L downstream of the SEFRP Augmentation diversion to
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maintain the high quality estuarine character of the Robe Lakes and an open channel mouth at Robe (Taylor
et al. 2014).
An added ecological benefit of the changes to the Drain L catchment and Lake Hawdon is an overall reduction
in the quantity of fresh water released to the ocean at Robe. Studies of the marine environment in the vicinity
of similar drainage discharge points in the South East have shown degradation of sea-grass beds (Seddon et
al. 2003; Wear et al. 2006). The same may be occurring in Guichen Bay at the mouth of Drain L, although no
specific studies have been conducted at the site.
5.3

Information Requirement 4.4.2 - Potential Adverse Ecological Effects

The major potential adverse ecological effects of SEFRP Augmentation, including clearance of native
vegetation, soil and water quality impact to en route wetlands and Coorong are covered in the original SEFRP
Phase 2 Business Case (2013, s6.6, 6.7) and the SEFRP EPBC Referral, Section 3. Any additional risk posed by
SEFRP Augmentation and the potential for Augmentation to exacerbate existing SEFRP risks are currently
being investigated by the CIP.
Potential exacerbation of water quality impacts on the CSL
The introduction of further water from the South East into the CSL could enhance potential risks identified in
previous SEFRP documents, including the contribution of nutrients and reduction of CSL salinity (a risk if
salinities are reduced below target levels (Mosley et al. 2017, Paton et al. 2015)).
Since the potential adverse ecological effects were catalogued for the original SEFRP supply measure, a
detailed water quality risk assessment has been undertaken (Wilson et al. 2016). This study found that the
water quality risks to the Coorong ecosystem posed by increased inflows from the South East drainage network
are low and manageable. Water quality monitoring data in the Coorong has shown no adverse impacts due
to Salt Creek inflows (Mosley et al. 2017). The nutrient concentration of Salt Creek flows is considerably lower
than the standing concentration in the CSL, and this is not anticipated to change under either the SEFRP or
the SEFRP Augmentation. The data suggests that any additional CSL water quality risks posed by SEFRP
Augmentation are minimal and that, in fact, there may be water quality benefits. Notwithstanding, potential
adverse impacts from particular flow events or conditions have the additional operational safeguard of water
being diverted, as currently occurs, out to sea rather than to the Coorong, or diverted to en route wetlands
rather than the CSL.
A major component of the current concern surrounding changes in salinity and nutrient levels in the CSL as a
result of increased flows from the South East is the lack of understanding of the potential impacts on
filamentous algae growth. While the impacts of filamentous green algae have been studied and targets for its
management have been set (Wallace et al. 2014; DEWNR 2015), understanding of the relative contribution to
its growth from nutrient inputs from water from the South East versus the existing nutrient pool within the
Coorong and nutrient inputs from the River Murray is poorly understood. It is possible that substantially
reducing CSL salinity will favour filamentous algae growth (Mosley et al. 2017). Further detailed investigations
are currently being conducted to understand the drivers behind algal proliferation through the CIP and the
CLLMM Optimising Ruppia Habitat project. Under SEFRP Augmentation, as with the original SEFRP supply
measure, operational control of the timing and quantities of water release to the CSL will provide primary
control for water quality and managing filamentous algae growth. The SEFRP Augmentation poses no
increased risk of ‘over-freshening’ the CSL, because if the additional flows are not required they could be
diverted to sea via either Drain L or the Blackford Drain, or stored in/delivered to en route wetlands.
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Connectivity of South East Drain catchments fish habitat
The exotic fish species Gambusia holbrooki is present within the Blackford Drain catchment, but not within the
Drain L catchment. Consequently, linking the Blackford with the Avenue Flat K Drain, Drain K and Wilmot drains
within the Drain L catchment poses a risk to numerous native fish and frog species. South Australia’s most
significant population of the Australian Mudfish (Neochanna cleaveri) would be at risk, along with the
nationally listed (vulnerable) Dwarf Galaxias (Galaxiella pusilla) and Southern Bellfrog (Litoria raniformis). The
exclusion of Gambusia from those catchments using an exclusion structure on the Blackford Drain is being
investigated through the CIP.
In contrast to the need to limit fish migration from the north of the project, there is equally an environmental
risk that Lake Hawdon North regulation may prevent the up-stream migration of native fish such as Congolli,
Yelloweye Mullet, Australian Salmon and Galaxias (Taylor et al. 2014). To mitigate this risk, the Lake Hawdon
North Regulator design includes provision for a ‘fishway’ structure.
5.4

Information Requirement 4.5.1 - Current hydrology and proposed changes to the hydrology

SEFRP Hydrology
This section should be read in the context of the South East hydrology as outlined in the SEFRP Phase 2
Business Case and updated in section 5 of the SEFRP SDL Adjustment Supply Measure Phase 2 Business Case.
The updated hydrology for the area provided in the SEFRP SDL Adjustment Supply Measure Phase 2 Business
Case used daily time-step rainfall-runoff modelling to represent runoff from the Upper South East drainage
system on the MDBA benchmark 1891-2009 period. Salinity was interpolated from a regression relationship
developed from flow/salinity data at Salt Creek (Gauge A2390568).
The modelled contribution from the Existing Drainage Network acceptably replicated gauged flows at Salt
Creek, noting that there had been construction of drains in the Upper South East over the past two decades,
which makes comparison to consistent conditions difficult. Consequently, the model was used to estimate
yield to the Coorong from the SEFRP, which would link the Blackford Catchment to the Taratap Drain through
12km of new drain and approximately 81km of drain upgrades.
SEFRP Augmentation Hydrological Changes
Updated hydrological modelling of the SEFRP Augmentation, including the EDN and SEFRP
has re-evaluated prior modelling (AWE 2012, Taylor et al. 2014) to refine
the potential yield to the CSL. Based on existing channel capacities and pending upgrades within the EDN and
SEFRP, a maximum total diversion of 300ML/day to the Blackford catchment from SEFRP Augmentation was
assumed.
The updated yield modelling incorporates an eWater Source model from Taylor et al (2014) for the Drain K
and Wilmot Drain catchments (main catchments for SEFRP Augmentation) and a WaterCress model originally
developed by Wood and Way (2011) for the Blackford Drain catchment. Transmission losses were incorporated
within yield modelling using an MS Excel-based water balance model originally developed by Montazeri et al
(2011) and subsequently modified by AWE (2012, 2015). For all models, timeframes were updated to include
data from 1889-2016 (compared to 1891-2009).
The resulting modelled annual yields to the Coorong (catchment yield minus transmission loss) were compared
with the recorded volumes at Salt Creek, where recording began in 2001 (See figure 2 below). The modelled
volumes are greater than observed volumes from 2001-2009. This result is expected, as the model includes all
current drains, a number of which were constructed between 2003-2012. From 2011 onwards the observed
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and modelled results are very similar and prior to 2009 there is a strong correlation between observed and
modelled inputs to the CSL
Figure 2: Modelled and observed flow to the Coorong at Salt Creek. It should be noted that prior to
2011 the model includes as yet unconstructed drains, and as such is expected to over-estimate
observed discharge

Stage 1 hydrological modelling
provides a number of construction and yield
scenarios for SEFRP Augmentation. Those scenarios are represented in figure 3 below. A maximum 300ML/day
diversion from Avenue Flat/Drain K and a 150ML/day diversion from the Wilmot Drain was selected as an
optimum scenario in terms of yield efficiency compared to drain upgrades required. The resulting yields to the
Coorong South Lagoon, compared with the Existing Drainage Network and SEFRP are presented below in table
4, full results from all scenarios are included in Attachment 2.
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operating assumptions have been developed based on the current understanding/assumptions of how the
SEFRP Augmentation may be operated. These are provided below, noting that these assumptions may not be
included in the final operating regime of the SEFRP Augmentation to be developed as part of project
implementation.
There are a number of proposed structures as part of SEFRP Augmentation that will be operated depending
on the water requirements of the CSL and local wetlands. These may divert flow from SEFRP Augmentation
into the SEFRP Blackford Drain system, from which point the operating infrastructure and decisions remain
essentially unchanged. From North to South, these regulators are:
1. the regulator at the junction of
Drain (includes anti-fish passage);

and the proposed extension of the Blackford

2. the regulator at the junction of the Wilmot Drain and the proposed extension of the Avenue Flat Drain;
3. the regulator at the western end of Lake Hawdon North (includes fish migration passage).

Avenue Flat/Drain K and Wilmot Drain Regulators:
While a detailed Operating Procedure will be developed as part of the implementation of the SEFRP
Augmentation, assumptions regarding diversion rules are required for the purposes of modelling and
assessing the proposal. As such, it has been assumed that flow from the Avenue Flat/Drain K and Wilmot
drains will be diverted, when needed to improve environmental benefits and when water is available, up to
the capacity of the proposed drains of 300 and 150ML/d respectively. Any diversion would take into account
the environmental watering requirements of the downstream wetlands, Lake Hawdon North and the Robe
Lakes (generally met by Drain L local catchment yield).
Lake Hawdon Regulator:
Currently water from the Drain L catchment (including Avenue Flat/Drain K) flows through Lake Hawdon North
within the Drain L channel, which bisects the lake. Currently during high flows in Drain L (over 3.7mAHD) there
is some inundation of the lake from the Drain, with extensive inundation occurring less frequently and for
shorter durations (Taylor et al. 2014). Low and moderate flows provide little water to the lake and flow
downstream within the channel, through the Robe Lakes out to sea. This project proposes to install a regulating
structure immediately downstream of Lake Hawdon North, similar in function to other major regulators within
the system. The structure’s design would facilitate maintenance of lake levels in Lake Hawdon North or through
flow of up to 3000 ML/day depending on operational and environmental needs.
Operational safeguards to manage adverse impacts:
As with the existing SEFRP, there are a number of substantial operational safeguards allowing any SEFRP
Augmentation flows that would be harmful to the Coorong to be diverted. ‘Excess’ water can be stored in
and/or used for environmental benefits to en route SEFRP wetlands at Taratap, Tilley Swamp and Morella.
Additionally, water from SEFRP Augmentation can be diverted through Drain L into Lake Hawdon North, where
the proposed regulating structure would then determine flows to the Robe Lakes. In the event that any/all of
these storages are full or their inundation is inappropriate, water can be released to the ocean at the existing
Drain L and Blackford Drain outlets. The engineering design and operation of the SEFRP Augmentation
infrastructure will ensure management expectations of the existing South Eastern Drainage Network are
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maintained. This includes flood mitigation in winter and the maintenance of groundwater in spring and
summer using groundwater regulators.
5.6

Information Requirement 4.8 - Technical feasibility and fitness for purpose

Detailed determinations regarding technical feasibility and fitness for purpose (e.g. cost-benefit analysis,
detailed budget, operational monitoring and record keeping arrangements and governance and funding
structure details) will be presented in a full SEFRP Augmentation Business Case.
Alignment options investigation
Multiple SEFRP Augmentation alignment options were originally investigated as part of the SEFRP feasibility
study in 2010-2012. During that process two options were discounted due to geographical and hydrological
considerations: the western-most Biscuit Flat alignment was not considered feasible as it was too far west to
align with the Northern Floodway within the existing SEFRP. The eastern-most alignment, Western Avenue,
was discounted due to poor hydraulics, significant impacts on local drainage and water quality issues.
Cost estimates were developed for the Reedy Creek alignment and Blackford Extension. The latter alignment
was preferred based on community input, lower transmission losses and comparatively minimal native
vegetation clearance during drain construction.
A review of alignment options for the CIP concluded that connecting to the existing SEFRP (Blackford)
alignment was the preferred means of implementing Augmentation. The Blackford alignment maximizes yield
to the Coorong, minimizes cost through use of existing infrastructure and is considered most likely to gain
community and landholder support.
Technical feasibility
The engineering pre-feasibility design and costings for SEFRP Augmentation construction are available in
Attachment 2. The design and costings are based on the hydrological modelling (Attachment 1) of SEFRP
Augmentation yield reaching a maximum of 500ML/day to the Blackford at the Drain K regulator; yield was
considered optimal at 300ML/day from the Avenue Flat K Drain/Drain K + 150ML/day from the Wilmot Drain.
In order to facilitate these yields, construction of new drain sections linking the Blackford Drain with the Avenue
Flat K Drain/Drain K and Wilmot Drain is required. Sections of the Avenue Flat drain will be upgraded to ensure
sufficient capacity.
Based on the hydrological modelling yields and the associated design and construction costings and subject
to further ecological investigations and local wetland environmental watering requirements, the SEFRP
Augmentation could provide a median of 15.6 GL/year to the CSL.
5.7

Information Requirement 4.9 - Complementary actions and interdependencies

SEFRP Augmentation relies on the completion of the current SEFRP project to deliver water to the CSL.
In terms of ecological benefits to the Coorong, there are interdependencies between SEFRP Augmentation
and any potential regulating structure within the Coorong South Lagoon (investigation ongoing through the
Coorong Investigations Project).
The SEFRP Augmentation potentially provides an SDL adjustment for the CSL, which sits in SDL resource unit
SS10 (SA Non-Prescribed Areas). Any subsequent effects on the Lower Lakes or Murray Mouth would extend
into resource unit SS11 (SA Murray) and could be better characterized as risks and impacts rather than an SDL
adjustment.
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5.8 Information Requirement 4.10.1 - Costs, benefits and funding arrangement for new unfunded
projects
The existing SEFRP is fully costed and funded through the Coorong, Lower Lakes and Murray Mouth Recovery
Project Schedule SA-07 to the South Australian and Commonwealth Water Management Partnership
Agreement; construction is underway.
Pre-feasibility design and costing (Attachment 2) of SEFRP Augmentation estimates the construction costs to
be
.
A total project costing, based on a comparative cost breakdown of SEFRP, estimates a total SERFP
Augmentation cost of up to
(Table 5 below).
SEFRP Augmentation could be funded through SDL Supply Measure Funding or State Priority Project (SPP)
underspends, subject to further Commonwealth negotiation and the SEFRP Augmentation Business Case
process.
By 30 June 2017, if determined feasible through the Coorong Investigations Project, a SEFRP Augmentation
Implementation Business Case suitable for Australian Government funding consideration will be developed.
It is anticipated that the SEFRP Augmentation Business Case can undergo Commonwealth Due Diligence
Assessment by December 2017.
Subject to Commonwealth funding, a number of pre-implementation activities could be progressed during
the period July to December 2017, in anticipation of a favorable Due Diligence outcome. These include
Planning and Design, Community Engagement, Impact Assessment, Modelling and Surveys, Legal – as well as
elements of Detailed Design, Cultural Heritage Clearances and Environmental Management
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6. List of Attachments

Attachment 3

Mosley et al. (2017) Assessment and modelling of the effects of the 2013-2016
Morella Basin releases on Coorong water quality. Report to the Department of
Environment, Water and Natural Resources (DEWNR). University of Adelaide, South
Australia.

Attachment 4

Wilson et al. (2016) South East Flows Restoration Project: Water quality risk
assessment for the Coorong. DEWNR Technical report 2016/01, Government of South
Australia, through Department of Environment, Water and Natural Resources,
Adelaide.
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Attachment C
Timeseries data ‘Attachment 3_time series’
The file contains:
 Daily time step hydrological data
 46752 rows of data in three columns
o Date
o Release_to_CSL_SEFRPA_(ML)_Scenario5a
o Calculated_Salinity (EC)
 Beginning 01 January 1889
 Ending 31 December 2016

