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1.

Introduction
1.1

Overview

The city of Broken Hill sources part of its water supply from the Menindee Lakes. There is a risk
that there will be a critical shortage of water to meet the city’s water supply unless there are
reasonable inflows occurring into the lake system during 2015. NSW Office of Water is
investigating the feasibility of implementing an emergency water supply in the Menindee Lakes
region to source groundwater in conjunction with desalination to improve water availability, both
quantity and quality.
The NSW Office of Water plans to install test production bores on the margin of Lake Menindee
and at a site south of Menindee to investigate the potential of sourcing a 24 ML/day
groundwater supply. The proposed drilling and aquifer pump testing program would be
conducted in late 2014 through to early 2015 and is referred to as the ‘proposal’ for the purpose
of this report.
NSW Office of Water has engaged GHD Pty Limited to prepare a review of environmental
factors (REF) to assess the potential environmental impacts of the proposal. NSW Office Water
estimates that up to six test production bores may be required and this REF assesses the
potential impacts of the proposal at the locations identified as REF 5 through to REF 13 in
Figure 1. Further impact assessment would be undertaken for additional bore locations and this
may involve either an addendum to this REF or a new REF.
This REF does not assess the impacts of ongoing operation of the production bores. The layout
of the borefield would be determined based on the results of the pumping tests and a REF
would then be prepared to assess the operational impacts.
This REF documents the outcomes of the assessment and identifies the environmental
safeguards that would be implemented in conjunction with the proposal. The factors listed under
Clause 228 of the Environmental Planning and Assessment Regulation 2000 have been taken
into consideration in determining the likely impacts of the proposal. The REF has been prepared
in accordance with the Proponents Guidelines for the Review of Environmental Factors,
Department of Environment, Climate Change and Water (February 2011).

1.2

Scope and limitations

This report: has been prepared by GHD for NSW Office of Water and may only be used and relied on by
NSW Office of Water for the purpose agreed between GHD and the NSW Office of Water as set out in this
report.
GHD otherwise disclaims responsibility to any person other than NSW Office of Water arising in
connection with this report. GHD also excludes implied warranties and conditions, to the extent legally
permissible.
The services undertaken by GHD in connection with preparing this report were limited to those specifically
detailed in the report and are subject to the scope limitations set out in the report.
The opinions, conclusions and any recommendations in this report are based on conditions encountered
and information reviewed at the date of preparation of the report. GHD has no responsibility or obligation
to update this report to account for events or changes occurring subsequent to the date that the report was
prepared.
The opinions, conclusions and any recommendations in this report are based on assumptions made by
GHD described in this report. GHD disclaims liability arising from any of the assumptions being incorrect.
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2.

Proponents details
Table 1

The proponent

Name

Mr Mike Erny

Organisation

NSW Office of Water

ACN /ABN

ABN: 72 189 919 072

Position

Project Manager – Menindee Lakes Enhancement Works and
Measures
32 Enterprise Way
PO Box 363
Buronga

Address

NSW 2739
Phone numbers

Business: (03) 5051 6222

Fax

03 5051 6259

Email

Mike.erny@water.nsw.gov.au

Mobile: 0428 252 902
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3.

Permissibility
3.1

Legal permissibility

This section provides a summary of the NSW environmental planning legislation of relevance to
the proposal and the permissibility of the proposal under that legislation. The review of legal
permissibility is consistent with the DECCW Proponents’ Guidelines for the Preparation of
Reviews of Environmental Factors (October 2008).
Table 2 indicates the permissibility of the activity under the required legislation.
Table 2

Summary of legislation and permissibility

Permissible

Legislation

State Legislation


National Parks and Wildlife Act 1974



Environmental Planning and Assessment Act 1979 and Regulations 2000



Threatened Species Conservation Act 1995



Wilderness Act 1987



Rural Fires Act 1994



Heritage Act 1977



Fisheries Management Act 1994



Protection of the Environment Operations Act 1997



Native Vegetation Act 2003



Roads Act 1993



Water Management Act 2000



Waste Avoidance and Resource Recovery Act 2001



Coastal Protection Act 1979

Commonwealth Legislation


Environment Protection and Biodiversity Conservation Act 1999



Telecommunications Act 1997

Environmental planning instruments

3.1.1



Central Darling Local Environment Plan (LEP)



State Environmental Planning Policies (SEPPs)



Regional Environmental Plans (REPs)
NSW Legislation

National Parks and Wildlife Act 1974
The National Parks and Wildlife Act 1974 (NPW Act) provides for the establishment,
preservation and management of national parks, historic sites and certain other areas and the
protection of certain fauna, native plants and Aboriginal objects.
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As the proposal would not be located within a national park, it is not necessary to establish the
permissibility of the proposal under the NPW Act. The proposal assessed in this REF is limited
to the pumping tests and does not consider ongoing operation of the bores. The proposal
would draw water from aquifers in the Calivil Formation at a depth of about 60 m and the
Renmark Group at a depth of about 240 m. The short term pumping tests are unlikely to draw
down groundwater to the extent that vegetation within the national park would be impacted.
As the proposal has the potential to impact on Aboriginal objects, the provisions of the NPW Act
in relation to Aboriginal heritage are relevant.
Aboriginal heritage
The implementation of the Aboriginal heritage provisions in the Act is the responsibility of the
NSW Office of Environment and Heritage. The NPW Act was amended in 2010 with the major
changes relating to due diligence and liability associated with impacts on items of Aboriginal
heritage significance.
Section 86 states that:
(1) A person must not harm or desecrate an object that the person knows is an Aboriginal
object.
(2) A person must not harm an Aboriginal object.
(3) For the purposes of this section, circumstances of aggravation are:
(a) that the offence was committed in the course of carrying out a commercial activity, or
(b) that the offence was the second or subsequent occasion on which the offender was
convicted of an offence under this section.
This subsection does not apply unless the circumstances of aggravation were identified in
the
court attendance notice or summons for the offence.
(4) A person must not harm or desecrate an Aboriginal place.
(5) The offences under subsections (2) and (4) are offences of strict liability and the defence of
honest and reasonable mistake of fact applies’.
Section 87 prescribes defences available under the Act which include:


The harm or desecration was authorised by an Aboriginal heritage impact permit (Section
87(1)(a)).



The defendant exercised due diligence to determine whether the act or omission
constituting the alleged offence would harm an Aboriginal object and reasonably
determined that no Aboriginal object would be harmed (Section 87(2)).



That the act or omission constituting the alleged offence is prescribed by the regulations
as a low impact act or omission (Section 87(4)).

The Menindee Lakes and surrounding areas include many sites of significance to Aboriginal
heritage and culture, including burial grounds. The Lakes represent a significant natural, cultural
and economic resource for Australia and partially fall within the borders of Kinchega National
Park. The Kinchega National Park covers an extensive area immediately to the south and west
of the lakes, extending to the foreshores of Lakes Menindee and Cawndilla. The national park
conserves many of the ecological values of the semi-arid environment and heritage of the area
and is also a focal point for recreation and tourism.
An Aboriginal heritage due diligence assessment has been undertaken in accordance with
DECCW’s ‘Due Diligence Code of Practice for the Protection of Aboriginal Objects in NSW. This
concludes that the proposal is unlikely to impact on Aboriginal sites because it would be refined
during construction planning to ensure that there are no impacts on Aboriginal heritage (refer to
section 5.3.4). As a result, an Aboriginal heritage impact permit is not required.
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Environmental Planning and Assessment Act 1979
All development in NSW is assessed in accordance with the provisions of the EP&A Act and
EP&A Regulation. The EP&A Act institutes a system for environmental planning and
assessment, including approvals and environmental impact assessment for proposed
developments. Implementation of the EP&A Act is the responsibility of the Minister for Planning,
statutory authorities and local councils.
As discussed in Sections 3.1.3 and 3.1.4, development consent under the Central Darling Local
Environmental Plan 2012 is not required for the proposal, and the proposal has been
determined an activity under Part 5 of the EP&A Act. NSW Office of Water is the proponent and
a determining authority for the proposal.
Section 111 of the EP&A Act outlines the duty of determining authorities to consider the
environmental impacts of an ‘activity’. When considering an activity, the determining authority is
required to ‘examine and take into account to the fullest extent possible all matters affecting or
likely to affect the environment’.
Section 112 of the EP&A Act requires the determining authority to consider whether an activity
is ‘likely to significantly affect the environment’ (including critical habitat) or threatened species,
populations or ecological communities, or their habitats. If a determining authority is of the
opinion that an activity would be likely to significantly affect the environment, by virtue of a
Ministerial order, the activity would then require the approval of the Minister for Planning.
Factors that need to be taken into account when considering the likely impact of an activity on
the environment is outlined in Clause 228 of the EP&A Regulation.
Section 8 of this REF assesses the likely effect of the proposal on the environment. As the
proposal is unlikely to result in significant impacts, the preparation of an REF is the appropriate
environmental impact assessment mechanism to satisfy the requirements of Part 5 of the EP&A
Act.
Threatened Species Conservation Act 1995
Section 5A of the EP&A Act lists a number of factors to be taken into account in deciding
whether there is likely to be a significant impact on threatened species, populations or
ecological communities or their habitats. Should a threatened species or community be
impacted, a test of significance must be completed to determine the significance of the impact.
A species impact statement (SIS) is required if there is likely to be a significant impact on a
threatened species, population or ecological community or its habitat.
The potential impact of the proposal on threatened species and communities listed under the
Threatened Species Conservation Act 1995 (TSC Act) is assessed in Sections 8 and 10. The
assessment concluded that the proposal is unlikely to have a significant impact on any species
or communities listed under the TSC Act and a SIS is not required.
Wilderness Act 1987
The Wilderness Act 1987 provides a mechanism for the permanent protection of wilderness
areas, the proper management of those areas, and for the promotion of public education that
strengthens the appreciation, protection and management of wilderness areas.
No wilderness areas would be affected by the proposal.
Rural Fires Act 1994
The Rural Fires Act 1994 deals with the prevention, mitigation and suppression of fires in
constituted rural fire districts, including the co-ordination of bush fire fighting and prevention. It
also deals with the protection of persons and property from fire damage. The Act requires
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certain activities to be carried out in accordance with the principles of ecologically sustainable
development.
The proposed development is permissible under this act, and mitigation measures are listed in
Section 8.
Heritage Act 1977
The Heritage Act 1977 (Heritage Act) is concerned with all aspects of heritage conservation
ranging from basic protection against indiscriminate damage and demolition of buildings and
sites, through to restoration and enhancement.
Heritage places and items of particular importance to the people of NSW are listed on the State
Heritage Register. Only those heritage items that are of State significance are listed on the
Register. There are no items in the vicinity of the proposal listed on the State Heritage Register
and the proposal is not considered likely to require any approvals or permits as the likelihood of
relics is considered to be negligible.
Fisheries Management Act 1994
The Fisheries Management Act 1994 (FM Act, as amended) aims to conserve, develop and
share the fishery resources of the State for the benefit of present and future generations
including conserving fish stocks and fish habitat and promoting ecologically sustainable
development.
The FM Act requires assessment of whether an impact is likely to significantly affect threatened
species, populations or ecological communities, or their habitats as listed under the Act. If a
significant effect on the threatened species is likely, a SIS must be completed and concurrence
of, or consultation with, NSW Industry and Investment (I&I) Fisheries is required.
As indicated in section 8.3, the proposal is unlikely to result in significant impacts on any
species, populations or ecological communities listed as ‘threatened’ in the schedules of the FM
Act.
Additionally, no marine vegetation, as defined under the FM Act, will be affected by the
Proposal.
Potential impacts on flora and fauna are addressed in Section 8 of this REF.
Protection of the Environment Operations Act 1997
The Protection of the Environment Operations Act 1997 (POEO Act) is the key pollution control
legislation in force in NSW. Amongst other things, it establishes licensing requirements for
certain types of facilities and activities. It also creates a number of pollution offences, including
offences relating to:


The wilful or negligent disposal of waste in a manner that harms or is likely to harm the
environment.



The wilful or negligent causing of a substance to leak, spill or otherwise escape in a
manner that harms or is likely to harm the environment.



The pollution of water.

NSW Office of Water would be obliged to notify EPA (the regulator of the POEO Act) when a
“pollution incident” occurs that causes or threatens “material harm” to the environment.
The proposal would discharge saline groundwater from sites REF 5 – REF 12 to ephemeral
drying Lake Menindee. Site REF 13 is a contingency site if all other bores deliver unfavourable
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results). If site REF 13 is required, additional investigations will be undertaken to confirm the
discharge location.
NSW Office of Water could consult with EPA to determine whether a licence is required under
the POEO Act to discharge groundwater during the pumping tests.
Native Vegetation Act 2003
The Native Vegetation Act 2003 aims to end broad scale clearing (clearing of remnant native
vegetation or vegetation regrowth) unless it maintains or improves the environment. The Act is
intended to protect and promote the conservation of native vegetation, but excludes National
Park, State Forest and urban areas.
As the proposal is identified as a Part 5 activity under the EP&A Act, it does not require consent
pursuant to the provisions of the Native Vegetation Act 2003.
Section 8 assesses the potential impacts of the proposal on native vegetation.
Roads Act 1993
Section 138 of the Roads Act 1993 requires consent from the relevant roads authority for the
erection of a structure, or the carrying out of work in, on or over a public road, or the digging up
or disturbance of the surface of a road. However, under Clause 5(1) in Schedule 2 of the Roads
Act 1993, public authorities do not require consent for works on unclassified roads. Therefore
the proposal does not require consent from the relevant roads authority under the Roads Act
1993.
Water Management Act 2000
The Water Management Act 2000 controls the extraction of and use of water, the construction
of works such as dams and weirs, and the carrying out of activities in or near water sources in
NSW. ‘Water sources' are defined very broadly and include any river, lake, estuary, place where
water occurs naturally on or below the surface of the ground and NSW coastal waters.
If a ‘controlled activity' is proposed on ‘waterfront land', an approval is required under the Water
Management Act 2000 (section 91E). However approval would not be required as public
authorities and local councils are exempt from the need for an approval in accordance with
Section 39A(1) of the Act.
Activities that intercept aquifers require approval under Section 91F of the Water Management
Act 2000. The proposal would require a water access licence and works approval.
Waste Avoidance and Resource Recovery Act 2001
This Waste Avoidance and Resource Recovery Act 2001 (WARR Act) serves primarily to
promote waste avoidance and resource recovery, and establishes a scheme to extend producer
responsibility for strategies to minimise waste generation and maximise resource recovery
(including recycling).
The principles of the Act are:


Avoid unnecessary resource consumption as a priority.



Avoidance is followed by resource recovery (including reuse of materials, reprocessing
recycling, and energy recovery.



Disposal is undertaken as a last resort.

Mitigation measures are outlined in Section 8 for management of waste materials.
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Crown Lands Act 1989
Site REF 13 would involve work within Crown land that is reserved under Part 5 of the Crown
Lands Act 1989. The reserve is the Menindee Common which is managed by a committee of
users. Site REF 13 is a contingency site and prior to works commencing at this location, NSW
Office of Water would consult with Department of Trade and Investment – Crown Lands and the
Menindee Common Committee to determine whether a licence would be required under the
Crown Lands Act 1989 to enable the proposal to proceed at this location.
3.1.2

Commonwealth Legislation

Environment Protection and Biodiversity Conservation (EPBC) Act 1999
The primary objective of the EPBC Act is to ‘provide for the protection of the environment,
especially those aspects of the environment that are matters of national environmental
significance’.
Environmental approvals under the EPBC Act may be required for an ‘action’ that has, will have
or is likely to have a significant impact on:


NES matters.



The environment on Commonwealth land (whether or not the action is occurring on
Commonwealth land).



The environment anywhere in the world, where the action is to be undertaken by a
Commonwealth agency.

Approval for such an action may be required from the Australian Government Minister for
Sustainability, Environment, Water, Population and Communities.
An ‘action’ is considered to include a project, development, undertaking, activity or series of
activities. NES matters include:


World heritage areas.



National heritage places.



Wetlands of international importance (i.e. Ramsar wetlands).



Nationally listed threatened species and ecological communities.



Listed migratory species.



Commonwealth marine areas.



The Great Barrier Reef Marine Park.



Nuclear actions.

Where the proponent considers that an action will have or is likely to have significant impacts on
a NES matter or on Commonwealth land, a referral is made to the Commonwealth Department
of the Environment. A proposal may also, but is not required to be referred to the
Commonwealth Department of the Environment where an action will not have or is not likely to
have a significant impact. If it is determined through the referral process by the Commonwealth
Department of the Environment that a project is likely to have a significant impact on a NES
matter, or on Commonwealth land, then the project is a ‘controlled action’ and approval from the
Minister would be required.
An EPBC Act protected matters search was undertaken on 24 October 2014, identifying several
NES matters that may occur in, or may relate to, an area of approximately five kilometre radius
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around the centre point of locations REF 5 – REF 12, and a one kilometre radius around REF
13. Table 3 provides a summary of the results.
Table 3

EPBC protected matters search results

NES matters

Results

World heritage areas

None

National heritage places

None

Wetlands of international
significance (Ramsar sites)

three – These are the Banrock Station Wetland
Complex, Coorong and Lakes Alexandrina and Albert,
and Riverland. These wetlands are within the same
catchment as the study area, however they are in South
Australia and are not within the study area for the
proposal.

Commonwealth marine areas

Not relevant

Great Barrier Reef Marine Park

Not relevant

Threatened ecological
communities

one – Coolibah – Black Box Woodlands of the Darling
and Riverine Plains and the Brigalow Belt South
Bioregions

Threatened species

nine for sites REF 5 – REF12 and 10 for site REF 13 –
The following species were common to both areas Thickbilled Grasswren, Australasian Bittern, Australian
Painted Snipe, Murray Cod, South-eastern Long-eared
Bat, Purple-wood Wattle, Menindee Nightshade, Yellow
Swainson-pea and Austrostipa metatoris. The Silver
Perch was recorded as potentially being present within
one kilometre of REF 13, but not within five kilometres of
REF 5 – REF 12

Listed migratory species

seven – Fork-tailed Swift, White-bellied Sea-Eagle,
Rainbow Bee-eater, Great Egret, Cattle Egret, Latham’s
Snipe and Painted Snipe

The proposal would not impact upon any world heritage areas, national heritage places, or
wetlands of international importance,.
The proposal is unlikely to significantly affect any Commonwealth marine areas, the Great
Barrier Reef Marine Park, threatened species, threatened ecological communities, or listed
migratory species that are listed under the EPBC Act, as discussed in Sections 7.9, 7.10 and
7.23, respectively.
The proposal is not likely to significantly impact on any NES matter or Commonwealth land and
therefore a referral to the Commonwealth Department of the Environment is not considered
necessary.
3.1.3

Local Environmental Plan

Within the Central Darling Local Government Area, the Council regulates land use through the
Central Darling Local Environment Plan 2012 (LEP). However, development consent is not
required under the LEP through the application of State Environmental Planning Policy
(Infrastructure) 2007 (refer to Section 3.1.4).

12 | GHD | Report for NSW Office of Water - Broken Hill Water Supply Investigations, 21/23882

3.1.4

State Environmental Planning Policies

State Environmental Planning Policy (Infrastructure) 2007
State Environmental Planning Policy (Infrastructure) 2007 (Infrastructure SEPP) includes
specific planning provisions and development control for 25 types of infrastructure works or
facilities.
Division 24 of Part 3 of the Infrastructure SEPP deals with water reticulation systems, which
include a facility for the transportation of water, including pipes, tunnels, canals, bores, pumping
stations, related electrical infrastructure, dosing facilities and water supply reservoirs.
Clause 125 states that:
“Development for the purpose of water reticulation systems may be carried out by or on behalf
of a public authority without consent on any land.”
As the proposal is for a water reticulation system and is being carried out by or on behalf of
NSW Office of Water, development consent is not required and the proposal is an activity to
which Part 5 of the EP&A Act applies. NSW Office of Water would be the determining authority
for the REF.
State Environmental Planning Policy No. 44 (SEPP 44) – Koala Habitat Protection
SEPP 44 encourages the conservation and management of natural vegetation areas that
provide habitat for koalas, to ensure permanent free-living populations will be maintained over
their present range. The Policy applies to a number of local government areas, including the
Shoalhaven local government area.
SEPP 44 is applicable to developments requiring development consent under Part 4 of EP&A
Act. Therefore, an assessment under SEPP 44 is not required for the Proposal, which is being
assessed under Part 5 of the EP&A Act. However, consideration of potential impacts on koalas
has been undertaken pursuant to the principles of SEPP 44.
Potential Koala habitat is defined under SEPP 44 as a vegetation community in which a
minimum of 15% of the trees in the upper or lower strata comprise Koala feed tree species as
listed in Schedule 2 of SEPP 44. The proposal would not affect a core or potential core koala
habitat, and consequently further consideration of SEPP 44 is not required.
3.1.5

Regional Environmental Plans

There are no Regional Environmental Plans that apply to the study area.
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4.

Consultation
4.1

Consultation with the local community

A formal community consultation program was not undertaken during the preparation of this
REF. The NSW Minister for Natural Resources, Kevin Humphries, announced in the media on
5 September 2014 that drilling and investigation and production bores would be constructed in
the Sunset strip area around Lake Menindee. The NSW Office of Water has informed local
stakeholder groups of the proposal including agencies, industry, Aboriginal and local
government groups. A meeting at which the potential drilling project was described and
discussed was held between NOW personnel and representatives of the Sunset Strip Progress
th
Association on the 29 of October 2014 at Sunset Strip.

4.2

Government agency consultation

The proposal has been developed by an intergovernmental working group that investigated
options to provide Broken Hill with and emergency water supply. Agencies and organisations
other that NSW Office of Water that have been involved in this process included the following:


NSW Office of Environment and Heritage



NSW Department of Primary Industries (Fisheries; Agriculture, forests and mineral
resources).



Western Local Land Services.



Essential Water.



State Water Corporation



Central Darling Shire Council



Broken Hill Council



Commonwealth Department of the Environment.

Consultation has also been undertaken with local Aboriginal groups as part of the Aboriginal
heritage assessment (Section 4.3).

4.3

Aboriginal consultation

NSW Office of Water attended a meeting with about 15 representatives of the Aboriginal
community at the Menindee Local Aboriginal Land Council office on 20 September 2014. NSW
Office of Water provided an overview of the broader Menindee Lakes Water Saving Project and
indicated that a groundwater investigation was proposed to determine whether this could
provide Broken Hill with an emergency water supply. Following the meeting, a representative of
the community inspected two of the proposed bore locations with NSW Office of Water and
GHD’s archaeologist.
NSW Office of Water has committed to ongoing consultation with the Aboriginal community and
th
th
on the 28 and 29 of October 2014 representatives of NOW discussed the drilling process in
some detail with local Aboriginal Elders and a member of the Office of Environment and
Heritage (Heritage Division) in Menindee. Section 5.3.4 reflects the approach that was agreed at
these meetings which involves NSW Office of Water engaging a representative of the Local
Aboriginal Land Council to inspect the proposed locations for the bores, construction
compounds, and alignments for the lay flat pipelines and confirm that no Aboriginal sites would
be impacted. Hand augering would be undertaken in areas that are proposed to be excavated
to minimise surface disturbance. If an Aboriginal site is identified, work that has the potential to
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impact on the site would cease and OEH would be notified. The location of the bores,
construction compound or pipeline alignment would be refined to avoid potential impacts. If
construction impacts on Aboriginal sites are unable to be avoided, work would not commence at
the site until an Aboriginal Heritage Impact Permit has been obtained under the National Parks
and Wildlife Act 1974.
The representative of the Local Aboriginal Land Council would also monitor any excavation that
is required for the proposal to identify if Aboriginal objects are present.
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5.

Proposal details
5.1

Proposal location

Description of
premises location

Site reference

The location of the study area is shown in Figure 1. Locations REF 5 –
REF 12 are generally between about 100 m and 400 m north of the full
supply level of the northern shore of Lake Menindee, and are adjacent
to existing access track (refer to Figure 2). Location REF 13 is adjacent
to the Darling River, about 1.5 km upstream from Weir 32 and is
accessed via an existing track (refer to Figure 3). Photographs of the
sites are provided in Appendix A.
REF 5 - Easting: 626526
Northing: 6427769
REF 6 - Easting: 627007

Northing: 6427629

REF 7 - Easting: 627180

Northing: 6427564

REF 8 - Easting: 627905

Northing: 6427344

REF 9 - Easting: 628091

Northing: 6427282

REF 10 - Easting: 628417

Northing: 6427133

REF 11 - Easting: 628678

Northing: 6426901

REF 12 - Easting: 630242

Northing: 6425495

REF 13 - Easting: 629401

Northing: 6411494 (Contingency site only)

MGA Zone 54
Local
Government Area
NSW State
electorate
Catchment

Central Darling

National Park

NA – the proposal would not be within a National Park. Kinchega
National Park is located adjacent to the southern shore of Lake
Menindee above the full supply level. It is also located adjacent to the
western bank of the Darling River in the vicinity of site REF 13.

Murray-Darling
Darling River

Locations REF 5 -12 are located on lot 1 DP 1171514 which is owned by the Water
Administration Ministerial Corporation.
Some of the land for sites REF 5 – REF 12 is part of a grazing lease. The NSW Office of Water
has consulted with the lease holder has been consulted who indicated approval for the works.
REF 13 is located on lot 7316 DP 1181580 which is owned by the State of NSW. It is a reserve
(Menindee Common) within the meaning of Part 5 of the Crown Lands Act 1989.

5.2

Proposal description

The city of Broken Hill sources part of its water supply from the Menindee Lakes. It is
anticipated that without reasonable inflows occurring into the Menindee Lakes through 2015,
there is the risk that little to no water will be available to meet the city’s water supply
requirements.
An emergency water supply investigation is being undertaken in the Menindee Lakes region to
source groundwater in conjunction with desalination to improve the quantity and quality of water
available to meet Broken Hill’s requirements.
The proposal involves installing test investigation bores which if required would become
production bores at locations REF 5 through to REF 13 in Figure 1 to determine whether the
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aquifers are capable of supplying water at the required flow rate to provide Broken Hill with a
water supply of 24 ML/day. NSW Office of Water intends to drill bores at up to six of the nine
locations, depending on whether favourable results are obtained from pumping tests from the
initial bores. The results of the pumping test would determine the safe yield, optimum pump rate
and pump depth for the bore.
The bores would be installed in accordance with the Minimum Construction Requirements for
Water Bores in Australia, available from the Australian Drilling Industry Association website. The
pumping tests would be described in the Australian Standard AS 2368 — 1990 Test Pumping of
Water Wells.
Up to three of the sites would be drilled using a mud rotary method to a maximum depth of
about 240 m in the Renmark Group. This aquifer is expected to have a salinity level between
20,000 – 30,000 Ec. An additional bore may be drilled into the Renmark Group at REF 13. This
is a contingency site and would only be drilled if unfavourable results are obtained from the
other bores.
Up to three of the sites would be drilled using the cable tool method to a maximum depth of
about 60 m in the Calivil Formation. This aquifer is expected to have a salinity level between
5,000 – 15,000 Ec.

5.3

Description of the proposed activities

5.3.1

Pre-construction

Site establishment activities would include:


Establishing a site compound about 40 m by 20 m would be required for the drilling
equipment and site facilities, including a site shed and associated amenities. A diesel
generator would provide a portable power supply. The generator and associated fuel
stores would be located within a bunded area. The location for the construction
compound would be confirmed by implementing the process detailed in section 5.3.4.



Fencing off areas.



Installing erosion and sediment controls.



Minor clearing.



Confirming the pipe alignment using the criteria outlined in section 5.3.4.



Delivery of equipment and materials.

5.3.2

Construction

Each test production bore would be drilled using the following general method:


Drilling the bore with a mud rotary method to a maximum depth of about 240 m in the
Renmark Group. Bores would be drilled to a depth of about 60 m in the Calivil Formation
with a cable tool.



Geophysical logging of the bore would be undertaken. The bore wold be cased, sealed
and completed in accordance with industry standards.



The drilling fluid would be stored on site in tanks. The drilling fluid would be bentonite or
another similar environmentally benign substance, such as a biodegradable polymer.



A seven day pump test would be conducted. The salinity of the extracted groundwater is
anticipated to be 5,000 – 15,000 Ec in the Calivil Formation and 15,000 – 30,000 Ec in
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A seven day pump test would be conducted. The salinity of the extracted groundwater is
anticipated to be 5,000 – 15,000 Ec in the Calivil Formation and 15,000 – 30,000 Ec in
the Renmark Group (refer to Error! Reference source not found.). It is estimated that
up to 2 ML would be extracted during each pumping test.



A lay flat pipe would be used to discharge the groundwater (refer to section 5.3.3).

Excavation would be limited to that required to drill the 250 mm diameter borehole. No pits
would be excavated on the sites.
The proposal would not remove any mature trees. Vegetation disturbance would be limited to
shrubs and groundcovers.
5.3.3

Discharge of extracted water

Up to approximately 14 ML of extracted groundwater from locations REF 5 – REF 12 would be
discharged to the bed of Lake Menindee, about 1.5 km from each of the six test production bore
sites. The water would drain to Lake Menindee which currently has a drying residual pool. As
the proposal would be undertaken in summer and the region has high evaporation rates, it is
possible that the residual pool may no longer be present when some pumping tests are
undertaken. Water discharged to Lake Menindee would either be diluted by water within this
storage, or evaporate on the lake bed. Where possible, water would be discharged such that it
does not interact with water in the residual pool.
REF 13 is a contingency site and would only be used if there are unfavourable results from all
other pumping tests. Further investigations to confirm the discharge location would be
undertaken prior to drilling at REF 13. This would involve consultation with EPA to ensure that
potential water quality impacts are managed appropriately.
An above ground lay-flat pipe would be used to transport the water from the bore to the
receiving waterways and this would have a diameter of about 150 mm. The pipe would be on a
spool that is fitted to a trailer that is able to be towed by a 4 WD motorcycle or similar vehicle. It
would be installed by driving along the alignment and releasing pipe from the spool. Once work
is complete, the pipe would be recovered by driving the 4 WD motorcycle along the alignment
and rolling the pipe back onto the spool.
Flow dissipation devices would be installed at the discharge point to minimise the potential for
erosion and sedimentation to occur.
The discharge pipeline for sites REF 5 – REF 12 would need to pass under the railway line
which is operational. It is understood that the pipeline would pass under the railway line at
existing culverts to ensure that there is no impact on operation of the railway line.
The discharge pipe alignment has not been confirmed and this would be determined as part of
construction planning using the criteria outlined in section 5.3.4. The pipe is flexible and the
alignment would be refined in response to site constraints to avoid environmental impacts where
practicable.
5.3.4

Refining the location of the construction compounds and pipeline
alignments

The following criteria would be used to refine the bore sites, and locate construction compounds
and pipeline alignment to minimise environmental impacts:


Where possible, areas that have been disturbed by previous land uses that have altered
the land surface would be used.



No items of Aboriginal heritage significance would be affected as the proposal will be
predicated on the need to avoid items of significance. NSW Office of Water would engage
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a representative of the Local Aboriginal Land Council to inspect the proposed locations
for the bores, construction compounds, and alignments for the lay flat pipelines and
confirm that no Aboriginal sites would be impacted. The representative of the Local
Aboriginal Land Council would monitor hand augering that would be undertaken for the
initial stage of the drilling when the ground surface is being disturbed. If an Aboriginal site
is identified, the location of the bores, construction compound or pipeline alignment would
be refined to avoid potential impacts. If construction impacts are unable to be avoided,
work would not commence at the site until an Aboriginal Heritage Impact Permit has been
obtained under the National Parks and Wildlife Act 1974. The representative of the Local
Aboriginal Land Council would monitor hand augering and any other activities that have
the potential to disturb the ground surface.


ready safe access to existing tracks is available, where possible



the land is relatively level



use of the site as a construction compound would not adversely impact watercourses



minimal removal of native vegetation is required. In addition, no endangered ecological
communities would be affected



adjacent land uses would not be affected.

Nearby residences would be informed of the proposal and the likely duration of work at the
location.
After the pumping test is complete, each area would be restored to its original condition.
5.3.5

Operation

As the proposal is to test production bores, this REF does not assess the impacts of ongoing
operation. Operational impacts would be assessed in a separate assessment once it has been
determined whether the aquifers can provide Broken Hill with an emergency water supply and
the detailed design has been progressed.
5.3.6

Rehabilitation

Rehabilitation would involve removing all facilities required for the proposal and restoring the
ground surface as near as practicable to the pre-work condition.
The pumping test results would be reviewed to determine whether the site is likely to be viable
as part of a borefield to meet Broken Hill’s emergency water supply requirements. It the bore is
viable it would remain in place, however it would be capped in accordance with industry
standards. If the bore is unviable all above ground infrastructure would be removed and the
bore would be decommissioned in accordance with industry standards.
5.3.7

Size of the proposed activity footprint

Each bore and associated ancillary infrastructure would be within a compound that is about
40 m by 20 m. If drilling occurs at all nine sites assessed in this REF, the compounds would
disturb 0.72 hectares in total.
The discharge pipelines would be above ground and surface disturbance would be limited to a 4
wheel motorcycle or similar vehicle traversing the alignment to release and retrieve the pipeline.
The area disturbed by the 4 wheel motorcycle would vary depending on the distance between
the bore and the receiving waterway.
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5.3.8

Ancillary activities

Site access
All access to the bores would be via existing roads, NSW State Water roads, and Essential
Energy’s easement tracks. No additional access tracks are anticipated to be created. The
existing access tracks would not need to be upgraded.
The sites would be accessed via the existing tracks that are shown in Figure 1. Sites REF 5 REF 7 would be accessed via the track that is adjacent to the railway line, while sites REF 8 –
REF 11 would be accessed from a track that is about 100 m north of and parallel to the railway
line. These tracks extend from tracks within an easement for an electricity transmission line and
water supply pipeline, which in turn connect to Menindee-Broken Hill Road.
Site REF 12 would be accessed via the track within the easement for an electricity transmission
line and water supply pipeline which intersects with the Menindee-Broken Hill Road about
350 m east of the point where the road crosses the channel that links Copi Hollow and Lake
Menindee (refer to Figure 1).
Any damage to access tracks due to the proposed works would be rehabilitated at the
completion of construction.
Traffic movements
Traffic movements would be associated with the drill rig, trucks to deliver plant and equipment to
the site, and daily staff movements. The drill rig would be delivered to site and would remain on
site for the duration of works which is estimated to be two weeks at each site. It is estimated that
up to six truck movements would be required to deliver plant and materials to each site. Up to
three daily staff movements are expected.
5.3.9

Receivable, storage and on site management for materials used in
construction

Materials (including pipes, electrical equipment and construction equipment) for use on site
during the construction would be stored at the site compound at each bore.
During construction of the bore construction equipment, excavated soils and removed
vegetation would be sited within the compound. Soils excavated during construction would be
stockpiled for backfill during rehabilitation, where possible. Removed vegetation would also be
stored within the compound and used during rehabilitation (e.g. mulch).
5.3.10 Earthworks or site clearing including extent of vegetation to be
removed
The extent of vegetation to be removed would be minimal and limited to removal of a small
amount of grass and shrubs for the construction compound for each bore. The maximum area
to be disturbed for the compounds is about 40 m by 20 m and would be about 0.72 hectares in
total. No trees or larger woody vegetation is expected to be disturbed as part of the proposal.
All construction techniques used for the proposal would be selected as to minimise risks
associated with other services but also the environment as a whole.
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5.3.11 Environmental safeguards and mitigation measures
Construction environmental management plan (CEMP)
The proposal would be constructed in accordance with a comprehensive suite of environmental
mitigation measures and controls, designed to minimise the potential environmental impact.
These measures would be documented in a CEMP.
The CEMP would be developed and implemented by the proponent and construction contractor
in accordance with the principles of AS/NZS ISO 140001 Environmental management systems
– specification with guidance for use.
The key objective of the CEMP would be to ensure that environmental commitments made in
the REF, and conditions imposed by any licences and approvals, are implemented throughout
the construction period. The CEMP would include the following information:


Objectives of the CEMP.



Procedures to ensure that all personnel understand the principles of environmental
management.



List of approvals to be obtained before work commences.



Accountability (roles and responsibility of personnel).



Management strategies to guide actions to ensure environmental obligations are met.



Objectives for each area of potential environmental impact, based on a desirable
outcome.



Actions for meeting environmental objectives based on the mitigation measures identified
in this REF and any statutory or regulatory obligations.



Timing for the implementation of each action.



Procedures for management of emergencies and other unforeseen circumstances.



Consultation (government and community) and complaint handling procedures.



Monitoring plan to ascertain environmental performance and compliance with the CEMP.



Audit process to ensure the actions are carried out.



Strategies for positive feedback of information from the audit into the environmental
objectives, actions and strategies of the CEMP so that experience can be used to
improve environmental management practices.



List of relevant contacts.

Environmental management procedures
Detailed procedures would be developed to facilitate the implementation of appropriate
environmental management techniques for the following aspects of the proposal:


Geology, geomorphology and soils.



Water quality.



Ecology.



Noise.



Visual landscape.



Air quality.
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Traffic and transport.



Aboriginal and European cultural heritage.



Health and hazard.



Services.



Waste management.

The CEMP would include the mitigation measures identified in Table 4 (refer to impacts of the
proposal in Section 8 for further detail).
Table 4

Environmental safeguards

Environmental safeguard
General measures
The disturbance footprint for the construction compound would be reviewed and limited to the minimum
area required to safety undertake the works to minimise environmental impacts.
To minimise ground disturbance, tanks would be used to store drilling fluid and cuttings instead of pits.
In the event of an environmental incident that can harm the environment, the NSW Office of Water would
notify EPA and any relevant authorities immediately as required by section 148(8) of the POEO Act.
NSW Office of Water would be notified of any complaints relating to management of environmental issues.
Site staff would be inducted into the requirements of the CEMP.
Australian Rail Track Corporation would be consulted to identify any potential requirements for working
within the rail corridor and installing the lay flat pipelines to be placed within culverts under the railway line.
OEH would be consulted regarding the proposed discharge of groundwater during the pumping test to
confirm whether a licence under the POEO Act is required.
The location of the bores, construction compound and pipeline alignment would be determined using the
criteria in section 5.3.4. Once the locations are confirmed, they would be pegged and clearly marked in the
field. Temporary barriers would be erected around the perimeter of the construction compound and all site
personnel would be briefed on the need to limit activities to the defined areas.
Soils
Erosion and sediment controls will be installed and maintained in accordance with Managing Urban
Stormwater – Soils and Construction (referred to as the Blue Book) until all surfaces have been restored.
Silt socks would be installed in down-gradient locations from boreholes etc. These would be inspected
regularly to ensure their effectiveness and any damage would be rectified immediately.
Drill rig and support vehicle movements on surfaces susceptible to erosion would be limited to the
minimum required to complete the task.
On-site storage time of spoil/other eroding materials in stockpiles would be minimised.
Suspend drilling works during and/or after heavy rain events if erosion and sediment cannot be controlled.
Following completion of the works, the borehole locations would be restored as close to pre-existing
conditions, as is practical at the time of the fieldwork.
If any areas of suspected contamination are identified prior to or during work, work would cease in these
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Environmental safeguard
areas. These areas would not be disturbed and would be cordoned off as if they were a safety risk. An
environmental representative would be contacted for advice.
All surface runoff is to be diverted away from areas of soil disturbance and stockpiles of erodible material.
Disturbance of any kind to ground surfaces would be minimised.
Stockpiles would be located and monitored to reduce the risk of sediment laden run-off and dust
emissions. Stockpiles would be covered if necessary and sedimentation fences installed on the downslope side.
Equipment, plant and materials would be situated in designated lay-down areas with bunding where they
are least likely to cause erosion.
Equipment, plant and materials would be situated in designated lay-down areas with bunding where they
are least likely to cause erosion.
Excess excavated material that cannot be used in backfilling must be classified in accordance with the
Waste Classification Guidelines (DECCW 2009) onsite and placed within appropriate receptacles for offsite disposal at a licensed facility.
Disturbed areas would be stabilised as soon as possible and in a progressive manner as works are
completed.

Surface and ground water
NSW Office of Water could consult with EPA to determine whether a licence is required under the POEO
Act to discharge groundwater during the pumping tests.
Bores would be installed in accordance with licences issued by the NSW Office of Water. The bores would
be installed in accordance with the Minimum Construction Requirements for Water Bores in Australia,
available from the Australian Drilling Industry Association website. The pumping tests would be described
in the Australian Standard AS 2368 — 1990 Test Pumping of Water Wells.
Further detailed assessment would be done in consultation with EPA to confirm the preferred discharge
option prior to work at site REF 13 proceeding to ensure that potential impacts on water quality in the
Darling River are managed appropriately.
Solid or liquid waste (e.g. drilling fluid and sediment-laden water) would not be discharged to drainage
lines or watercourses.
Uncontrolled discharge of water into the surrounding environment would not be permitted.
Suspend drilling works during and/or after heavy rain events if water pollution cannot be prevented
Limit the quantity of fuels/chemicals brought to site and keep them stored on support vehicle tray.
Work crews would monitor weather conditions daily and no work would be conducted if there is an
imminent threat of heavy rainfall.
Ensure adequate spill response kits are accessible on-site at all times and staff are trained in their use.
Ensure machinery is checked periodically to ensure there are no oil, fuel or other liquids leaking.
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Environmental safeguard
Refuelling, fuel decanting and vehicle maintenance work would only take place off site where possible.
Equipment would not be used if there are any signs of fuel, oil or hydraulic leaks. Leaks would be repaired
immediately or the equipment will be removed from site and replaced with a leak-free item
Chemicals would be managed to minimise the potential for pollution events and to prevent harm or
potential harm to human health and/or the environment, including adjacent waterways.
All chemicals and fuels would be stored, labelled, transported and used in accordance with Australian
Standards. MSDS are to be kept on site for all chemicals and fuels used.
Any fuels spillage would be collected and the contaminated material disposed of at an OEH licensed waste
depot.
The CEMP is to include a contingency plan and emergency procedures for dealing with spillage of
chemicals or fuels.

Hazardous substances and chemicals
Trucks and machinery would be checked for leaks and appropriate spill kits would be available on site at
all times.
All refuelling activities would be undertaken offsite, as far as practicable.
All chemicals and fuels would be stored in suitable bunded areas away from drainage lines. The capacity
of the bunded area would be at least 120% of the largest chemical container stored within the bunded
area.
If a spill occurs the NSW Office of Water would be notified immediately.

Waste management
All waste would be managed in accordance with the DECCW Waste Classification Guideline 2009. This
will include (i) its classification prior to leaving the site and (ii) recording (via an appropriate waste tracking
system) its legal off site transportation for re-use, recycling or disposal.
All wastes would be securely stored to ensure that any pollutants are prevented from escaping.
If any previously unidentified contamination (e.g. sheets of asbestos, discoloured soil, strong chemical or
petrol odours, refuse or leachate) is discovered during works, works would halt and NSW Office of Water
would be notified immediately to determine appropriate response measures.
Contractors would be instructed to remove all of their general garbage from the work sites.
Any fuel, lubricant or hydraulic fluid spillages would be collected using absorbent material and the
contaminated material disposed of at a licensed waste depot.
Documents and records of the transport and fates of all materials removed from the site would be kept and
submitted to the project manager as proof of correct disposal and for environmental audit purposes.
Disposal of wastes, including spoil that cannot be reused, would only take place at a licenced waste
disposal depot.
The work site would be left clean and free of weeds, debris and other rubbish at the end of works.
During drilling, the drilling fluid is to be recycled in a tank to minimise the volume of water use. Upon
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Environmental safeguard
completion of drilling, the drilled spoil is to be used to rehabilitate disturbed areas. The drilling fluid (turbid
water) would be sprayed onto the site to produce minimal run-off, or removed off site for disposal at an
appropriate location. This process would not be used for non-water based drilling fluids.
Cigarette butts would not be disposed at the work site. Place butts would be placed in vehicle ashtrays or
in a sand filled container and removed from site at the end of each work day.

Air quality
Time between ground disturbance and rehabilitation would be minimised as far as practical to minimise
airborne dust and particulates.
In the event of excessive dust generation, appropriate dust suppression measures would be implemented
(e.g. watering, covering exposed areas/stockpiles with tarpaulins or geotextile fabric and/or avoidance of
dust generating activities during dry or windy conditions).
All loads of excavated material, soil and other erodible matter that is transported to or from the work site
would be kept covered at all times during transportation.
All work vehicles/machinery would be maintained to a standard such that visible particulates in exhaust
emissions are not visible for a continuous period of more than 10 seconds.
Work vehicles/machinery would not be left running or idling when not in use.
Noise

Where practical, machines are to be operated at low speed or power and are to be switched off
when not being used rather than being left idling for prolonged periods.
Machines found to produce excessive noise compared to industry best practice are to be
removed from the site or stood down until repairs or modifications can be made.
Any complaints relating to environmental noise emissions would be investigated by NSW Office
of Water and responded to with a suitable approach.
Flora and fauna
Preferred bore locations should be chosen in an accessible area free of native vegetation and
threatened flora and fauna habitats, if these locations are unsuitable, another site should be
chosen in consultation with a suitably qualified ecologist
Use existing access tracks at all times and prevent vehicles moving off formed tracks and
proposed works footprints and into adjacent areas of native vegetation. When drilling bores, use
adjacent vehicle tracks wherever possible for laydown areas, vehicle, equipment and soil
storage to minimise impacts on native vegetation and flora and fauna habitats in the immediate
vicinity.
Avoid stockpiles of excavated soils below the drip-zones of remnant indigenous trees during the
drilling phase
Spread of introduced species should be avoided, through rigorous hygiene practices with
machinery. When entering the site for the first time and moving between areas, machinery
should be thoroughly cleaned down, to remove weed seeds and other plant parts, as well as
soil that may contain seeds and other plant propagules
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Environmental safeguard
While no hollow bearing trees or stags are expected to be disturbed, care should be taken to
avoid damage to large trees and stags.
Avoid removal of fallen logs and large woody debris, which provides important species habitat in
wooded and grassed riparian zones.
Avoid removal of vegetation outside the footprint of the proposed activity by restricting and
demarcating the areas required for the construction compound (i.e. temporary fencing).
While disturbance to riparian vegetation is not anticipated, care should be taken to minimise all
impacts, including those associated with vehicle access etc.
Where possible, potentially saline groundwater from bore testing etc should be piped into the
lake bed into the existing water pool so that it is able to be diluted, to avoid salinization of areas
of dry lakebed.
Logs and debris are to be replaced or moved into adjacent vegetation to create habitat for
resident fauna.
Ensure full revegetation occurs as soon as possible to limit soil erosion and edge effects.
Reinstate disturbed areas with locally indigenous species appropriate to the surrounding
vegetation community, immediately following drilling.
Locate vehicle parking and turning areas, work compounds and spoil dumps within previously
cleared areas, where possible. These areas must be clearly fenced off to protect adjacent
vegetation.
Surface debris (leaf litter, mulch, and turf), topsoil and subsurface layers should be segregated
into discrete stockpiles to ensure that the soil profile is replaced to its original condition after
pipeline installation.
Stockpiled surface debris and retained vegetation should be returned to the pipeline trench
immediately following backfilling to minimise the exposure of bare soil. The disturbed area
should be returned as close to the pre-construction condition as practicable. Dependent upon
the specific requirements of the location, restoration may consist of topdressing, replanting with
suitable native species and mulching. The final appearance of disturbed areas would be as
uniform as possible and consistent with the character of the area prior to excavation.
Traffic
A Traffic Management Plan (TMP) will be prepared and endorsed by NSW Office of Water prior to
construction activities commencement.
Appropriate signage is erected on the surrounding roads at the site.
All vehicles must be parked within the construction compound and at no time shall parking occur on
access tracks or in a manner which presents a danger to passing traffic.
Council will be advised of any proposed heavy vehicle movements that may disrupt traffic movements in
the area.
Vehicular movements are to be limited to delivery and departure of equipment, staff and waste. There shall
be no unnecessary vehicular movements to or from site.
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Environmental safeguard
All staff to observe local speed limits at all times.
Respond to any complaints regarding traffic/access in a timely manner.
Land owners where works are to be undertaken are to be contacted by phone prior to access occurring to
their properties.
Access to properties following heavy rainfall would be avoided where possible to minimise damage to land
as a result of soft or boggy ground.
Work vehicles would not obstruct local roadways or restrict access to any private driveways.
Should damage occur to access roads that is beyond that which is normal wear/tear for the estimated
construction vehicle movements per day; NSW Office of Water would be responsible for those repairs. If
required, restoration of council road ways is to be undertaken in line where their standards.

Social and community
The pipeline alignment would be selected to minimise impacts on areas such as picnic grounds that are
used for recreational purposes.
Work vehicles would not obstruct local roadways.
Works would be undertaken in as rapid a manner as possible, to minimise the time period that machinery
is required.
All work equipment, materials and stockpiles would be contained within the designated boundaries of the
work site and would be removed from site at completion of works.

Hazards and risks
Work would not be carried out during a total fire ban period.
With the exception of passenger, delivery and disposal vehicles, machinery which may result in sparking or
ignition must not be operated during total fire bans.
Fuel and other flammable materials to be stored in appropriate fire resistant containers.
If a major wildfire occurs in the area, NSW Office of Water would secure all plant and equipment and
evacuate all employees/contractors from the site within a minimal notification period.
All vehicles would be equipped with fire fighting equipment. These would be carried by on site personnel
in the event of high fire danger conditions occurring during construction, and when operating machinery
that may cause sparks.
All on‐site personnel would be trained in fire prevention as part of site induction and briefed on the
response and preventative procedures required to be implemented.

Aboriginal heritage
Construction personnel would be informed of the potential presence of items of Aboriginal heritage
significance and made aware of the procedures adopted to avoid potential impacts to recorded items and
previously unidentified items that may be identified during the works. This is to be included into the
induction of all employees and site visitors.
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Environmental safeguard
NSW Office of Water would engage a representative of the Local Aboriginal Land Council to inspect and
refine the proposed locations for the bores, construction compounds, and alignments for the lay flat
pipelines and confirm that no Aboriginal sites would be impacted. The representative of the Local
Aboriginal Land Council would monitor all works that have the potential to disturb the ground surface,
including hand augering that would be undertaken in areas that are proposed to be excavated. If an
Aboriginal site is identified, the location of the bores, construction compound or pipeline alignment would
be refined to avoid potential impacts.
Should Aboriginal heritage items (or suspected Aboriginal heritage items) be discovered during
construction all work in the vicinity of the items is to cease immediately. The items are to be protected from
further disturbance by fencing. OEH is to be notified immediately in accordance with the requirements of
the NPW Act and work will is not to recommence in the vicinity of the items until authorised by OEH. NSW
Police would also be notified if human remains are found.
Sites REF 5 – 7 would impact on undisturbed areas located on a sand dune which is a landscape feature
that the Due Diligence Code of Practice for the Protection of Aboriginal Objects in NSW (DECCW 2010)
indicates the likely existence of Aboriginal objects. Further archaeological investigation would be
undertaken in accordance with the Code of Practice for Archaeological Investigation of Aboriginal Objects
in New South Wales (DECCW, 2010) to determine whether the proposal is likely to impact on Aboriginal
sites. This process would involve test excavation prior to undertaking work at these sites. An Aboriginal
Heritage Impact Permit under Section 90 of the NPW Act would be required for any work that would impact
archaeological sites.
The AHIMS site cards would be reviewed for Aboriginal sites that are in the vicinity of the proposed bore
locations, including REF 9 – 11 and 13 to assist when refining these bore locations to ensure that impacts
on known Aboriginal sites are avoided.
The locations of all nearby Aboriginal archaeological sites would be identified in an environmental
management plan for construction works to ensure sites are not inadvertently damaged.
The boundary of the construction compound would be pegged and any potential Aboriginal heritage values
would be identified.
Protective fencing would be erected around known Aboriginal heritage sites if any are found to be in the
vicinity of the proposed bore and fence off all areas which are not planned for traffic use
A qualified archaeologist needs to confer with the contractors and ensure that unplanned impacts are
identified and impacting works stopped until suitable management is agreed upon.

Non-Aboriginal heritage
The construction footprint would be limited to the minimum area necessary to safety complete the works as
described in section 5.3.
If any items of potential non-Aboriginal heritage significance are encountered during construction, works
would cease and NSW Office of Water would be notified who would then seek advice from a heritage
specialist as soon as possible to determine the subsequent course of action.

Additional investigations for site REF 13
Site REF 13 is a contingency site that would only be drilled if unfavourable results are returned
from the remaining bore locations. Prior to any work commencing at site REF13, the following
additional tasks would be undertaken:


NSW Department of Trade and Investment – Crown Lands would be consulted to
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Environmental safeguard
determine whether a permit is required under the Crown Lands Act 1989.


The Menindee Common Committee would be consulted regarding potential
impacts on the Menindee Common.



A native title search would be undertaken to determine whether a Native Title claim
has been lodged that covers the parcel of Crown land that site REF 13 is within.



EPA would be consulted regarding options to manage water extracted during the
pumping tests. If the preferred option is to discharge water to the Darling River, an
additional assessment of water quality and associated aquatic ecology impacts
would be undertaken, including assessments of significance for impacts on
threatened biota that have the potential to occur in the Darling River. Consultation
with EPA would determine whether a licence is required to discharge water to the
Darling River.

An addendum to this REF would be prepared that would include additional information arising
from these investigations.

5.4

Construction timeframe, staging and hours of operation

5.4.1

Timeframe

Work at each location is expected to take between two to three weeks to compete, depending
on the depth of the bore and whether the investigation bore is likely to become a production
bore. The overall work program is expected to take approximately six months to complete and
would commence in late October 2014.
5.4.2

Staging

Work would commence at site REF 12. The sequence of drilling at other locations would be
determined based on the test results at REF 12. Contingency site REF 13 would only be drilled
if unsatisfactory results are obtained from drilling at the remaining locations. Further
investigations would be undertaken to confirm the preferred discharge option for site REF 13
and this would involve consultation with EPA to confirm that potential water quality impacts are
appropriately managed.
5.4.3

Hours of operation

The proposed works would generally be undertaken from 7am to 7pm seven days per week
which would involve working outside the standard construction hours detailed in the Interim
Construction Noise Guideline (DECCW, 2009) which are:


Monday to Friday 7.00am to 6.00pm



Saturday 8.00am to 1.00pm



No work on Sunday or public holidays

Work may be required outside daylight hours if there are periods of hot weather or time
constraints.
Extended working hours are proposed to meet the project program. There are likely to be
negligible noise impact associated with the extended working hours because there are no
sensitive receivers in the vicinity of the work sites. The nearest sensitive receivers are
residences located about 700 m west of site REF 5 and the proposed works are unlikely to be
audible at these residences. The proposal would be undertaken in summer when there are likely
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to be very high daytime temperatures. Extended working hours would allow a greater proportion
of activities to be undertaken either early in the morning or late afternoon when temperatures
are cooler.

5.5

Objectives of the proposal

The primary objective of the proposal is to install production bores to conduct pumping tests to
determine whether aquifers in the Calivil Formation and / or Renmark Group would be capable
of supplying up to 24 ML/day of desalinated water to meet Broken Hill’s emergency water
supply requirements.
Work would be planned and performed to minimise potential environmental impacts, and avoid
impacts on any Aboriginal sites.
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6.

Reason for activity and consideration
of alternatives
6.1

Reason for the activity

As indicated in section 5.1, the city of Broken Hill sources part of its water supply from the
Menindee Lakes. There is a risk that little to no water will be available to meet the city’s water
supply requirements unless there are reasonable inflows to the Menindee Lakes through 2015.
Investigations are being undertaken in the Menindee Lakes region to provide an emergency
water supply to Broken Hill. The preferred option is to obtain water from aquifers. This water is
likely to be saline and require desalination and treatment to meet water quality guidelines.
The proposal is needed as it would test the aquifers to determine whether they are capable of
supplying sufficient water to meet Broken Hill’s emergency water supply requirements. The
information obtained from this investigation will guide the detailed design of the project.

6.2

Alternatives and justification for the proposal

6.2.1

Alternatives to the proposed groundwater drilling

A range of alternative emergency water supply options have been identified, however none
were considered likely to be capable of providing an ongoing secure water supply to Broken Hill
in the absence of inflows to the Menindee Lakes. Options identified included:


Extracting water from residual pools in the Menindee Lakes. Water is currently extracted
from the lakes, however as water levels drop, water quality decreases and it becomes
increasingly saline to the point when it is no longer suitable for domestic use. Although
extraction will continue until it is no longer suitable for domestic use, this is not considered
to be a long term emergency water supply option.



Pumping pool at Copi Hollow. Additional structures will be installed in the channel that
links Copi Hollow and Lake Pamamaroo to create a pumping pool that has lower
evaporative losses compared to retaining the water in Lake Pamamaroo. Water will then
be pumped into the pool from Lake Pamamaroo, and then pumped from the pool to
Broken Hill. This option will be implemented until water quality in the pumping pool is no
longer suitable for domestic use. This is not considered to be a long term emergency
water supply option.



Surface water. Under drought conditions, there will not be sufficient supplies in surface
water sources such as the Darling River to meet Broken Hill’s emergency water supply
requirements.



Groundwater – Investigations by NSW Office of Water have identified aquifers adjacent to
the northern fringe of Lake Menindee that may have the potential to meet Broken Hill’s
emergency water supply requirements. The aquifers are expected to be saline and water
would need to be desalinated and treated before it is suitable for domestic use. Pumping
tests are required to determine the safe yield, optimum pump rate and pump depth for the
bore.

6.2.2

Alternative discharge options

The following options to discharge the groundwater that would be extracted during the pumping
tests:
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Discharge to Lake Menindee – this involves laying an above ground pipeline to discharge
water to the bed of Lake Menindee. This is the preferred option for sites REF 5 – REF 12
because the lake will be a residual pool at the time the pumping tests will be conducted
so impacts associated with the discharge of saline groundwater would be restricted to the
residual pool. NSW Office of Water estimates that the residual pool is likely to evaporate
by January 2015 so the impact on the receiving water body would be temporary.



Discharge to the Darling River – this involves laying an above ground pipeline to
discharge water to the Darling River and is one possible option for site REF 13. REF 13 is
a contingency site and would only be drilled if unfavourable results are returned form the
other sites. Further assessments would be undertaken in consultation with EPA prior to
drilling REF 13 to ensure that potential water quality impacts associated with discharges
are appropriately managed.



Discharge to a temporary dam – This would involve constructing new dams to store water
from the pumping tests. This was ruled out because the dams would likely be located
near the bores in areas where there is a high likelihood of Aboriginal sites being present.



Irrigation. This would involve using the water for irrigation. This option was ruled out
because there are no suitable locations in the vicinity of sites REF 5 – REF 12 and
expected salinity levels of 5,000 – 30,000 Ec are unlikely to be suitable for irrigation.

6.2.3

Justification for the preferred option

The preferred option is justified because it would achieve the proposal’s objectives by installing
production bores to test aquifers in the Calivil Formation and Renmark Group to determine
whether they are capable of supplying up to 24 ML/day of desalinated water. The preferred
discharge locations have been selected to minimise potential environmental impacts. While
other options have been explored such as rail to deliver water, none are viable and able to be
constructed in the required time frame to potentially prevent the water supply to Broken Hill
failing.
The lakes are a place of cultural and ecological significance. Construction planning would
involve refining the location of the bores, construction compounds and pipeline alignments to
minimise potential environmental impacts to the greatest extent practicable, and avoid impacts
on Aboriginal sites.
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7.

Description of the existing
environment
The Menindee Lakes system (the Lakes) is a series of shallow lakes on the Darling River in
western New South Wales (refer to Figure 1). They are located on the Darling River
approximately 200 km upstream of the junction with the Murray River and 110 km east of
Broken Hill. It is a hot, dry and often windy environment and the lakes experience significant
levels of evaporation.
The Lakes are a large wetland ecosystem that supports a diverse range of native flora and
fauna and provides habitat for a range of threatened species, including migratory birds covered
under various international agreements. The Lakes and surrounding areas include many sites of
significance to Aboriginal heritage and culture, including burial grounds.
The Lakes represent a significant natural, cultural and economic resource for Australia and
partially fall within the borders of Kinchega National Park. The Kinchega National Park covers
an extensive area immediately to the south and west of the lakes, extending to the foreshores of
Lakes Menindee and Cawndilla. The national park conserves many of the ecological values of
the semi-arid environment and heritage of the area and is also a focal point for recreation and
tourism.

7.1

Meteorological data

The nearest Bureau of Meteorology (BoM) weather station is at Menindee post office (047019).
Records from this station indicate that temperatures are characteristic of semi-arid areas with.
hot summers and cool to mild winters. In summer, the average maximum temperature is 34°C,
and temperatures greater than 40 °C are not uncommon. In winter, the average maximum
temperature is 20 °C.
On average, the locality experiences 242 mm of rain per year. Rainfall is extremely variable
from year to year.
Winds are variable throughout the year, but are predominantly south, southeast in summer and
south, southwest to westerly in winter.

7.2

Topography

The region surrounding the Menindee Lakes is relatively flat with levels varying from 57 m AHD
to 64 m AHD. Some localised channels around watercourses, have bases as low as 50 m AHD.

7.3

Surrounding land uses

Surrounding land uses include:


ARTC’s railway line which is part of the line that extends from Sydney to Perth which is to
the south of sites REF 5 – REF 12



Easements held by Essential Energy and Essential Water for electricity and water supply
infrastructure which is to the north of sites REF 5 – REF 12



The Menindee to Broken Hill Road which is to the north of sites REF 5 – REF 12



Menindee Common surrounds site REF 13.

The broader area includes land uses including
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The Kinchega National Park, which includes a large area of land between Lake
Menindee, Lake Cawndilla and the Darling River.



Urban areas of Sunset Strip and Menindee



Pastoral and horticultural properties.

7.4

Geology/Geomorphology

7.4.1

Geology

Menindee Lakes lie on the western end of the Murray Basin which covers an area of around
2

310,000 km of southeastern Australia. The Basin is surrounded on three sides by outcropping
basement ricks, which form the highlands and result in surface water drainage from the north
and northeast towards the southwest.
7.4.2

Geomorphology

Menindee Lakes are a series of large, shallow, ephemeral, natural lakes adjacent to the Darling
River in far western New South Wales. A number of geomorphological features are present in
the area, namely lacustrine deposits, dunal ridges and floodplains. Dunal ridges observed along
the eastern sides of the lakes indicate the deposition of aeolian deposits carried by prevailing
westerly winds (URS 2005).
7.4.3

Hydrogeology

The Groundwater and Salinity Assessment undertaken for the Menindee Lakes Structure Works
Project (URS 2005) indicated that there is a high degree of hydraulic separation between the
deep and shallow aquifer systems in the region. Generally, groundwater flow is from the north to
the south. Groundwater in the shallow aquifer is located below the level of surface water bodies.
River regulation has altered groundwater flows and resulted in groundwater mounding in the
shallow aquifer. In general, groundwater salinity increases with increasing depth.
The proposal is designed to test aquifers in the Calivil Formation and Renmark Group. Bores
about 60 m deep would test the Calivil Formation which is characterised by river valley deposits
with interbedded clay, silty clay, silt and subangular to subrounded fine to coarse-grained quartz
sand, reef quartz and metasediment gravel, minor ligneous clay (GeoScience Australia, 2014).
Bores about 240 m deep would test the Renmark Group which underlies almost the entire
Murray Basin as the basal unit. It is characterised by fluvio-lacustrine deposits: gravel, quartz
sand, silt and clay; pyritic, ferruginised, unconsolidated to poorly consolidated (GeoScience
Australia, 2014).

7.5

Soil types

The NSW Natural Resource Atlas indicates that the soil type where the proposal would be
undertaken is well structured red and brown earths.

7.6

Waterways including wild and scenic rivers

7.6.1

Waterways

The study area is within the Menindee Lakes system. Locations REF 5 – REF 12 are generally
between about 100 m and 400 m north of the full supply level of the northern shore of Lake
Menindee, and are adjacent to existing access track (refer to Figure 2). Location REF 13 is
adjacent to the Darling River, about 1.5 km upstream from Weir 32 and is accessed via an
existing track (refer to Figure 3).
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The Menindee Lakes system (the Lakes) is a series of shallow lakes on the Darling River in
western New South Wales. They are located on the Darling River approximately 200 km
upstream of the junction with the Murray River and 110 km east of Broken Hill. It is a hot, dry
and often windy environment and the lakes experience significant levels of evaporation.
The Lakes are a large wetland ecosystem that supports a diverse range of native flora and
fauna and provides habitat for a range of threatened species, including migratory birds covered
under various international agreements.
The NSW Water Conservation and Irrigation Commission (now State Water Corporation)
constructed a series of weirs, regulators and banks on the lakes between 1949 and 1968 to
form the Menindee Lakes Water Storage Scheme. A weir on the Darling River (referred to as
the Main Weir), at the inflow to Lake Pamamaroo raises water in the river to 12 m above the bed
level. This weir forms the artificial Lake Wetherell under high flow conditions. From Lake
Wetherell water can flow, even under low flow conditions, into Lake Pamamaroo and then Lake
Menindee and Lake Cawndilla. Releases to the Darling River can be made from either Lake
Wetherell, Lake Pamamaroo or Lake Menindee. Releases to the Great Darling Anabranch can
be made from Lake Cawndilla.
The Menindee Lakes are an integral part of the Murray Darling Basin water supply system that
provides water to NSW, Victoria and South Australia. The Lakes are the principal water supply
storage for the City of Broken Hill and play a key role in meeting South Australia’s water
requirements, as well providing water for local irrigators and stock and domestic use. The Lakes
are owned by the NSW Government, but are jointly managed by NSW government agencies
(State Water Corporation, NSW Office of Water) and the Murray-Darling Basin Authority
(MDBA).
Under natural conditions, the volume of water in the lakes was highly variable as they filled
during high flows in the Darling River and receded to form a series of pools in dry conditions. As
a consequence of regulation, the Menindee Lakes are now wetter for longer, and when lake
drying events occur they are generally shorter (Sinclair Knight Merz et al., 2002).
7.6.2

Water quality

The Darling River water at Menindee can be described as alkaline, but moderate to high in
hardness. For about 10% of the time (assumed occurring at low flows) salinity may increase
above 500 mg/L TDS (830EC), and also be high in sulphates, chloride, sodium and hardness
levels above that generally recommended for potable consumption in the Australian Drinking
Water Quality Guidelines, 2004 (SKM, 2010).
Algae are present for much of the time and significant blooms of blue green algae have
occurred. For at about 30% of the time, levels of BGA exceed 1000-2000 cells/ml. Blue Green
Algae (BGA) contribute to taste and odour, and present risk associated with potential toxin
release on algal die off (SKM, 2010).
Turbidity/ suspended solids typically exceed 100, and dissolved organic carbon of 10mg/l for
more than 50% of the time.
The Lakes are subject to relatively large inflows but small outflows. Large inflows generally
introduce turbid water to the system, with colloidal matter building up over time. The turbidity of
the Lakes is naturally high due to the system being dominated by wind mixing and evaporation
(D. Harriss et al. 1996 in URS 2005).
Evaporative losses also lead to a concentration of salts, which is reflected by high levels of
electrical conductivity, particularly during dry periods.
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7.7

Coastal risk areas

The study area does not include any coastal areas.

7.8

Wetland communities including SEPP 14 wetlands

The Menindee Lakes system is a large wetland ecosystem that supports a diverse range of
native flora and fauna and provides habitat for a range of threatened species, including
migratory birds covered under various international agreements.
Five categories of vegetation/habitat types occur within the Menindee Lakes system: riparian
woodland/trees, shrubland, herbfield/sedges/grasslands, freshwater wetlands and habitats with
little or no vegetation (Biosis 2001). These groups were further divided into 17 more specific
vegetation/habitat types by Biosis (2001). Of these, Open Water Lakes (51% of total habitat
mapped) was the dominant type in 2001. Other major vegetation/habitat types included: Rarely
Flooded Woodland (11%), Open Water Lake (Dead Trees) (11%), Floodplain Woodland (River
Red-Gum) (9%), Floodplain Woodland (Black Box) (4%) and Shallow Freshwater Marsh (3%).
The proposal would discharge groundwater to the bed of Lake Menindee when the water level
is very low, and possibly dry. This area is mapped as an Open Water environment.
The study area does not contain any SEPP 14 wetlands or wetlands of international importance.
7.9

Flora and fauna (including flora and fauna of conservation
significance)

The flora and fauna values have been determined based on a review of site photographs, an
analysis of available relevant previous studies, literature and a number of record based and
predictive databases [including the NSW State Government Atlas of NSW Wildlife (NSW Atlas)
and Commonwealth Government Protected Matters Search Tool (PMST). The sites were not
inspected by an ecologist
The Menindee Lakes system contains a broad diversity of both terrestrial and aquatic habitats,
and associated flora and fauna species. Five vegetation/habitat types predominate within the
Menindee Lakes system: riparian woodland/trees, shrubland, herbfield/sedges/grasslands,
freshwater wetlands and habitats with little or no vegetation (Biosis 2001).
The study area occurs within the boundaries of the Menindee IBRA sub-region of the Darling
Riverine Plains Bioregion, within the Lower Darling region.
The study area occurs within a largely intact landscape, with greater than 90% of the
surrounding area within a 2 km radius of the study area being remnant native vegetation
(including what is often open water within Lake Menindee) of varying condition.
A review of the site photographs shown in Appendix A indicates that five vegetation
communities and associated fauna habitat types are contained within the study area. These are:


Benson 139: Prickly Wattle tall open shrubland of dunes and sandplains of semi-arid
regions;



Benson 153. Black Bluebush low open shrubland of the alluvial plains and sandplains of
the arid and semi-arid zones;



Benson 151. Sandhill Cane Grass hummock grassland on siliceous sands on dune crests
of the arid zone;



Benson 15: Black Box open woodland with chenopod understorey mainly on the outer
floodplains of the Riverina and Murray-Darling Depression Bioregions; and
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Benson 11: River Red Gum – Lignum very tall open forest or woodland on the floodplains
of semi-arid (warm) climate zone.

The general locations of these four vegetation communities and the proposed bore sites that
contain them are summarised below in Table 5. The proposed bore sites would be situated on
or adjacent to existing vehicle tracks and in areas of previous disturbance, or open areas and
clearings within the remnant native vegetation (specifically selected to minimise impacts to
native vegetation and fauna habitats).
Table 5

Summary of Benson equivalent vegetation communities recorded
in the study area and the sites to which they apply

Broad
Vegetation
Type

Benson Equivalent Vegetation
Community

Location

Relevant Sites

Shrublands

Benson 139: Prickly Wattle tall open
shrubland of dunes and sandplains of semiarid regions

Sandhills at
edge of dune
system on lake
boundary.

Site REF 05,

Shrublands

Benson 153. Black Bluebush low open
shrubland of the alluvial plains and
sandplains of the arid and semi-arid zones.

Adjacent to
sandhills on lake
boundary.

Sites REF 08,
09, 10, 11, 12

Canegrass

Benson 151. Sandhill Cane Grass
hummock grassland on siliceous sands on
dune crests of the arid zone.

Sandhills at
edge of dune
system on lake
boundary.

Sites REF 05,
06, 07,

Black Box

Benson 15: Black Box open woodland with
chenopod understorey mainly on the outer
floodplains of the Riverina and MurrayDarling Depression Bioregions

Darling River
floodplain

Sites REF 13

River Red
Gum

Benson 11: River Red Gum – Lignum very
tall open forest or woodland on the
floodplains of semi-arid (warm) climate
zone

Darling River
floodplain

Site REF 13

A desktop review of available relevant previous studies, literature and a number of record based
and predictive databases [including the NSW State Government Atlas of NSW Wildlife (NSW
Atlas) and Commonwealth Government Protected Matters Search Tool (PMST) indicate that a
total of 658 flora species (including 511 native and 147 introduced flora species) and 369 fauna
species (including 352 native and 17 exotic species) have been documented or predicted to
occur within the study area.
The Menindee Lakes and surrounding locality are known to provide habitat for a large number
of threatened species listed under Commonwealth (EPBC Act) and State (NSW TSC Act)
legislation. A review of all threatened flora and fauna species, and their likelihood of occurrence
and likelihood of impact in the study area is provided in Appendix B.
This review identified one species (Menindee Nightshade (Solanum karsense)) to be at possible
risk of impact from the proposal. This species is listed as Vulnerable at both State (TSC Act)
and Commonwealth (EPBC Act) level and potential impacts on this species have been
considered in the Threatened Species Assessment of Significance (seven part test), in
section 10.
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Menindee Nightshade is a small grey-green downy forb with purple flowers, and is the only
species of Solanum endemic to NSW, being restricted to the far south-western plains, extending
up the Darling River to the Menindee and Wilcannia districts. The species grows in occasionally
flooded depressions with heavy soil, including level river floodplains of grey clay with Black Box
and Old Man Saltbush, and open treeless plains with solonized brown soils.
Habitats are generally lake beds or floodplains of heavy grey clays with a highly self-mulching
surface. It is also found on sandy floodplains and ridges and in calcareous soils, red sands, redbrown earths and loamy soils, flowering chiefly in spring. This species is ephemeral in nature,
appearing following rainfall events. It also considered robust and tolerates disturbance and
would often appear after such activities as grading, ploughing and flooding for irrigation.
Menindee Nightshade is a colonial species and is recorded as common to locally abundant in
most populations. It can form small colonies of several hundred plants, to large spreading
colonies found over an area of 8-12000 hectares (11 stands over about 6 km). Isolated colonies
numbering just a few plants have also been recorded at some sites.
Within the study area, potential habitat for Menindee Nightshade includes all areas of the
northern lakebed of Lake Menindee that would be used for the disposal of water during the test
pumping of bores, with previous records of this species at a number of locations close to the
shore of Lake Menindee. Potential impacts on the Menindee Nightshade are discussed in
section 8.3 and an assessment of significance is provided in section 10.

A number of fish species have the potential to occur within the study area (Murray Cod and
Silver Perch) and be impacted by discharges of groundwater to Lake Menindee during the
pumping tests. Potential impacts on the Murray Cod and Silver Perch are assessed in section
10.
7.10

Ecological communities (endangered ecological
communities and regionally significant communities)

The broader region surrounding the study area is known to contain the endangered ecological
community Acacia loderi shrublands, a community dominated by the tall shrub or small tree,
Acacia loderi (commonly known in some parts of its range as Nelia). This species (Acacia
loderi) and therefore the community have not been identified within the study area.
The Darling River Endangered Ecological Community is present within the Menindee Lakes and
potential impacts on this community are addressed in section 10.
Also present in the Menindee Lakes region (but not in the vicinity of the proposed bore
locations) is the EPBC Act listed Coolibah – Black Box Woodlands of the Darling Riverine Plains
EEC.
The study area does not contain any regionally significant communities.
7.11

Critical habitat declared under the TSC Act

The study area does not contain any critical habitat that is declared under the TSC Act.
7.12

SEPP 26 littoral rainforest (or equivalent)

The study area does not include any SEPP 26 littoral rainforest or equivalent vegetation
communities.
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7.13

SEPP 44 koala habitat

The Central Darling LGA is listed in schedule 1 of State Environmental Planning Policy as an
area to which State Environmental Planning Policy (Koala Habitat Protection) applies.
As the proposal would not remove any trees, it would not impact on any potential core koala
habitat, and consequently impacts of the Koala are unlikely.

7.14

Wilderness (either nominated or declared)

The study area does not include any Wilderness areas.

7.15

Aboriginal cultural heritage

This section provides a summary of the Aboriginal heritage due diligence assessment that was
undertaken for the proposal in accordance with the process outline in the Due Diligence Code of
Practice for the Protection of Aboriginal Objects in New South Wales (DECCW 2010) (refer to
Appendix C).
7.15.1 Overview
The Lakes and surrounding areas include many sites of significance to Aboriginal heritage and
culture, including burial grounds. The Lakes represent a significant natural, cultural and
economic resource for Australia and partially fall within the borders of Kinchega National Park.
The Kinchega National Park covers an extensive area immediately to the south and west of the
lakes, extending to the foreshores of Lakes Menindee and Cawndilla. The national park
conserves many of the ecological values of the semi-arid environment and heritage of the area
and is also a focal point for recreation and tourism.
The Menindee Lakes are a series of interconnected lakes located on the Darling River in far
western New South Wales. The Menindee area was (and still is) a focal point for Baakantji
people because of the close proximity of the important riverine landforms belonging to the
Darling River, Menindee Lakes and the Talyawalka-Anabranch system (Martin, 2001). The lake
system and surrounding floodplains contain many sites of significance to Aboriginal cultural
heritage. These sites include burials, artefact scatters, scarred trees and hearths. Aboriginal
people have occupied the Menindee region for at least 47,000 years (Balme and Hope, 1990).
A growing body of archaeological research undertaken within the Menindee Lakes System has
supplied valuable information as to the probability and location of archaeological materials. This
includes a site prediction model, developed by Sarah Martin in 2002.
7.15.2 Current conditions of Lake Menindee cultural heritage values
Prior to 1960, Lake Menindee exhibited a seasonal water regime with the lake rarely
evaporating completely. The lake has an increased duration at higher water levels due to
artificial regulation. Raised water levels have impacted the cultural heritage surrounding the
lake.
Accelerated erosion of the lake was first observed in a pilot erosion survey undertaken by
McGufficke and Tatnell in 1989. The survey identified three main forms of erosion: foreshore
erosion, gully erosion and wind erosion (McGufficke and Tatnell, 1989). In a report for the NSW
Department of Water Resources in 1994, Chen noted the severe erosion along the lake
shoreline and the particular erosion of 20 metres of silty sand containing archaeological
deposits, as also seen within Lake Cawndilla (Chen, 1994).
A survey undertaken by Martin et. al. in 1994 found that some areas of cultural sensitivity within
Lake Menindee had been damaged by high water levels. The Menindee Red Dunes Zone was
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one area of particular concern with archaeological material under direct threat. The Red Dunes
Zone contains a high density of flaked stone and low density of shell middens, grindstone,
hearths and depot boulders. High water levels have eroded the dune forming a steep bank and
removing an unknown but substantial amount of archaeological material. An important mega
fauna site behind the frontal red dune is also in danger if foreshore erosion continues (Martin et.
al., 1994). The Menindee Lunette Zone was also found to have archaeological material under
direct threat and contained low density of burials, shell, grindstone, hearths, depot boulders and
flaked stone. High water levels have removed an unknown but substantial amount of
archaeological material within this area (Ibid, 1994). The Menindee West Zone was also found
to contain archaeological material under direct threat with a high density of hearths and a
medium density of shell, grindstone, depot boulders and flaked stone. High water levels have
truncated the sand plain forming a steep bank and removing an unknown amount of
archaeological material (Ibid, 1994).
Pardoe and Martin (2002) found that Lake Menindee has undergone erosional processes that
have negatively impacted on Aboriginal cultural heritage. However, the degree of erosion
ranged from minimal to extensive throughout the lake area (Pardoe and Martin, 2002).
7.15.3 Previously registered sites within the Lake Menindee study area
A list of known sites recorded on the Aboriginal Heritage Information Management System
(AHIMS) within the study area was received from the NSW Office of Environment and Heritage
nd
(OEH) on the 22 September 2014. This provided the basic AHIMS search results. The results
of an extensive search for a 50 m buffer around each proposed bore location were received on
29 October 2014.
The number of previously registered Aboriginal sites associated with Lake Menindee is provided
in Table 6.
Table 6

Registered Aboriginal sites within the Lake Menindee study area
Registered Aboriginal Sites

Site Type
Aboriginal Ceremony and
Dreaming, Artefact Scatter and
Shell Midden
Artefact Scatter*

1

100

Artefact Scatter and Burial*

7

Artefact Scatter and Hearth*

1

Artefact Scatter and Scarred Tree*

1

Artefact Scatter and Shell Midden*

4

Artefact Scatter, Shell Midden and
Scarred Tree*

1

Burial

3

Burial and Potential Archaeological
Deposit

1

Hearth

30

Shell Midden

1

Scarred Tree

5
Total

155

*One or more of the same site types recorded within an Aboriginal site
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The Lake Menindee study area contains 155 previously registered Aboriginal sites and contains
archaeological material of both moderate density and diversity. Some of these Aboriginal sites
may be impacted by the proposed test production bore drilling program. Registered sites within
the study area include artefact scatters (n=100), burials (n=3), hearths (n=30), scarred trees
(n=5), a shell midden (n=1), archaeological deposits and combinations of up to four individual
features in one registered site. Each Aboriginal site is protected under Section 90 of the
National Parks and Wildlife Act 1974 and it is an offence to damage, deface or destroy an
Aboriginal Place without consent (i.e. s.90 Aboriginal Heritage Impact permit).
The most common site type found within the area were artefact scatters containing stone tools
and associated flaked materials. A proportionally high quantity of hearths have been found
within the Menindee Lake study area, marked by hearth stones, charcoal or heat treated stone
fragments. No scarred tree or non-human bone and organic material Aboriginal sites have been
identified within the study area. The majority of registered Aboriginal sites within the Lake
Menindee study area were located by archaeologists Doyle, ‘Lake Drive 1.36’ (31-3-0738) to
‘Lake Drive 1.56’ (31-3-0758), and Witter, ‘LD 1-1’ (31-3-0440) to ‘LD 2-18’ (31-3-0557).
Lake Menindee Lunette: REF 5 – 13
Potential drilling locations REF 5 - 12 are situated on the northern margins of Lake Menindee.
Locations REF 5 -7 are within a lunette dune which is the Code of Practice indicates is a
landscape features that is indicates the likely presence of Aboriginal sites. Locations REF 8 –
12 are located north of the lunette on a clay pan.
The Menindee Lunette is considered to contain a low density of burials, shell, grindstone,
hearths, depot boulders, and flaked stone (Martin, 1994). In a report to the NSW Western
Region National Parks and Wildlife Service (NPWS) the Menindee Lunette was found to have a
low artefact density and moderate attribute diversity (Martin et. al. 1994). In 1992, Chen found
that up to 90% of the archaeological material within the Menindee Lunette may have been
removed through erosion related to high water levels, therefore, any remaining Aboriginal
materials within the Menindee Lunette can be considered extremely valuable (Chen, 1992). In
2002, Pardoe and Martin discussed an ongoing lack of recognition that many areas in the
Menindee Lakes area have substantial archaeological deposits that are not obvious due to
exposure. This was found at the Menindee lunette, where the development of the Sunset Strip
airstrip unearthed 134 ovens, 9 shell middens and a possible burial. None of these sites would
have been visible except for the grading of the airstrip (Pardoe and Martin, 2002).
Previous surveys have also demonstrated that the area where the inlet creek enters a lake,
particularly next to or through a lunette, is of the highest archaeological significance (Pardoe
and Martin, 2002). However, these areas are often the most affected by earthworks, leveed and
artificial channels then the surrounding lake system. By 2002, many areas of potential
archaeological deposits around Lake Tandou, Menindee and Pamamaroo inlets had been
virtually destroyed by earth works (Pardoe and Martin, 2002).
Witter and Witter (2005) were commissioned by the Department of Infrastructure, Planning and
National Resources (DIPNR) to undertake a report outlining the potential impacts of the
proposed Menindee Lakes Structural Works on Aboriginal cultural heritage within the Menindee
Lakes system. Proposed structural works included a pumping station approximately 20 m west
of the Lake Menindee Inlet regulator for the channel from Copi Hollow to the northern end of
Lake Menindee. The location of the proposed pumping station is situated within the proposed
location of REF 5 – 12. Witter and Witter found that several scarred tree sites had been
recorded within 500 m of the regulator. Mega fauna bones had also been discovered during the
construction of the Copi Hollow channel.
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Witter and Witter considered the lake bed to be a potential archaeological zone, extending out
from the shore for about 200 m (Witter and Witter, 2005). Two new Aboriginal sites, ‘ML35’ and
‘ML36’ were located on the lakeshore beach of Lake Menindee either side of the inlet channel
and around 200 m west of the concrete inlet weir, which is within the study area for the
proposed drilling locations REF 5 – 12 . The authors of this report were unable to confirm their
locations on AHIMS.
In 2009, Witter undertook a Lake Bed Archaeological Survey of Menindee, Cawndilla and
Pamamaroo Lakes for the NSW Office of Water. Considerable archaeology was found at the
Copi Hollow regulator with grindstones, flaked stone tools and ovens being present in blown out
patches in the loose sand and beach (Witter, 2009).
In summary:


The AHIMS search did not identify any Aboriginal heritage sites within a 50 m buffer of
each bore location.



Six Aboriginal archaeological sites were identified and recorded during a survey
undertaken by Martin in 1994 for assessing the effect of high water levels on the
Aboriginal heritage within the Menindee and Cawndilla Lakes. Aboriginal sites ‘ML03’ (316-0187) to ‘ML11’ (31-6-0195) comprised of scarred trees and the Aboriginal sites directly
overlap with the study area for the proposed drilling locations REF 5 – 12.



Six Aboriginal sites including two burials have been recorded north of sites REF 9 – 11.



Two Aboriginal sites, ‘ML35’ and ‘ML36’ were located on the lakeshore beach of Lake
Menindee either side of the inlet channel and around 200 m west of the concrete inlet
weir, directly overlapping with the study area for the proposed drilling locations REF 5 –
12. ML35 consists of a large scatter of around 50 silcrete, chert, sandstone and quartzite
artefacts visible over an area of approximately 70 x 50 m on the north side of the inlet
channel. ML36 is on the southern side of the inlet channel and consists of a broken
sandstone muller (Witter and Witter, 2005).

Lake Menindee South Zone: REF 13
Potential drilling location REF 13 is situated to the south of the Menindee Township and
upstream of Weir 32, located within the Menindee South Zone. The Menindee South Zone is
considered to have little archaeological material under direct threat with a medium density of
grindstones, flaked stone and hearths (Martin, 1994).
In a report to the NSW Western Region National Parks and Wildlife Service (NPWS) the
Menindee South Zone was found to have a low artefact density and a low to moderate attribute
diversity (Martin et. al. 1994). Aboriginal archaeological material was also more likely to be
found on the sand plain rather than on the beach or slope.
No previously registered sites have been located within the proposed REF 13 location. Four
previously registered Aboriginal sites are situated within a one kilometre radius of the proposed
REF 13 drilling location. The most common site type found within the area are scarred trees
(n=2), artefact scatters (n=1) and a combination of both site types (n=1). Scarred tree site
‘Darling River 5’ (31-3-0213) is situated approximately 1 km to the north east of the proposed
REF 13 location. Aboriginal site ‘Appin’ (31-3-0077) is situated approximately 500 m to the
south and comprises both an artefact scatter and scarred tree. Artefact scatter ‘Darling River’
(31‐3‐0051) is located approximately 700 m south west of the proposed REF 13 location.
Scarred tree ‘Darling River, Appin’ (31-3-0054) is situated approximately 800 m south east of
the proposed REF 13 location.
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7.15.4 Landscape features
As previously described by Martin et al. (1994) and Martin (1994), Aboriginal site types within
the Menindee Lake area are often associated with particular landscape features. The
distribution across the profile and densities of the various types of archaeological materials
within the zones surrounding Lake Menindee are presented below:
Under the Due Diligence Code of Practice for the Protection of Aboriginal Objects in NSW
(DECCW 2010), landscape features that indicate the likely presence of Aboriginal sites include
undisturbed land that is:


within 200m of waters7, or



located within a sand dune system8, or



located on a ridge top, ridge line or headland, or



located within 200m below or above a cliff face, or



within 20 m of or in a cave, rock shelter, or a cave mouth

Proposed locations REF 5-7 are located within 200 m Lake Menindee high water mark and are
within the Menindee Lunette Zone which contains low density of burials, shell, grindstone,
hearths, depot boulders and flaked stone. According to Martin (1994), and subsequent reports,
high water levels have removed an unknown but substantial amount of archaeological material.
Proposed locations REF 8-12 are not located within a landscape that indicates the likely
presence of Aboriginal sites as they are located over 200 m from the Lake Menindee high water
mark (sites REF 8 – 12) on a relatively non- culturally sensitive landscape feature of clay pan.
The results of the AHIMS search indicate that there is the potential for Aboriginal sites to occur
in the locality (refer to Figure 2 in Appendix C).
REF 13 is not located within a landscape that indicates the likely presence of Aboriginal sites as
it is over 200 m from the Darling River on a floodplain. The results of the AHIMS search indicate
that REF13 is located on a landscape feature with a potential for Aboriginal objects.
7.16

National / State / local natural or cultural heritage values

The following registers were searched to determine whether there are any sites of known
heritage significance in the study area:


State Heritage Inventory



State Heritage Register



Central Darling LEP



Commonwealth Heritage List



National Heritage List

The only heritage listing in the vicinity of the study area is the Menindee Lakes which is listed on
State Water Corporations Section 170 register under the Heritage Act 1977. The listing states
that:
Menindee Lakes has historical and associative significance at a state level for its cultural and
natural values. The Lakes were an area of early Aboriginal occupation and have historic and
spiritual association with the local Aboriginal community. Menindee Lakes are associated with
early European explorers who used the area as a base, and various agencies that developed
the Storage Scheme. The site’s natural heritage includes endangered and vulnerable vegetation
communities, and a diverse range of fauna.
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Menindee Lakes has historical, aesthetic and social significance at the local level in relation to
its form and use. The Menindee Lakes Storage Scheme is significant for its technical
achievement in supplying water in a semi-arid area to NSW, South Australia and Victoria, which
has diversified the local area’s agricultural activity and changed the pattern of land
development. The lakes are an important area of recreation for locals and visitors throughout
NSW, South Australia and Victoria.
Menindee Lakes has Aboriginal archaeological potential relating to its occupation by the
Paakantgi people, such as burial and occupation sites, and historical archaeological potential
associated relating to the post 1850s pastoral stations and later homesteads around the lakes.
The Kinchega Woolshed is listed on the State Heritage Register, however it is 15 km south west
of the township of Menindee and would not be impacted by the proposal.

7.17

Vegetation of cultural landscape

The proposed bores are not located in areas that contain vegetation of cultural landscape value,
such as gardens and settings, introduced exotic species or evidence of broader remnant land
uses.

7.18

Other cultural heritage values

There are no other cultural heritage values in the study area.
7.19

Recreation values

The proposed bores are not located in areas that are used for recreational purposes or contain
picnic grounds.
Water extracted from bores would be discharged to either Lake Menindee or the Darling River.
Depending on water levels, these waterbodies are used for recreational purposes such as
boating, swimming, birdwatching and fishing.
The proposal would not impact recreational use of Lake Menindee or the Darling River.
7.20

Scenic and visually significant areas

The Menindee Lakes in is considered a scenic and largely undisturbed area. Views and vistas
from the Menindee township and Sunset Strip, the railway and roads are locally important and
provide a valuable characteristic to the isolated atmosphere. There would be very minor shortterm visual impacts associated with the proposal as works would be temporary and excavations
would be rehabilitated so there would be no permanent adverse visual impacts.
7.21

Education and scientific values

Tourism and cultural facilities at the Menindee Lakes provide for educational opportunities to
assist visitors in understanding and appreciating the diversity of the local environment. The
Kinchega National Park is a focal point for tourism, however the proposal would not be
undertaken within the National Park.
7.22

Interests of external stakeholders (eg adjoining landowners,
leaseholders)

As described in Section 4.2, consultation with government agencies has been undertaken as
part of the process to develop the proposal in the context of the overall Menindee Water
Savings Project. Consultation has also been undertaken with representatives of the Aboriginal
community (refer to Section 4.3).
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Locations REF 5 – REF 12 are on land that is owned by the Water Administration Ministerial
Corporation. REF 13 is located on the Menindee Common which is managed by a committed
that is chaired by Central Darling Shire Council. The consultation described in Section 4.2
involved stakeholders that represent the interests of these parcels of land.
7.23

Matters of National Environmental Significance under the
EPBC Act

The protected matters search tool was searched on 24 October 2014 and the results indicate
that the following matters of national environmental significance have the potential to occur in
the study area:


World heritage properties – none



National heritage places – none



Wetlands of international importance – three – These are the Banrock Station Wetland
Complex, Coorong and Lakes Alexandrina and Albert, and Riverland. These wetlands are
within the same catchment as the study area, however they are not within the study area
for the proposal.



Great Barrier Reef Marine Park – none



Commonwealth Marine areas – none



Listed threatened ecological communities – one – Coolibah – Black Box Woodlands of
the Darling and Riverine Plains and the Brigalow Belt South Bioregions



Listed threatened species – nine – Thick-billed Grasswren, Australasian Bittern,
Australian Painted Snipe, Murray Cod, South-eastern Long-eared Bat, Purple-wood
Wattle, Menindee Nightshade, Yellow Swainson-pea and Austrostipa metatoris.



Listed migratory species – seven – Fork-tailed Swift, White-bellied Sea-Eagle, Rainbow
Bee-eater, Great Egret, Cattle Egret, Latham’s Snipe and Painted Snipe

As indicated in Appendix B, the proposal is unlikely to impact on listed threatened ecological
communities, species or migratory species.
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8.

Environmental impact assessment
8.1

Overview

A desktop environmental impact assessment has been undertaken and the following section
summarises the potential environmental impacts likely to occur as a result of the proposal.
The final location of the bores, construction compounds and had not been determined at the
time this REF was prepared and would be confirmed during construction planning. As a result,
this REF includes safeguards that would be implemented to ensure that the proposal works
have no more than a minimal impact on the environment. Importantly, impacts to Aboriginal
sites would be avoided. These safeguards would be included in the drilling contractor’s
environmental management plan for the proposed works.
8.1.1

Physical or pollution impacts

The following physical or pollution impacts are likely to have an impact on the environment:


Soil erosion from construction activities including drilling, excavation, and the movement
of construction vehicles.



Soil contamination from spillage of oils and fuels, waste generation including general
waste and construction waste.



Sedimentation and contamination of water catchments from occurrences such as drilling
fluid seepage, spillage of liquid waste, oils and fuels, and dust generation.



Water quality impacts due to the discharge of saline groundwater to Lake Menindee and
the Darling River.

The extent of physical or pollution impact is likely to be eliminated or minimised by the
implementation of appropriate mitigation measures (Table 4). It is likely that any residual
accumulated environmental impact would be low.
8.1.2

Biological impacts

The following biological impacts are likely to have an impact on the environment:


Minor vegetation removal.



Impacts to flora and fauna through the introduction of weeds, vermin and feral species
into the area through construction machinery.

The extent of biological impacts is likely to be minimised or mitigated by the implementation of
appropriate mitigation measures (Table 4). It is likely that any residual accumulated
environmental impact would be negligible.
8.1.3

Community impacts

The following community impacts are likely to have an impact on the environment:


Limited disruption to areas of recreation or other values associated with the Menindee
Lakes and other local recreation areas.



Potential impact on community safety due to a minor increase in construction traffic using
local roads.



Noise from the drill rig and pumps.
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The extent of community impacts is likely to be minimised or mitigated by the implementation of
appropriate mitigation measures (Table 4). It is likely that any residual accumulated
environmental impact would be negligible.
8.1.4

Resource impacts

The following resource impacts are likely to have an impact on the environment:


Minimal use of water and fuels for construction and operation vehicles and equipment.



Positive long-term impacts on the efficiency of potable water supply through he upgrade
of the existing water supply infrastructure.

The extent of resource impacts is likely to be minimised or mitigated by the implementation of
appropriate mitigation measures (Table 4). It is likely that any negative residual accumulated
environmental impact would be negligible
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8.2

Physical and chemical impacts during construction

This part of the REF provides an analysis of all possible impacts from the proposed activity and a description of any proposed mitigation measures. Section 3.7 of
Proponents Guidelines for the Review of Environmental Factors provides further guidance on impact assessment and mitigation measures

Physical and chemical impacts during construction and operation

Applicable?*

Table 7

1. Is the proposal likely
to impact on soil quality
or land stability?



2. Is the activity likely to
affect a waterbody,
watercourse, wetland or
natural drainage
system?



Impact level
(negligible,
low, medium
or high;
negative or
positive; or
N/A)
Low negative

Moderate
negative

Reasons
(describe the type, nature and extent of impact, taking into account the
receiving environment & proposed safeguards which will limit the impact)

Safeguards/Mitigation
Measures

The proposal would disturb the land surface to excavate the bores up to 250
mm in diameter. These impacts would be localised and limited to the 40 m by
20 m construction compound.
These impacts would be short term as the excavation would be backfilled to
match surrounding ground levels. There would be no permanent change to
surface drainage patterns.
Water that is extracted from the bores during pumping tests would be
discharged to either Lake Menindee (sites REF 5 – REF 12) or possibly the
Darling River if the contingency site REF 13 needs to be drilled. It is estimated
that up to 2 ML/day would be discharged during the seven day pumping tests.
At the time the works would be undertaken, Lake Menindee would be a very
small shallow residual pool that does not have inflows or outflows. As a result,
all water from the pumping test would be retained within the bed of the lake. As
storage levels drop, it is likely that water would be discharged to the dry lake
bed and would then drain towards the residual pool. As a result, it is possible
that the water may infiltrate the desiccated lake bed and not reach the residual
pool.
NSW Office of Water estimates that the residual is likely to evaporate and be
dry by January 2015. Any water that does reach the residual pool would
prolong the duration that the pool is present.
Water from the Calivil Formation is estimated to have a salinity level of
between 5,000 – 15,000 Ec, while water from the Renmark Group is estimated

Refer to Table 4 - soils.
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Refer to Table 4 - water.

Applicable?*

Impact level
(negligible,
low, medium
or high;
negative or
positive; or
N/A)

3. Is the activity likely to
change flood or tidal
regimes, or be affected
by flooding?



NA

4. Is the activity likely to
affect coastal processes
and coastal hazards,
including those
projected by climate



NA

Reasons
(describe the type, nature and extent of impact, taking into account the
receiving environment & proposed safeguards which will limit the impact)

to have salinities between 15,000 – 30,000 Ec. As the groundwater would
have higher salinity level than Lake Menindee which was 1135 Ec in February
2014, it would be diluted by water that would be stored in Lake Menindee. As
the lake is much lower in October 2014 compared to February 2014, it is likely
that the salinity level would be greater than 1135 Ec at the time the pumping
tests are undertaken.
It is estimated that up to pumping tests would be undertaken on about six
bores and this would result in about 84 ML being discharged to Lake
Menindee which is a small proportion of the 5,000 ML of water estimated to be
stored in the residual pool. Based on this, it is considered likely that the
discharging the groundwater to Lake Menindee would have negligible impact
on water quality.
As indicated in section 5.1, REF 13 is a contingency site and would only be
drilled if unfavourable results are obtained from all other sites. The discharge
option for site REF 13 may potentially involve discharges to the Darling River.
The EPA would be consulted prior to work commencing at REF 13 and
discharges to the Darling River would only occur if EPA agrees that impacts on
water quality would be acceptable.
The proposal involves investigations for an emergency water supply for Broken
Hill and is being undertaken in response to drought conditions. Floods in the
Menindee Lakes result from rains in the upper catchment that can take a
number of months to reach Menindee. As a result, there is a long lead time to
warn of impending flood events and this provides the opportunity to suspend
the proposal if a flood is likely.
The proposal would not be undertaken in a coastal area.

Safeguards/Mitigation
Measures

NA

NA
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Reasons
(describe the type, nature and extent of impact, taking into account the
receiving environment & proposed safeguards which will limit the impact)

Safeguards/Mitigation
Measures



NA

It is unlikely that any significant amounts of fuels or other hazardous
substances would be stored on site. The amounts of fuel and oil required for
vehicles and machinery would be contained within each vehicle’s fuel tank,
engine and storage tanks on board.
Provided that the mitigation measures are implemented it is not anticipated
that any hazardous substances or chemicals would lead to a build-up of
residues in the environment.

Refer to Table 4 –
hazardous goods and
chemicals.



Low negative

Refer to Table 4 – waste



NA

The proposal would generate liquid waste that includes drill fluid and cuttings
from the boring. The drilling fluid would an environmentally benign substance
such as bentonite or a biodegradable polymer that would be recirculated in the
drilling process to minimise losses to the environment. The drilling fluid and
cuttings would be stored in a tank.
The only emissions likely to result from the proposal are from vehicle exhaust
from contractors to and from site each day, and any deliveries made to site.
The proposal would generate small amounts of domestic waste, from
packaging and associated materials on site. Portable site amenities would be
provided on site.
The nearest sensitive receivers are residences located about 700 m to the
west of location REF 5. Emissions from the proposal would not impact on
these receivers.

Applicable?*

Impact level
(negligible,
low, medium
or high;
negative or
positive; or
N/A)

change (e.g. sea level
rise)?
5. Does the activity
involve the use, storage,
or transport of
hazardous substances
or the use or generation
of chemicals, which may
build up residues in the
environment?
6. Does the activity
involve the generation or
disposal of gaseous,
liquid or solid wastes or
emissions?

7. Will the activity
involve the emission of
dust, odours, noise,
vibration or radiation in
the proximity of
residential or urban
areas or other sensitive
locations?

* If yes, all columns need to be completed. If no, write ‘N/A’ in the second and third columns
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Refer to Table 4 – air quality

Biological impacts during construction and operation
Applicable?*

8.3

1. Is any vegetation to
be cleared or modified?
(includes vegetation of
conservation
significance or cultural
landscape value)



Likely impact
(negligible, low,
medium or high
negative or
positive; or N/A)
Low adverse

Reasons
(describe the type, nature and extent of the impact, the nature of the
receiving environment and any proposed safeguards which will limit the
impact)

Safeguards/Mitigation
Measures

The proposed works have the potential to result in impacts to
ecological values within and surrounding the study area in the absence
of suitable mitigation measures. Vegetation clearance would be limited
to the construction compounds which would be 40 m by 20 m at each
bore location. In the absence of appropriate mitigation measures, such
as drilling within patches of bare ground or non-native vegetation, the
proposed development could result in any of the following impacts :
 Direct loss of native vegetation and fauna habitat through the
removal of vegetation during the drilling period;
 Accidental loss of or damage to native vegetation and fauna
habitat by vehicles or machinery during the drilling period (e.g.
in parking areas and access tracks) and/or associated
construction activities (e.g. spoil);
 Damage to the roots of established indigenous trees including
large and hollow-bearing trees (resulting in injury or death to
the trees, and eventual decline in habitat values);
 Damage to indigenous trees through lopping and trimming of
branches to make way for drilling machinery;
 Lopping of branches containing hollows, resulting in the loss of
a key habitat feature for hollow dependent fauna;
 The introduction and/or spread of weed species and
pathogens during construction activities;
 Oil/chemical spills or sedimentation into drainage lines;
 Direct mortality or injury to ground-dwelling fauna within the
drilling area from falling into open holes or crushing injuries;
and
 Visual and/or acoustic disturbance to fauna during construction

Refer to Table 4 – flora and
fauna
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Applicable?*
2. Is the activity likely to
have a significant effect
on threatened flora
species, populations, or
their habitats, or critical
habitat?
[refer to threatened
species assessment of
significance (7-part test)]



Likely impact
(negligible, low,
medium or high
negative or
positive; or N/A)

Low adverse

Reasons
(describe the type, nature and extent of the impact, the nature of the
receiving environment and any proposed safeguards which will limit the
impact)
processes.
The analysis of likelihood of occurrence, and likelihood of impact, on
listed threatened flora and fauna species completed in Appendix B did
not find it likely that the proposal would have a significant negative
impact on any listed threatened fauna species based on the avoidance
measures to be implemented (i.e. use areas near existing tracks and
cleared areas with little to no native groundcover vegetation).
As indicated in section 5.3.4, the location of the construction compound
and discharge pipeline would be refined during construction planning
to minimise potential environmental impacts.
The proposal would have a temporary impact on biota that would be
limited to disturbance within the construction compound and discharge
of water during the pumping test.
Menindee Nightshade
The proposal has the potential to impact on the Menindee Nightshade
(Solanum karsense) which is listed as Vulnerable at both State (TSC
Act) and Commonwealth (EPBC Act) level. Potential impacts on this
species have been considered in the Threatened Species Assessment
of Significance (seven part test), in section 10.
As indicated in section 7.9, the Menindee Nightshade the only species
of Solanum endemic to NSW and distribution is restricted to the far
south-western plains, extending up the Darling River to the Menindee
and Wilcannia districts. The species grows in occasionally flooded
depressions with heavy soil, including level river floodplains of grey
clay with Black Box and Old Man Saltbush, and open treeless plains
with solonized brown soils.
Habitats are generally lake beds or floodplains of heavy grey clays with
a highly self-mulching surface. This species is ephemeral in nature,
appearing following rainfall events. It tolerates disturbance and often
appears after such activities as grading, ploughing and flooding for
irrigation.
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Safeguards/Mitigation
Measures

Refer to Table 4 – air quality

Applicable?*
3. Does the activity have
the potential to
endanger, displace or
disturb fauna (including



Likely impact
(negligible, low,
medium or high
negative or
positive; or N/A)

Low adverse

Reasons
(describe the type, nature and extent of the impact, the nature of the
receiving environment and any proposed safeguards which will limit the
impact)
Menindee Nightshade is a colonial species and is recorded as common
to locally abundant in most populations. It can form small colonies of
several hundred plants, to large spreading colonies found over an area
of 8-12000 hectares (11 stands over about 6 km). Isolated colonies
numbering just a few plants have also been recorded at some sites.
Within the study area, potential habitat for Menindee Nightshade
includes all areas of the northern lakebed of Lake Menindee that would
be used for the disposal of water during the test pumping of bores, with
previous records of this species at a number of locations close to the
shore of Lake Menindee. This groundwater pumped from test bores
has the potential to cause isolated patched of salinization, particularly
when pumped onto areas of the dry lakebed. Impacts of piping
potentially saline groundwater from bore test pumping onto areas of
the bed of Lake Menindee when it is otherwise dry has the potential to
directly impact some Menindee Nightshade individuals through
salinisation of the soil, though is unlikely to be widespread enough to
impact all of the local population to the extent that it may put the
viability of the local population at risk of extinction. Impacts are likely to
be localised and potentially impact small areas of this colonial species,
which is not noted as specifically susceptible to saline conditions, and
is noted as a robust species that is generally tolerant of disturbance
(OEH Threatened Species Profile). When pumped into the existing
lake pool, it would be expected that any saline water would be
sufficiently diluted to avoid impacts.
Potential impacts would be localised and provided the mitigation
measures in Table 4 are implemented, there are unlikely to be
significant impacts on threatened flora.
The proposal would have a temporary impact on biota that would be
limited to disturbance within the construction compound and discharge
of water during the pumping test. Potential impacts would be localised
and provided the mitigation measures in Table 4 are implemented,

Safeguards/Mitigation
Measures

Refer to Table 4 – flora and
fauna
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Applicable?*
fauna of conservation
significance) or create a
barrier to their
movement?

Likely impact
(negligible, low,
medium or high
negative or
positive; or N/A)

Reasons
(describe the type, nature and extent of the impact, the nature of the
receiving environment and any proposed safeguards which will limit the
impact)
there are unlikely to be significant impacts on threatened fauna.
Silver Perch (Bidyanus bidyanus)
The Silver Perch is listed under the TSC Act and was once a
widespread and abundant species throughout most of the MurrayDarling river system. This species has now declined to very low
numbers with only one secure and self-sustaining population in the
central Murray River downstream of the Yarrawonga weir, as well as
several anabranches and tributaries (DPI Fisheries 2014).
Silver Perch prefer fast-flowing, open waters especially where there
are rapids and races, however they will also inhabit warm, sluggish
water with cover provided by large woody debris and emergent
vegetation. Adults migrate upstream in spring and summer to spawn.
Few Silver Perch have ever been recorded in the Menindee Lakes
System (SKM 2002).This species was also not recorded from Lakes
Menindee or Lake Cawndilla during surveys in 2004 by Scholz and
Gawne (2004).
Potential impacts on the Silver Perch would be associated with
discharge of groundwater to Lake Menindee during pumping tests.
These impacts are assessed in section 10.2 which concludes that the
proposal is unlikely to result in significant impacts because Lake
Menindee provides marginal habitat for this species.
Murray Cod
The Murray Cod is the largest freshwater fish found in Australia and is
found extensively throughout the Murray Darling Basin the south-east
of Australia. This species has the ability to survive in a diverse range of
habitats including clear rocky streams to slow flowing, turbid rivers and
billabongs. It is usually found near complex structural cover such as
large rocks, snags, overhanging vegetation, overhanging banks and
other woody structures. This species is considered a main channel
specialist as it is frequently found in the main river channel and larger
tributaries. It is found in floodplain channels when they contain water,
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Safeguards/Mitigation
Measures

Applicable?*

Likely impact
(negligible, low,
medium or high
negative or
positive; or N/A)

4. Is the activity likely to
have a significant effect
on threatened fauna
species, populations, or
their habitats, or critical
habitat?
(refer to threatened
species assessment of
significance (7-part
test))
5. Is the activity likely to
impact on an ecological
community of
conservation
significance?



NA



NA

6. Is the activity likely to



NA

Reasons
(describe the type, nature and extent of the impact, the nature of the
receiving environment and any proposed safeguards which will limit the
impact)
although its usage appears limited. Murray Cod have not been
recorded from Lakes Menindee or Cawndilla during surveys in 2004
(Scholz and Gawne, 2004) and habitat present does not appear to
match the species requirements closely.
Potential impacts on the Murray Cod would be associated with
discharge of groundwater to Lake Menindee during pumping tests.
These impacts are assessed in section 10.4 which concludes that the
proposal is unlikely to result in significant impacts because Lake
Menindee does not support suitable habitat for this species.
The proposal would have a temporary impact on biota that would be
limited to disturbance within the construction compound and discharge
of water during the pumping test. Potential impacts on the Silver Perch
and Murray Cod associated with the discharge of groundwater during
pumping tests are assessed in sections 10.2 and 10.4 respectively and
conclude that impacts are unlikely to be significant.

The proposal would have a temporary impact on biota. As indicated in
section 10.3 the River Darling Endangered Ecological Community has
the potential to be impacted. The aquatic ecological community in the
natural drainage system of the lowland catchment of the Darling River
or ‘Darling River Endangered Ecological Community (EEC)’ includes all
native fish and aquatic invertebrates within all natural creeks, rivers,
streams and associated lagoons, billabongs, lakes, flow diversions to
anabranches, the anabranches, and the floodplains of the Darling
River within the state of NSW, and including Menindee Lakes and the
Barwon River.
.
The proposal would have a temporary impact on biota. Potential

Safeguards/Mitigation
Measures

Refer to Table 4 – flora and
fauna

Refer to Table 4 – flora and
fauna

Refer to Table 4 – flora and
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Applicable?*
have a significant effect
on an endangered
ecological community or
its habitat?
(refer to threatened
species assessment of
significance [7-part test])
7. Is the activity likely to
cause a threat to the
biological diversity or
ecological integrity of an
ecological community?

8. Is the activity likely to
introduce noxious
weeds, vermin, feral
species or genetically
modified organisms into
an area?
9. Is the activity likely to
affect critical habitat?
10. Is the activity
consistent with any
applicable recovery
plans or threat
abatement plans?
11. Is the activity likely
to affect any joint

Likely impact
(negligible, low,
medium or high
negative or
positive; or N/A)

Reasons
(describe the type, nature and extent of the impact, the nature of the
receiving environment and any proposed safeguards which will limit the
impact)

Safeguards/Mitigation
Measures

impacts on the Darling River Endangered Ecological Community are
assessed in section 10.3 which concludes that impacts are unlikely to
be significant.

fauna

The proposal would have a temporary impact on biota that would be
limited to disturbance within the construction compound and discharge
of water during the pumping test. These impacts would be localised
and would be unlikely to cause a threat to the overall biological
diversity or ecological integrity of a community as there are large areas
of the same communities in the surrounding area that would not be
impacted by the proposal. Potential impacts on the Darling River
Endangered Ecological Community are assessed in section 10.3 which
concludes that impacts are unlikely to be significant.
There is the potential for introduce noxious weeks, vermin or feral
species to the area is plant and machinery is not cleaned prior to being
delivered to site.

Refer to Table 4 – flora and
fauna



Low adverse



Low adverse



NA

There is no declared critical habitat in the study area.

NA



Low adverse

As indicated in section 10, potential impacts on threatened biota would
be temporary and proposal is unlikely to be inconsistent with
applicable recovery or threat abatement plans.

NA



NA

The proposal would not affect land that is subject to a joint

NA
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Refer to Table 4 – flora and
fauna

Applicable?*

Likely impact
(negligible, low,
medium or high
negative or
positive; or N/A)

management agreement
entered into under the
TSC Act?

Reasons
(describe the type, nature and extent of the impact, the nature of the
receiving environment and any proposed safeguards which will limit the
impact)

Safeguards/Mitigation
Measures

management agreement under the TSC Act.

* If yes, all columns need to be completed. If no, write ‘N/A’ in the second and third columns

8.4

Community impacts during construction and operation



2. Does the activity
affect sites of
importance to local or
broader community for



Low negative

Applicable?*
1. Is the activity likely to
affect community
services or
infrastructure?

Likely impact
(negligible,
low, medium
or high
negative or
positive; or
N/A)
Low negative

Reasons
(describe the type, nature and extent of the impact, the nature of the
receiving environment and any proposed safeguards which will limit the
impact)

Safeguards/Mitigation Measures

There would be a small increase in local traffic during the proposed works
due to staff movements and deliveries of plant and materials. This would
have negligible impact on operation of the road network.
Some of the proposed works would be near electricity transmission lines
and railway lines. The work method would be developed to ensure that
there are appropriate clearances between the drill rigs and this
infrastructure.
The discharge pipeline for sites REF 5 – REF 12 would need to pass
under the railway line which is operational. It is understood that the
pipeline would cross the railway line at existing culverts to ensure that
there is no impact on operation of the railway line.

Refer to Table 4 – traffic

The proposal would discharge water from the pumping tests to Lake Menindee
which is an important recreational resource to the local and regional community. It
is used for activities including water sports and fishing, as well as passive

Refer to Table 4 – social and
community
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Applicable?*

Likely impact
(negligible,
low, medium
or high
negative or
positive; or
N/A)

their recreational or
other values or access
to these sites?

Reasons
(describe the type, nature and extent of the impact, the nature of the
receiving environment and any proposed safeguards which will limit the
impact)

Safeguards/Mitigation Measures

recreational activities.
The proposal would be adjacent to pipeline augmentation route intersects with
trails and roads which are used to access Lake Menindee, the railway line and
easements for electricity and water infrastructure. Pipeline construction would
have no long term impacts on these activities and on-site measures would be
taken to ensure that access roads and trails are available during the construction
period.
The proposal is unlikely to impact on the continued enjoyment of the area by
visitors in either the short or long term.
The proposal would not impact on the recreational use of Lake Menindee or the
Darling River. The proposed bore locations and discharge points for the lay flat
pipelines would not be located near any established recreational areas, such as
picnic grounds.

3. Is the activity likely to
affect economic factors,
including employment,
industry and property
value?



High positive

The proposed works involve testing production bores and employment
opportunities would be available for drilling contractors and support
personnel during construction. This would be a short term positive impact.
The proposed work itself would not impact on other economic factors.
The proposal is an initial stage in a larger project to provide an
emergency water supply to Broken Hill. As a result, it may have a large
positive economic impact if the Menindee Lakes fail to receive substantial
inflows in 2015.

NA

4.Is the activity likely to
have an impact on the
safety of the
community?
5. Is the activity likely to
cause a bushfire risk?



NA

The nearest residential area is located 700 m west of the nearest bore (REF 5)
and as such it is unlikely that there would be a negative impact on the safety of
the community as a result of the proposal. The small increase in traffic volumes is
unlikely to put the safety of the nearby community at risk.

Refer to Table 4– traffic



Low adverse

There is a small possibility that the proposal could contribute to the ignition of a
bushfire, due to the use of equipment and machinery which generate heat and
sparks. Given that there is limited vegetation in the immediate vicinity of the
proposed work sites, it is likely that any bushfire would be limited to a grass fire.

Refer to Table 4 – hazards and
risks
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Applicable?*
6. Will the activity affect
the visual or scenic
landscape?
This should include
consideration of any
permanent or temporary
signage (eg. signs
advertising an event and
related sponsorship.
7. Is the activity likely to
cause noise, pollution,
visual impacts, loss of
privacy, glare or
overshadowing to
members of the
community, particularly
adjoining landowners?

Likely impact
(negligible,
low, medium
or high
negative or
positive; or
N/A)



Low



NA

Reasons
(describe the type, nature and extent of the impact, the nature of the
receiving environment and any proposed safeguards which will limit the
impact)

This risk would be reduced by implementing mitigation measures.
Potential impacts on visual amenity would be limited to the presence of
construction plant and equipment which would be present at each site. This would
be a temporary impact and would have negligible impact on visual amenity or the
scenic land scape because the sites would be restored following completion of
works.
The nearest residences are located approximately 700 m from the site, and are
separated from views to the nearest bores by vegetation and topography.

The proposal would be undertaken about 700 m from the nearest
sensitive receivers (residences at Sunset Strip) and would not cause
noise, pollution, visual impacts, loss of privacy, glare or overshadowing
that would impact on members of the community.

Safeguards/Mitigation Measures

Refer to Table 4 – social and
community

NA

* If yes, all columns need to be completed. If no, write ‘N/A’ in the second and third columns
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Natural resource impacts during construction and operation

Applicable?*

8.5

Likely impact
(negligible,
low, medium
or high
negative or
positive; or
N/A)
NA

1. Is the activity likely to
result in the degradation
of the reserve or any
other area reserved for
conservation purposes?
2. Is the activity likely to
affect the use of, or the
community’s ability to
use, natural resources?





NA

3. Is the activity likely to
involve the use,
wastage, destruction or
depletion of natural
resources including
water, fuels, timber or
extractive materials?



NA



Low

Safeguards/Mitigation Measures

The proposal would not impact on land that is reserved for conservation
purposes.

NA

Any potential offsite impacts (e.g. sedimentation and runoff) are likely to be
minimal and would be managed by implementing mitigation measures.

This should include
opportunities to utilise
recycled or alternative
products.
4. Does the activity
provide for the

Reasons
(describe the type, nature and extent of the impact, the nature of the
receiving environment and any proposed safeguards which will limit the
impact)

The proposal would be undertaken in remote locations and would not affect the
community’s ability to access and use natural resources. All works would be
temporary and would affect each location for a short period of time.
There may be minor increased local traffic during construction periods; however,
this is unlikely to cause any issues with community access to natural resources
areas.
The proposal would require the use of fuel, in order to use vehicles and machinery
on site. This is not expected to be significant due to the low volume of vehicles
and machines to be used.
Given the small number of vehicles and amount of equipment required for the
works, it is not expected that the proposal would contribute to significant use,
wastage, destruction or depletion of natural resources.
The proposal would not waste, destruct or destroy natural resources such as
timber or extractive materials. Water that is extracted during the pumping tests
would be discharged to Lake Menindee and would drain to the residual pool.

NA

The proposal is required to test whether the aquifers in the Calivil
Formation and Renmark Group are capable of providing Broken Hill with

NA
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Refer to Table 4 – waste

Applicable?*

Likely impact
(negligible,
low, medium
or high
negative or
positive; or
N/A)

sustainable and efficient
use of water and
energy?

Reasons
(describe the type, nature and extent of the impact, the nature of the
receiving environment and any proposed safeguards which will limit the
impact)

Safeguards/Mitigation Measures

a sustainable emergency water supply. The pumping tests would
minimum volume of water that is required to complete this task.

Where relevant to the
proposal, this should
include consideration of
high efficiency fittings,
appliances, insulation,
lighting, rainwater tanks,
hot water and electricity
supply.
* If yes, all columns need to be completed. If no, write ‘N/A’ in the second and third columns

Aboriginal cultural heritage impacts during construction and operation

Applicable?*

8.6

1. Will the activity
disturb the ground
surface or any culturally
modified trees?



Likely impact
(negligible,
low, medium
or high
negative or
positive; or
N/A)
Low adverse

Reasons
(describe the type, nature and extent of the impact, the nature of the
receiving environment and any proposed safeguards which will limit the
impact)

Safeguards/Mitigation Measures

The proposed works would involve small excavations for the 250 mm
diameter bore and excavations 2 m long by 2 m wide and 0.4 m deep for
tanks that would store the drilling fluid. A representative of the Local
Aboriginal Land Council would inspect the proposed locations of the

Refer to Table 4 – Aboriginal
heritage
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Applicable?*
2. Does the activity
affect known Aboriginal
objects or Aboriginal
places?
Include all known
sources of information
on likely presence of
Aboriginal objects or
places, including AHIMS
search results.
3. Is the activity located
within, or will it affect,
areas containing the
following landscape
features?
within 200m of waters*;
within a sand dune
system*;
on a ridge top, ridge line
or headland;
within 200m below or

Likely impact
(negligible,
low, medium
or high
negative or
positive; or
N/A)



High



High

Reasons
(describe the type, nature and extent of the impact, the nature of the
receiving environment and any proposed safeguards which will limit the
impact)

bores and construction compounds and assist to refine the location to
avoid Aboriginal sites. The representative would also monitor the
excavations to identify whether any Aboriginal sites are present. Hand
augers would be used to for the initial stage of the drilling when the
ground surface is being disturbed.
As indicated in section 7.15 and Appendix C, there have been a number
of Aboriginal heritage investigations undertaken in the study area
previously and there are a total of 22 sites recorded in the vicinity of sites
REF 5 – 13. There are no sites recorded on the AHIMS register within
50 m of the proposed bore locations.

As indicated in section 7.15 and Appendix C, sites REF 8 – 12 are not
located within landscape features that indicate the likely presence of
Aboriginal sites as they are not within 200 m of a watercourse and are not
located within a dune system.
Sites 5 – 7 would impact on undisturbed areas on the lunette dune which
is characterised as a landscape feature that indicates the likely presence
of Aboriginal sites. REF 13 is located within 200 m of a watercourse
(Darling River) which is a landscape feature that indicates the likely
presence of Aboriginal sites.
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Safeguards/Mitigation Measures

Refer to Table 4 – Aboriginal
heritage

Refer to Table 4 – Aboriginal
heritage

Applicable?*

Likely impact
(negligible,
low, medium
or high
negative or
positive; or
N/A)

Reasons
(describe the type, nature and extent of the impact, the nature of the
receiving environment and any proposed safeguards which will limit the
impact)

Safeguards/Mitigation Measures

As indicated in section 5.3.4 there is flexibility regarding the final locations
of the bores, construction compound and pipeline alignments. A
representative of the Local Aboriginal Land Council would inspect the
proposed locations of the bores and construction compounds and assist
to refine the location to avoid impacts on Aboriginal sites. The
representative would also monitor the excavations to identify whether any
Aboriginal sites are present. Hand augers would be used for the initial
stage of the drilling when the ground surface is being disturbed.
The AHIMS site cards for Aboriginal sites in the vicinity of REF 9 – 11
would be reviewed as part of the process to assist to refine the location to
avoid impacts on known Aboriginal sites.
Sites REF 5 – REF 7 are located on a lunette dune which is a landscape
feature indicating the likely presence of Aboriginal sites. Alternative site
would be investigated to avoid impacts on the lunette dune, if possible. If
no alternative sites are available, further investigations would be required
in accordance with the Code of Practice for Archaeological Investigation
of Aboriginal Objects in New South Wales (DECCW, 2010) to determine
whether the proposal is likely to impact on Aboriginal sites. This process
would involve test excavations.
A desktop assessment has been undertaken that involved reviewing
previous Aboriginal cultural heritage assessments for the Menindee Lakes

Refer to Table 4 – Aboriginal
heritage

above a cliff face; or
within 20m of or in a
cave, rock shelter or a
cave mouth.
*see REF Proponents
Guide for definitions.
4. If Aboriginal objects
or landscape features
are present, can impacts
be avoided?



Medium
adverse

5. If the above steps
indicate that there



Medium

Refer to Table 4 – Aboriginal
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Applicable?*
remains a risk of harm
or disturbance, has a
desktop assessment
and visual inspection^
been undertaken (refer
to the Due Diligence
Code)?
^ for activities proposed
by DECCW, at a
minimum this should be
undertaken by a
DECCW employee with
Aboriginal Site
Awareness training and
relevant practical
experience, as approved
by an Area Manager
6. Is the activity likely to
affect wild resources or
access to these
resources, which are
used or valued by the
Aboriginal community?
7. Does the activity
affect areas subject to
Native Title claims?



Likely impact
(negligible,
low, medium
or high
negative or
positive; or
N/A)
adverse

Reasons
(describe the type, nature and extent of the impact, the nature of the
receiving environment and any proposed safeguards which will limit the
impact)

Safeguards/Mitigation Measures

area and searches of the AHIMS (refer to section 7.15 and Appendix C).
A brief site inspection was undertaken of the indicative bore locations by
GHD’s Cultural Heritage Team Leader, Sharne Thomas. As stated above,
sections 4.3 and 5.3.4 indicate that there is flexibility regarding the final
locations of the bores, construction compound and pipeline alignments. A
representative of the Local Aboriginal Land Council would inspect the
proposed locations of the bores and construction compounds and assist
to refine the location to avoid impacts on Aboriginal sites. The
representative would also monitor the excavations to identify whether any
Aboriginal sites are present. Hand augers would be used for the initial
stage of the drilling when the ground surface is being disturbed.

heritage

NA

The proposal would not affect wild resources of access to these
resources.

Section 5.1 reflects that site REF 13 is located on land that is reserved
under the Crown Lands Act 1989. This is a contingency site and would
only be drilled if unfavourable results are returned from all other drilling
locations. Prior to work commencing at site REF 13, a search would be
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Refer to Table 4 – additional
investigations for site REF 13

Applicable?*

Likely impact
(negligible,
low, medium
or high
negative or
positive; or
N/A)

Reasons
(describe the type, nature and extent of the impact, the nature of the
receiving environment and any proposed safeguards which will limit the
impact)

Safeguards/Mitigation Measures

undertaken to determine whether a Native Title claim has been lodged
that relates to this parcel of Crown land.
* If yes, all columns need to be completed. If no, write ‘N/A’ in the second and third columns

Notes:


if the above assessment indicates that there is still a reasonable risk or potential that Aboriginal objects, Aboriginal places or sensitive landscape
features could be adversely affected by a proposal, then consistent with the precautionary principle it should either be re-considered or further
detailed investigations undertaken.



if it is concluded that an activity will have unavoidable and justified impacts on Aboriginal objects or Aboriginal places then the proponent
should consider applying for an AHIP under Section 90 of the NPW Act.
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Applicable?*
1. What is the impact on
places, buildings,
landscapes or moveable
heritage items?



2. Is any vegetation of
cultural landscape value
likely to be affected (eg.
gardens and settings,
introduced exotic
species, or evidence of
broader remnant land
uses)?



Likely impact
(negligible/
maintenance,
minor, major,
contentious; or
N/A)
Negligible
negative

NA

Reasons
(describe the type, nature and extent of impact, taking into account the
receiving environment & proposed safeguards which will limit the impact)

Safeguards/Mitigation
Measures

Searches were conducted of local, state and national heritage registers (24 October
2014). The only item of heritage significance in the vicinity of the proposal is the
Menindee Lakes Scheme which is on State Water Corporation’s section 170 register
under the Heritage Act 1977.
The proposal would not impact on any buildings or structures that form part of the
Menindee Lakes Scheme. Physical disturbance would be limited to the construction
compound and pipeline alignment and these would be located to minimise potential
environmental impacts (refer to section 5.3.4). Water from the pumping tests would be
discharged to Lake Menindee and this would not impact on the heritage significance of
the Menindee Lakes Scheme. The saline groundwater would be diluted by water in the
residual pool and there would be negligible impact on water quality or quantity.
The proposed works would not impact on any vegetation of cultural landscape value
likely to be affected (eg. gardens and settings, introduced exotic species, or evidence of
broader remnant land uses.

Refer to Table 4 – nonAboriginal heritage

NA

*If yes, all columns need to be completed. If no, write ‘N/A’ in the second and third columns

Matters of national environmental significance under the EPBC Act

Applicable?*

8.7

Impact level
(negligible,
low, medium
or high;
negative or
positive; or
N/A)

Reasons
(describe the type, nature and extent of impact, taking into account the
receiving environment & proposed safeguards which will limit the impact)

1. Is the proposal likely
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Safeguards/Mitigation
Measures

Reasons
(describe the type, nature and extent of impact, taking into account the
receiving environment & proposed safeguards which will limit the impact)

Safeguards/Mitigation
Measures



Low adverse

Section 8.3 indicates that the proposal has the potential to impact on the
Menindee Nightshade which is a threatened species listed under the EPBC
Act. Potential impacts on this species are assessed in section 10 and are
unlikely to be significant because impacts would be localised and limited to a
small area of habitat for the species that is available within the surrounding
area.

Refer to Table 4 – nonAboriginal heritage

Migratory species
protected under
international
agreements



NA

The proposal us unlikely to impact on migratory species protected under
international agreements

NA

Ramsar wetlands



NA

The protected matters search tool indicates that there are no Ramsar wetlands
in the study area.

NA

Commonwealth marine
environment



NA

The proposed works would not impact on the Commonwealth marine
environment.

NA

World heritage
properties or national
heritage places



NA

There are no world heritage properties or national heritage places in the
vicinity of the proposal.

NA

Applicable?*

Impact level
(negligible,
low, medium
or high;
negative or
positive; or
N/A)

to impact on matters of
national environmental
significance under the
EPBC Act, as follows:
Listed threatened
species or ecological
communities

Note:


referral to the Commonwealth may be required if the activity is likely to have a significant affect of matters of national environmental significance. Refer to
the Significant Impact Guidelines at: http://www.environment.gov.au/epbc/publications/nes-guidelines.html
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9.

Proposals requiring additional
information
The proposal is not one of the following types that is identified in the DECCW REF guideline as
requiring additional information:


Lease or licence proposal under s. 151 NPW Act.



Telecommunications facilities (s. 153D, NPW Act).



Activities within the Sydney Drinking Water Catchment.
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10.

Threatened species assessment of
significance (7 part test)
10.1

Menindee Nightshade (Solanum karense)

Menindee Nightshade is a small grey-green downy forb growing to 0.3 m, densely covered with
pale star-shaped hairs and pale spines. It’s leaves are rounded, 1.5-3 cm long, 1-2 cm wide,
shallowly lobed along the edges, densely hairy, with purple flowers, shallowly bell-shaped, 2035 mm in diameter, and a berry about 7 mm in diameter.
Menindee Nightshade is the only species of Solanum endemic to NSW and is restricted to the
far south-western plains, extending up the Darling River to the Menindee and Wilcannia
districts. It is mainly restricted to the area between the Darling and Lachlan Rivers. Localities
include Kars Station, Lake Tandou, Lake Cawndilla, Oxley area, between Broken Hill and
Menindee, and the Darling River. It has been recorded from Kinchega National Park and Nearie
Lake Nature Reserve. The species grows in occasionally flooded depressions with heavy soil,
including level river floodplains of grey clay with Black Box and Old Man Saltbush, and open
treeless plains with solonized brown soils.
Habitats are generally lake beds or floodplains of heavy grey clays with a highly self-mulching
surface. It is also found on sandy floodplains and ridges and in calcareous soils, red sands, redbrown earths and loamy soils, flowering chiefly in spring.
This species has been observed in the field to have an extensive root system which grows when
cut and left on the soil surface. It is ephemeral in nature, appearing following rainfall events. It
also tolerates disturbance and often appears after activities such as grading, ploughing and
flooding for irrigation.
Menindee Nightshade is a clonal species and is recorded as common to locally abundant in
most populations. It can form small colonies of several hundred plants, to large spreading
colonies found over an area of 8-12000 hectares (11 stands over about 6 km). Isolated colonies
numbering just a few plants have also been recorded at some sites.
Within the study area, potential habitat for Menindee Nightshade includes all areas of the
northern lakebed of Lake Menindee that would be used for the disposal of water during the test
pumping of bores, with previous records of this species at a number of locations close to the
shore of Lake Menindee. The groundwater pumped from test bores has the potential to cause
isolated patched of salinisation, particularly when pumped onto areas of the dry lakebed. When
pumped into the existing lake pool, it would be expected that any saline water would be
sufficiently diluted to avoid impact.
(a) In the case of a threatened species, whether the action proposed is likely to have an
adverse effect on the life cycle of the species such that a viable local population of the
species is likely to be placed at risk of extinction.
Impacts of discharging potentially saline groundwater from bore test pumping onto areas of the
bed of Lake Menindee when it is otherwise dry has the potential to directly impact some
Menindee Nightshade individuals through salinisation of the soil. This impact is unlikely to be
widespread enough to impact all of the local population to the extent that it may put the viability
of the local population at risk of extinction. Impacts are likely to be localised and potentially
impact small areas of this colonial species, which is not noted as specifically susceptible to
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saline conditions, and is considered to be a robust species that is generally tolerant of
disturbance (OEH Threatened Species Profile).
(b) In the case of an endangered population, whether the action proposed is likely to
have an adverse effect on the life cycle of the species that constitutes the endangered
population such that a viable local population of the species is likely to be placed at risk
of extinction.
While Menindee Nightshade is likely to exist in the area proposed for test bore pumping
discharge, this population is not specifically designated as endangered under the TSC Act, and
the population is widespread across Lakes Menindee and Cawndilla. The proposal is not
considered to present a risk of threatening a viable local population,
(c) In the case of an endangered ecological community or critically endangered
ecological community, whether the action proposed:
(i) Is likely to have an adverse effect on the extent of the ecological community such that
its local occurrence is likely to be placed at risk of extinction, or
(ii) Is likely to substantially and adversely modify the composition of the ecological
community such that its local occurrence is likely to be placed at risk of extinction.
Not applicable.
(d) In relation to the habitat of a threatened species, population or ecological
community:
(i) The extent to which habitat is likely to be removed or modified as a result of the
action proposed, and
(ii) Whether an area of habitat is likely to become fragmented or isolated from other
areas of habitat as a result of the proposed action, and
(iii) The importance of the habitat to be removed, modified, fragmented or isolated to the
long-term survival of the species, population or ecological community in the locality.
The proposed discharge of potentially saline groundwater onto the dry bed of lake Menindee
has the potential to modify the soil salinity of the immediate area, but at a localised scale that
would not fragment or isolate existing suitable habitat, or threatened the long term survival of
the species in the context of this locality.
(e) Whether the action proposed is likely to have an adverse effect on critical habitat
(either directly or indirectly).
No known critical habitat has been declared for Menindee Nightshade under Part 3 of the TSC
Act.
(f) Whether the action proposed is consistent with the objectives or actions of a
recovery plan or threat abatement plan.
The proposed discharge of saline groundwater onto the dry bed of Lake Menindee could
potentially result in the increased salinization a small area of potentially suitable habitat.
Although the proposal is not consistent with recovery / threat abatement plans, the proposal
footprint within suitable habitat is minimal in the context of the broad area of potential habitat
located across the surrounding lake bed. The mitigation measures recommended would further
serve to minimise impacts, for example where possible discharging water to areas of existing
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water pools to dilute salinity and in currently inundated areas of habitat where Menindee
Nightshade would not be currently established.
(g) Whether the action proposed constitutes or is part of a key threatening process or is
likely to result in the operation of, or increase the impact of, a key threatening process.
The proposed discharge of groundwater onto the dry bed of Lake Menindee could potentially
result in the increased salinisation of a small area of suitable habitat, although this is not
considered a key threatening process for this species, which is regarded as a robust species
that is tolerant to disturbance. The proposed action is not considered part of a key threatening
process, or likely to result in the increase of impact of a key threatening process.

10.2

Silver Perch (Bidyanus bidyanus)

The Silver Perch was once a widespread and abundant species throughout most of the MurrayDarling river system. This species has now declined to very low numbers with only one secure
and self-sustaining population in the central Murray River downstream of the Yarrawonga weir,
as well as several anabranches and tributaries (DPI Fisheries 2014).
Silver Perch prefer fast-flowing, open waters especially where there are rapids and races,
however they will also inhabit warm, sluggish water with cover provided by large woody debris
and emergent vegetation. Adults migrate upstream in spring and summer to spawn.
Few Silver Perch have ever been recorded in the Menindee Lakes System (SKM 2002).This
species was also not recorded from Lakes Menindee or Lake Cawndilla during surveys in 2004
by Scholz and Gawne (2004).
(a) In the case of a threatened species, whether the action proposed is likely to have an
adverse effect on the life cycle of the species such that a viable local population of the
species is likely to be placed at risk of extinction.
It is highly unlikely that the proposal would have a significant impact on the life cycle of this
species given that it has rarely been recorded from Lake Menindee, particularly in recent history
(e.g. 2004 extensive surveys by Scholtz and Gawne). The habitats provided by Lake Menindee
appear to be largely unsuitable for this species, unlikely to support breeding habitat and at best
support suboptimal habitat for even stocked individuals (breeding only occurs in the central
Murray River region upstream of the Yarrawonga Weir). It is unlikely that the small amounts of
saline groundwater (84 ML) would impact on the lifecycle of this species.
(b) In the case of an endangered population, whether the action proposed is likely to
have an adverse effect on the life cycle of the species that constitutes the endangered
population such that a viable local population of the species is likely to be placed at risk
of extinction.
This is not applicable as there are no declared endangered populations of Silver Perch present
in the Menindee Lakes system.
(c) In the case of an endangered ecological community or critically endangered
ecological community, whether the action proposed:
(i) Is likely to have an adverse effect on the extent of the ecological community such that
its local occurrence is likely to be placed at risk of extinction; or
Not applicable
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(ii) Is likely to substantially and adversely modify the composition of the ecological
community such that its local occurrence is likely to be placed at risk of extinction;
Not applicable.
(d) In relation to the habitat of a threatened species, population or ecological community:
i) the extent to which habitat is likely to be removed or modified as a result of the action
proposed, and
Given the marginal habitat for Silver Perch provided by Lake Menindee and lack of recent
records from the Menindee Lakes system, it is unlikely that Silver Perch habitat would be
removed or modified by the proposal.
(ii)
whether the area of habitat is likely to become fragmented or isolated from
other areas of habitat as a result of the proposed action and,
It is considered that the proposal would not isolate or fragment any habitat important to Silver
Perch, given the marginal habitat provided by Lake Menindee for this species and lack of
records for this species.
(iii)
the importance of the habitat to be removed, modified, fragmented or isolated to
the long-term survival of the species, population or ecological community in the locality
As above, Lake Menindee provides poor habitat for this species, which has been rarely
recorded from the Menindee Lakes system (SKM 2002). The proposal is highly unlikely to
impact on the long-term survival prospects of this species.
(e) Whether the action proposed is likely to have an adverse effect on critical habitat
(either directly or indirectly)
No known critical habitat has been declared for Silver Perch under Part 3 of the TSC Act for the
Menindee Lakes locality.
(f) Whether the action proposed is consistent with the objectives or actions of a
recovery plan or threat abatement plan
The proposed pumping of 84 ML of saline groundwater into Lake Menindee is not consistent
with any specific objectives or actions of any recovery or threat abatement plan. Given that the
habitat present within Lake Menindee is of poor quality for Silver Perch, the proposal is likely to
have negligible impact on the recovery of this species across the Basin.
(g) Whether the action proposed constitutes or is part of a key threatening process or is
likely to result in the operation of, or increase the impact of, a key threatening process
The activity could potentially be considered as contributing to the ‘Alteration of the natural flow
regimes of rivers and streams and their floodplains and wetlands’, although the entire ‘natural
flow regime’ of the Menindee Lakes system has been drastically altered due to its use as a
water storage for consumptive purposes. It is unlikely that the proposed temporary pumping of
84 ML of groundwater into Lake Menindee would further compound or add to a key threatening
process.
Conclusion: Due to the marginal habitat quality provided by Lake Menindee and adjacent
wetland/waterway habitats for Silver Perch and lack of any recent records, it is unlikely that a
significant impact would occur due to the proposal.
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10.3

Darling River Endangered Ecological Community

The aquatic ecological community in the natural drainage system of the lowland catchment of
the Darling River or ‘Darling River Endangered Ecological Community (EEC)’ includes all native
fish and aquatic invertebrates within all natural creeks, rivers, streams and associated lagoons,
billabongs, lakes, flow diversions to anabranches, the anabranches, and the floodplains of the
Darling River within the state of NSW, and including Menindee Lakes and the Barwon River.
(a) In the case of a threatened species, whether the action proposed is likely to have an
adverse effect on the life cycle of the species such that a viable local population of the
species is likely to be placed at risk of extinction.
Not applicable.
(b) In the case of an endangered population, whether the action proposed is likely to
have an adverse effect on the life cycle of the species that constitutes the endangered
population such that a viable local population of the species is likely to be placed at risk
of extinction.
Not applicable.
(c) In the case of an endangered ecological community or critically endangered
ecological community, whether the action proposed:
(i) Is likely to have an adverse effect on the extent of the ecological community such that
its local occurrence is likely to be placed at risk of extinction; or
It is unlikely that the proposal to temporarily pump 84 ML of groundwater into Lake Menindee
would place the Darling EEC at risk of extinction in Lake Menindee and surrounding habitats.
There is currently 5,000 ML of water remaining in a residual pool in the lake with the 84 ML
added to the current extent. It is unlikely that the additional 84 ML of groundwater would
significantly add to the salinity of the existing pool as it would be diluted by the current volume
and some of this water would be absorbed along the way by the lake bed.
(ii) Is likely to substantially and adversely modify the composition of the ecological
community such that its local occurrence is likely to be placed at risk of extinction;
Lake Menindee naturally passes through phases of complete inundation through to complete
desiccation and would have done so pre-regulation. If anything, the proposal would prolong
complete drying of the lake for a little longer during the warmer months when evaporation has
the most impact. It is unlikely that this temporary proposal would place the EEC at risk of
extinction in Lake Menindee and surrounds.
(d) In relation to the habitat of a threatened species, population or ecological community:
i) the extent to which habitat is likely to be removed or modified as a result of the action
proposed, and
As suggested above, the proposal would be temporary and the groundwater would be diluted by
the larger volume of water already present within Lake Menindee, therefore there is a very low
risk that the EEC would be modified or removed beyond how the EEC is already affected by
current management.
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(ii)
whether the area of habitat is likely to become fragmented or isolated from
other areas of habitat as a result of the proposed action and,
It is unlikely that the proposed pumping of groundwater would isolate the habitats that support
the EEC from other surrounding habitats within the Menindee Lakes.
(iii)
the importance of the habitat to be removed, modified, fragmented or isolated to
the long-term survival of the species, population or ecological community in the locality
Lake Menindee is unlikely to be considered especially important to the survival of the Darling
River EEC. The State of Catchments report (NSW Government 2010) for the Lower Murray
Darling region found that the wetlands in the region were generally in poor condition, including
the Menindee Lakes due to catchment, hydrological and habitat disturbance. Given the
generally poor condition of the broader lower Darling it is unlikely that the small scale temporary
pumping proposed here will remove any habitat if particular importance to this EEC.
(e) Whether the action proposed is likely to have an adverse effect on critical habitat
(either directly or indirectly)
Not applicable.
(f) Whether the action proposed is consistent with the objectives or actions of a
recovery plan or threat abatement plan
The action is not necessarily consistent with objectives/actions for the recovery of the Darling
River EEC, however the proposal is not necessarily in contravention of any of the suggested
activities such as; Develop control strategies for pest species, re-snag waterways, manage
fishing activities, provide fish passage, reinstate large woody habitat.
(g) Whether the action proposed constitutes or is part of a key threatening process or is
likely to result in the operation of, or increase the impact of, a key threatening process
The activity could potentially be considered as contributing to the ‘Alteration of the natural flow
regimes of rivers and streams and their floodplains and wetlands’, although the entire ‘natural
flow regime’ of the Menindee Lakes system has been drastically altered due to its use as a
water storage for consumptive purposes. It is unlikely that the proposed brief and temporary
pumping of 84 ML of groundwater into Lake Menindee would further compound or add to a key
threatening process or to the extent that it would interfere with the recovery of the Darling River
EEC.
Conclusion: It is unlikely that the proposed temporary pumping of 84 ML of groundwater into
Lake Menindee would lead to a significant impact on the Darling River EEC.

10.4

Murray Cod (Maccullochella peelii)

The Murray Cod is the largest freshwater fish found in Australia and is found extensively
throughout the Murray Darling Basin the south-east of Australia. This species has the ability to
survive in a diverse range of habitats including clear rocky streams to slow flowing, turbid rivers
and billabongs. It is usually found near complex structural cover such as large rocks, snags,
overhanging vegetation, overhanging banks and other woody structures. This species is
considered a main channel specialist as it is frequently found in the main river channel and
larger tributaries. It is found in floodplain channels when they contain water, although its usage
appears limited. Murray Cod have not been recorded from Lakes Menindee or Cawndilla during
surveys in 2004 (Scholz and Gawne, 2004) and habitat present does not appear to match the
species requirements closely.
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(a) lead to a long-term decrease in the size of an important population of a species
It is unlikely that the proposed temporary pumping of 84 ML of groundwater into Lake Menindee
would lead to a decrease in the size of an important Murray Cod population given the lack of
previous records and apparent marginal habitat quality for cod that the lake provides.
(b) reduce the area of occupancy of an important population
As above, the lake provides marginal habitat for this seldom recorded species (not recorded
across the entire Menindee Lakes during 2004 surveys), therefore the proposal is unlikely to
reduce the area of occupancy for this species.
(c) fragment an existing important population into two or more populations
There are no important Murray Cod populations within Lake Menindee therefore the proposal is
unlikely to fragment any important populations.
(d) adversely affect habitat critical to the survival of a species
Lake Menindee supports marginal habitat for Murray Cod, with few records of this species
throughout the broader Menindee Lakes system therefore critical cod habitat is unlikely to be
effected by the proposal.
(e) disrupt the breeding cycle of an important population
The proposal is unlikely to disrupt the breeding cycle of an important Murray Cod population as
this species is highly unlikely to breed in Lake Menindee.
(f) modify, destroy, remove or isolate or decrease the availability or quality of habitat to
the extent that the species is likely to decline
It is unlikely that the proposal would destroy, remove or isolate or decrease the availability or
quality of habitat for Murray Cod such that it could decline as the species is currently not present
(possibly in very low numbers only) and habitat present is considered marginal to poor for this
species.
(g) result in invasive species that are harmful to a vulnerable species becoming
established in the vulnerable species’ habitat
The proposal is not likely to result in invasive species becoming established/increasing at Lake
Menindee to the detriment of Murray Cod.
(h) introduce disease that may cause the species to decline, or
It is unlikely that the proposal would result in any disease being introduced to the Menindee
Lakes system to the detriment of any Murray Cod.
(i) interfere substantially with the recovery of the species.
The proposed temporary pumping of about 84 ML of groundwater into Lake Menindee is
unlikely to interfere with the recovery of the Murray Cod primarily due to the lack of suitable
habitat and paucity of any recent records of the species in Lake Menindee.
Conclusion
The proposal is unlikely to have a significant impact on Murray Cod as it appears that none of
the significant impact criteria will be triggered. This is due to Menindee Lake not supporting
suitable Murray Cod habitat combined with the lack of recent records for the species.
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11.

Summary of impacts
Table 8 summarises the impacts and considers the cumulative impacts of the activity based on
the classification of the individual impacts as low, medium or high adverse, negligible or
positive.
Table 8

Summary of impacts
Significance of impacts

Category of Impact

Extent of impact

Nature of impact

Environmentally
sensitive features

Physical and chemical

Low adverse

Low adverse

Moderate adverse

Biological

Low adverse

Low adverse

Low adverse

Natural resources

Low adverse

Low adverse

Low adverse

Community

Low adverse

Low adverse

Low adverse

Cultural heritage

Low adverse

Moderate adverse

High adverse
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12. Conclusions
This REF has been prepared in accordance with the requirements of the DECCW Proponent
Guidelines for the Review of Environmental Factors. The proposed test production bores can be
justified on the following grounds:


It is consistent with the principles of ecologically sustainable development.



Potential environmental impacts would be short term and temporary at each location.
Impacts would be minimised by refining the location of the bores, construction
compounds and pipeline alignments to minimise environmental impacts and avoid
potential impacts on Aboriginal sites.



It is a critical task to determine whether aquifers in the Calivil Formation and Renmark
Group have capacity to provide Broken Hill with an emergency water supply.

Following determination of the proposal, the NSW Office of Water would prepare a CEMP
incorporating the mitigation measures detailed in this REF, and any other Conditions of Consent
imposed as part of the determination. The CEMP would be implemented throughout
construction to ensure that environmental risks are minimised.
In conclusion:


It is considered unlikely that the proposal would have a significant effect on the
environment and therefore an Environmental Impact Statement is not required. This
proposal has been assessed to have a low to moderate negative impact upon the
environment, as outlined in Table 8. The moderate negative impact relating to impacts to
cultural heritage would be managed by refining the proposal in consultation with a
representative of the Local Aboriginal Land Council to avoid impacts on Aboriginal sites.
This would involve a site inspection to confirm that the proposed location of the bores,
construction compounds and pipelines would not impact on Aboriginal sites. The
representative would also monitor any excavations required. Further consideration would
be given to sites REF 5-7 (within a lunette dune) and 13 (within 200 m of a watercourse)
to identify alternative sites for the bores that would not be within landscapes that indicate
the likely presence of Aboriginal sites. If no alternatives are available, further
investigations would be undertaken in accordance with the Code of Practice for
Archaeological Investigation of Aboriginal Objects in New South Wales (DECCW 2010).



It is considered unlikely that the proposal would have a significant effect on threatened
species, populations, ecological communities or their habitats and therefore a Species
Impact Statement is not required. This conclusion has been based upon the findings
from the threatened species assessment of significance (7 part tests), which are provided
as part of section 10.



It is considered unlikely that the activity is in respect of land that is, or is part of, critical
habitat and therefore a Species Impact Statement is not required. This conclusion has
been based upon the findings from the threatened species assessment of significance (7
part tests), which are provided as part of section 10.

If the scope of work described in this REF changes, further assessment would be undertaken to
ensure that NSW Office of Water’s obligations under the NSW Environmental Planning and
Assessment Act 1979 (EP&A Act) are addressed. This may require additional assessment
under Part 5 of the EP&A Act. Changes may include amendments to the method of groundwater
investigation, additional or new boreholes, or changes to access requirements.
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13.

Signature of the proponent
This REF is certified by the proponent.
Table 9

REF certification

Signature

Signature

Name
(printed)

Name
(printed)

Position

Position

Date

Date
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Appendices
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Appendix A – Site photographs
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Site REF 5 – View south towards railway line (3037)

Site REF 5 – View south from railway easement to Lake Menindee (3040)

Site REF 6 - View south towards railway line (3045)

Site REF 7 View north (3053)

Site REF 7 View east (3054)

Site REF 7 Culvert under railway line (3060)

Site REF 8 View north (3066)

Site REF 8 View south (3068)

Site REF 9 View east (3075)

Site REF 9 View south (3076)

Site REF 10 – View east towards water supply pipeline (3082)

Site REF 11 – View east (3086)

Site REF 12 – View north towards pipeline (3093)

Site REF 13 – View south (3013)

Appendix B – Threatened biota – likelihood of

occurrence
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Scientific Name

Common Name

Source

EPBC
Status

NSW
Status

Likelihood of occurrence within
REF impact area

Likelihood of Impact (where
occurrence is possible or
known to be present)

Acacia binervia

Coast Myall

Atlas NSW

NA

P13

NA

Acacia carneorum

Purple Wood Wattle

PMST &
Atlas NSW

V

V,P

Acanthocladium dockeri

Spiny Everlasting

Atlas NSW

NA

E4,P

Atriplex infrequens

NA

PMST&Atlas
NSW

V

V

Unlikely: Grows in dry sclerophyll
forest or heath on rocky slopes,
often near streams (Harden 2007).
Possible: Grows in grassland and
woodland in red, sandy soil; also
found in Mulga communities on
sand dunes, level sandy sites and
alluvial accumulations along
watercourses.
Unlikely: In NSW knowledge of the
habitat of the species is limited to
notes included with the herbarium
specimens (“low sand hills near
Darling River”). Possible habitat
includes black box riverine
communities (NSW Atlas).
Unlikely: Associated with broad
drainage tracts, clay flats and
possibly occasionally inundated
habitats (Atlas NSW). Very little
ecological information is available
for this species; critical habitat
components can only be speculated
as relatively undisturbed and ungrazed drainage lines and flats.

Flora
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Unlikely. Proposed bore sites in
open areas devoid of larger
shrubs.

NA

NA

Scientific Name

Common Name

Source

EPBC
Status

NSW
Status

Likelihood of occurrence within
REF impact area

Likelihood of Impact (where
occurrence is possible or
known to be present)

Austrostipa metatoris

NA

PMST

V

V

NA

Brachyscome papillosa

Mossgiel Daisy

PMST

V

V

Calotis moorei

Moore's Burr-daisy

PMST&Atlas
NSW

E

E,P

Haloragis exaltata

Square raspwort

Atlas NSW

V

V

Leptorhynchos waitzia

Button Immortelle

Atlas NSW

NA

E,P

Unlikely: Grows in sandy areas of
the Murray Valley; habitats include
sandhills, sandridges, undulating
plains and flat open mallee country,
with red to red-brown clay-loam to
sandy-loam soils (Atlas NSW).
Associated species include
Eucalyptus populnea, E. intertexta,
Callitris glaucophylla, Casuarina
cristata, Santalum acuminatum and
Dodonaea viscosa.
Unlikely: Recorded primarily in clay
soils on Bladder Saltbush (Atriplex
vesicaria) and Leafless Bluebush
(Maireana aphylla) plains, but also
in grassland and in Inland Grey Box
(Eucalyptus microcarpa) - Cypress
Pine (Callitris spp.) woodland.
Possible: The species grows in
sandy soil and appears to be
associated with Acacia woodlands
and chenopod shrublands (Atlas
NSW).
Unlikely: Grows in damp places
near watercourses (Harden 2007).
Possible: Grows on sandy or loamy
soils, often in intermittently flooded
areas and salt flats. Found in
Kinchega NP on an open Bluebush
plain with scattered chenopods. In
Victoria, it is found on open grassy
plains, grassy woodlands and sandy
flats in mallee areas, with isolated
occurrences on cracking clays
(NSW Atlas).

NA

Unlikely. Proposed bore sites in
previously disturbed open sites.

NA
Unlikely. Proposed bore sites in
previously disturbed open sites.
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Scientific Name

Source

EPBC
Status

NSW
Status

Likelihood of occurrence within
REF impact area

Likelihood of Impact (where
occurrence is possible or
known to be present)

Maireana lanosa

Atlas NSW

NA

E4,P

NA

Phyllanthus
maderaspatensis

Atlas NSW

NA

E,P

Pomaderris paniculosa
subsp. paniculosa

Atlas NSW

NA

E4,P

Unlikely: Maireana lanosa is
presumed to be extinct in NSW.
Maireana lanosa are found in red
sand or loam on saline flats or
floodplains.
Unlikely: Grows in floodplain areas
on heavy soils and may rely on
intermittent rainfall and flooding
events for its survival. The species
is described as being a summergrowing annual and is thus
dependent on seasonal conditions.
Often associated with open
grasslands and eucalypt woodlands
in or near creek beds, and grassy
flats and levees near watercourses
(NSW Atlas).
Unlikely: Pomaderris oraria is
presumed to be extinct in NSW.
Habitat includes wind-pruned
coastal scrubs, and low forest
dominated by drooping sheoak.
Possible: Grows in most
communities on sand or clay soils
(Harden 2002).

Rhodanthe floribunda

Common Name

Common White Sunray

86 | GHD | Report for NSW Office of Water - Broken Hill Water Supply Investigations, 21/23882

NA

NA

Unlikely. Proposed bore sites in
previously disturbed open sites.

Scientific Name

Common Name

Source

EPBC
Status

NSW
Status

Likelihood of occurrence within
REF impact area

Likelihood of Impact (where
occurrence is possible or
known to be present)

Solanum karsense

Menindee Nightshade

PMST&Atlas
NSW

V

V,P

Possible. Recorded from a
number of sites across lake bed of
Lakes Cawndilla and Menindee.
Recorded at a number of locations
during GHD survey 2014

Swainsona formosa

Sturt's Desert Pea

Atlas NSW

NA

P

Swainsona pyrophila

Yellow Swainson-pea

PMST

V

V,P

Possible: Grows in occasionally
flooded depressions with heavy soil,
including level river floodplains of
grey clay with Black Box and Old
Man Saltbush, and open treeless
plains with solonized brown soils
(Atlas NSW). Habitats are generally
lake beds or floodplains of heavy
grey clays with a highly selfmulching surface. Also found on
sandy floodplains and ridges and in
calcareous soils, red sands, redbrown earths and loamy soils.
Recorded across much of Lake
Menindee bed.
Possible: Grows in red, sandy or
loamy soils in open sites or Mulga
woodland (Harden 2007).
Unlikely: Grows in mallee scrub on
sandy or loamy soil, usually found
only after fire (Atlas NSW). Sites
include cleared and burnt mallee
scrub on red loam to sand,
previously burnt Eucalyptus dumosa
mallee, disturbed woodland in
sheltered aspects, a bulldozed
firebreak adjacent to wheat
paddocks, roadsides, claypans and
at the edge of fire ash.

Painted Burrowing Frog

NSW NPSW

Unlikely. Inhabits mallee swales
and responds to localised flooding
events.

NA

Unlikely. Proposed bore sites in
previously disturbed open sites.
NA

Fauna
Frogs
Neobatrachus pictus

E
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Scientific Name

Common Name

Source

EPBC
Status

NSW
Status

Likelihood of occurrence within
REF impact area

Likelihood of Impact (where
occurrence is possible or
known to be present)

Botaurus poiciloptilus

Australasian Bittern

NSW Atlas,
Birdlife Atlas,
NSW NPWS

E

E

NA

Ardeotis australis

Australian Bustard

NSW Atlas,
Birdlife Atlas,
NSW NPWS

Unlikely. Favours permanent
freshwater wetlands with tall, dense
vegetation, nests in secluded areas
of densely-vegetated wetlands on a
platform of reeds.
Possible. Rare visitor to area.

Rostratula australis

Australian Painted Snipe

PREDICTED
only from
PMST

Ninox connivens)

Barking Owl

NSW Atlas,
Birdlife Atlas,
NSW NPWS

V

Falco subniger

Black Falcon

NSW Atlas,
Birdlife Atlas,
NSW NPWS

V

Hamirostra melanosternon

Black-breasted Buzzard

NSW Atlas,
Birdlife Atlas,
NSW NPWS

V

Oxyura australis

Blue-billed Duck

NSW Atlas,
Birdlife Atlas,
NSW NPWS

V

Birds

E

E
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E

Unlikely. Prefers fringes of swamps
and nearby marshy areas with a
cover of grasses, lignum, low scrub
or open timber, nests on ground
amongst tall vegetation, such as
grasses, tussocks or reeds.
Possible. Requires large old trees
on watercourses for breeding.

Unlikely. Requires large old trees
on watercourses for breeding,
forages widely across the landscape
of open woodland and shrublands.
Unlikely. Requires large old trees
on watercourses for breeding,
forages widely across the landscape
of open woodland and shrublands.
Unlikely. Prefers deep water in
large permanent wetlands and
swamps with dense aquatic
vegetation. Species completely
aquatic, usually nest in Cumbungi
over deep water.

Unlikely. Limited suitable habitat
at study sites and habitat not likely
to be significantly affected by the
proposed activity.
NA

Unlikely. Limited suitable habitat
at study sites and key habitat such
as large old trees not likely to be
affected by the proposed activity.
NA

NA

NA

Scientific Name

Common Name

Source

Grus rubicunda

Brolga

Burhinus grallarius

EPBC
Status

NSW
Status

Likelihood of occurrence within
REF impact area

Likelihood of Impact (where
occurrence is possible or
known to be present)

NSW Atlas,
Birdlife Atlas,
NSW NPWS

V

NA

Bush Stone-curlew

NSW Atlas,
NSW NPWS

E

Unlikely. Prefers shallow swamps
to forage, nest on platform of
grasses and sticks, augmented with
mud, on an island or in the water.
Possible. Favours open areas with
sparse groundcover.

Calidris ferruginea

Curlew Sandpiper

NSW Atlas,
Birdlife Atlas,
NSW NPWS

E

Tyto longimembris

Eastern Grass Owl

NSW Atlas

V

Stictonetta naevosa

Freckled Duck

V

(Pachycephala inornata

Gilbert's Whistler

NSW Atlas,
Birdlife Atlas,
NSW NPWS
NSW Atlas,
NSW NPWS

V

Possible. Utilises a wide range of
habitats that contain dense shrub
layers.

Falco hypoleucos

Grey Falcon

NSW Atlas,
Birdlife Atlas,
NSW NPWS

E

Charadrius mongolus

Lesser Sand-plover

NSW Atlas

V

Hieraaetus morphnoides

Little Eagle

NSW Atlas,
Birdlife Atlas,
NSW NPWS

V

Unlikely. Requires large old trees
on watercourses for breeding,
forages widely across the landscape
of open woodland and shrublands.
Unlikely. Non-breeding summer
migrant. Prefers sheltered sandflats
or mudflats.
Possible. Utilises large old trees on
watercourses for breeding.

Anseranas semipalmata

Magpie Goose

NSW Atlas

V

Unlikely. Occurs in swamps, lakes
and lagoons on the coast and
sometimes inland, forages in or at
the edge of shallow water.
Unlikely. Very infrequently recorded
in Western NSW.
Unlikely. Utilises permanent
freshwater swamps and creeks.

Unlikely. Occupies shallow
wetlands (less than 1 m deep) with
dense growth of rushes or sedges.

Unlikely. Limited suitable habitat
at study sites and habitat not likely
to be significantly affected by the
proposed activity.
NA

NA
NA

Unlikely. Limited dense shrubby
habitat at study sites and habitat
not likely to be significantly
affected by the proposed activity.
NA

NA

Unlikely. Limited suitable habitat
at study sites and habitat not likely
to be significantly affected by the
proposed activity.
NA
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Scientific Name

Common Name

Source

Lophochroa leadbeateri

Major Mitchell's Cockatoo

inland subspecies
Calyptorhynchus banksii
samueli

Red-tailed BlackCockatoo

Pyrrholaemus brunneus

EPBC
Status

NSW
Status

Likelihood of occurrence within
REF impact area

Likelihood of Impact (where
occurrence is possible or
known to be present)

NSW Atlas,
Birdlife Atlas,
NSW NPWS,
GHD 2014
NSW Atlas,
Birdlife Atlas,
NSW NPWS

V

Possible. Uses large trees along
watercourses for breeding.

V

Possible. Requires large old trees
on watercourses for breeding.

Redthroat

PREDICTED
only from
Bioregion

V

Possible. Occupies chenopod and
acacia shrublands, preferably areas
of denser vegetation.

eastern subspecies Polytelis
anthopeplus monarchoides

Regent Parrot

E

Unlikely. Requires large old trees
on watercourses for breeding. Site
is beyond accepted range of this
species.

Calidris alba

Sanderling

Recorded
Tandou
Creek by
Brown et al
2003
NSW Atlas,
Birdlife Atlas,
NSW NPWS

Unlikely. Limited suitable habitat
at study sites and habitat not likely
to be significantly affected by the
proposed activity.
Unlikely. Limited suitable habitat
at study sites and habitat not likely
to be significantly affected by the
proposed activity.
Unlikely. Limited suitable habitat
at study sites and habitat not likely
to be significantly affected by the
proposed activity.
NA

V

NA

Neophema splendida

Scarlet-chested Parrot

NSW Atlas

V

Unlikely. Non-breeding occasional
summer migrant. Prefers the edges
of shallow pools on sandspits and
on nearby mudflats.
Unlikely.

Drymodes brunneopygia

Southern Scrub-robin

NSW Atlas

V

Unlikely

NA

Circus assimilis

Spotted Harrier

NSW Atlas,
Birdlife Atlas,
NSW NPWS

V

Possible. Utilises open areas for
foraging and larger trees along
watercourses for breeding.

Lophoictinia isura

Square-tailed Kite

NSW Atlas,
Birdlife Atlas,
NSW NPWS

V

Amytornis modestus

Thick-billed Grasswren

PREDICTED
only from
PMST

Possible. Favours open forests
along timbered watercourses,
utilises large old trees on
watercourses for breeding.
Unlikely. Study area is beyond
accepted range of species.

Unlikely. Limited suitable habitat
at study sites and habitat not likely
to be significantly affected by the
proposed activity.
Unlikely. Limited suitable habitat
at study sites and habitat not likely
to be significantly affected by the
proposed activity.
NA

V

V
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CE

NA

Scientific Name

Common Name

Source

Epthianura albifrons

White-fronted Chat

NSW Atlas,
Birdlife Atlas,
NSW NPWS,
GHD 2014

Macrotis lagotis

Bilby

NSW Atlas

Vespadelus baverstocki

Inland Forest Bat

Antechinomys laniger

EPBC
Status

NSW
Status

Likelihood of occurrence within
REF impact area

Likelihood of Impact (where
occurrence is possible or
known to be present)

V

Possible. This species may
occasionally utilise chenopod
shrubland and open woodland sites
within the study area for feeding and
roosting or when moving across the
broader landscape

Unlikely. Limited suitable habitat
at study sites and habitat not likely
to be significantly affected by the
proposed activity.

E4

Unlikely. Presumed extinct in NSW.

NA

NSW Atlas

V

Unlikely. No hollow bearing trees
(roosting), or foraging habitat to
be disturbed.

Kultarr

NSW Atlas,
NSW NPWS

V

Nyctophilus corbeni

Corben's Long-eared Bat

PREDICTED
only from
Bioregion

Saccolaimus flaviventris

Yellow-bellied Sheathtailbat

NSW Atlas,
NSW NPWS

V

Chalinolobus picatus

Little Pied Bat

NSW Atlas,
NSW NPWS

V

Possible. Hollow-bearing woodland
habitats at Site REF 13 may support
roosting, breeding and foraging
activity for this species but unlikely
to be solely reliant on habitat within
the study area.
Unlikely. Inhabits open country,
especially claypans among Acacia
woodlands.
Possible. Hollow-bearing woodland
habitats at Site REF 13 may support
roosting, breeding and foraging
activity for this species but unlikely
to be solely reliant on habitat within
the study area.
Possible. Hollow-bearing woodland
habitats at Site REF 13 may support
roosting, breeding and foraging
activity for this species but unlikely
to be solely reliant on habitat within
the study area.
Possible. Hollow-bearing woodland
habitats at Site REF 13 may support
roosting, breeding and foraging
activity for this species but unlikely
to be solely reliant on habitat within
the study area.

Mammals
V

V

V

NA

Unlikely. No hollow bearing trees
(roosting), or foraging habitat to
be disturbed.

Unlikely. No hollow bearing trees,
or critical habitat to be disturbed.

Unlikely. No hollow bearing trees,
or critical habitat to be disturbed.

GHD | Report for NSW Office of Water - Broken Hill Water Supply Investigations, 21/23882 | 91

Scientific Name

Common Name

Source

EPBC
Status

Maccullochella peelii

Murray Cod

SKM 2002

V

Bidyanus bidyanus

Silver Perch

SKM 2002

CE

NSW
Status

Likelihood of occurrence within
REF impact area

Likelihood of Impact (where
occurrence is possible or
known to be present)

Unlikely. Prefers deep water with
complex habitat of logs, boulders or
overhangs. Not recorded from
Lakes Menindee or Cawndilla
during surveys in 2004 (Scholz and
Gawne, 2004).
Unlikely. Few Silver Perch have
been recorded in the Menindee
Lakes System (SKM 2002).Not
recorded from Lakes Menindee or
Cawndilla during surveys in 2004
(Scholz and Gawne, 2004)..

NA

Fish

E

NA

Key to table:
EPBC

Commonwealth Environment Protection and Biodiversity Conservation Act 1999

TSC Act

New South Wales Threatened Species Conservation Act 1995

ANW

Atlas of New South Wales Wildlife

Bionet
PMST
CE
E
E4
V
P13

OEH - Threatened Species, Populations and Ecological Communities website Bionet search by Bioregion subregion
Information sourced from the EPBC Protected Matters Search Tool
Critically Endangered
Endangered
Presumed Extinct (Threatened Species Conservation Act 1995)
Vulnerable
Protected (National Parks & Wildlife Act 1974)

Likelihood of occurrence of listed threatened flora and fauna is assessed on a 3-tier scale:
Present - individuals recorded within the study site during previous surveys within the boundaries of the study site.
Possible - suitable habitat occurs within the study site.
Unlikely - suitable habitat unlikely to occur within the study site, or suitable habitat present but species not recorded for over 50 years within 10 km of the site.
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Species deemed as aquatic species (such as fish) are not considered, as impacts are restricted to the terrestrial zone.
Study Area - Boundary of the proposed works and/or investigation (e.g. area surveyed during field assessment, approximately 500 m around Subject Site).
Subject Site - Area to be directly affected by the proposal.
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Appendix C – Aboriginal heritage assessment
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1.

Aboriginal Cultural Heritage Values
within the Menindee Lakes Area
The Menindee Lakes are a series of interconnected lakes located on the Darling River in far
western New South Wales. The Menindee area was (and still is) a focal point for Baakantji
people because of the close proximity of the important riverine landforms belonging to the
Darling River, Menindee Lakes and the Talyawalka-Anabranch system (Martin, 2001). The lake
system and surrounding floodplains contain many sites of significance to Aboriginal cultural
heritage. These sites include burials, artefact scatters, scarred trees and hearths. Aboriginal
people have occupied the Menindee region for at least 47,000 years (Balme and Hope, 1990).
A growing body of archaeological research undertaken within the Menindee Lakes System has
supplied valuable information as to the probability and location of archaeological materials. This
includes a site prediction model, developed by Sarah Martin in 2002.
This section provides a summary of existing conditions with respect to Indigenous and nonIndigenous cultural heritage values within the northern margins of Lake Menindee. It describes
the potential impacts of NSW Office of Water’s (NOW) proposed test production bore drilling on
cultural heritage sites within the study area and any mitigation measures that may be required
to protect cultural heritage values.
The scope of work for the proposal is described in section 5 of the REF. This indicates that
although nine proposed bore locations have been assessed, drilling is unlikely to occur at all
sites. NSW Office of Water anticipates that up to six bores would be drilled.

1.1

The Study Area

The Review of Environmental Factors (REF) has been undertaken on nine potential drilling
locations. Eight of these sites are located on the northern margins of Lake Menindee. A single
site (REF 13) is located to the south of the Menindee Township and upstream of Weir 32. The
REF 1-13 bore locations were the subject of a site inspection on 20 September 2014 by Sharne
Thomas (GHD cultural heritage team leader). The following assessment considers bore
locations REF 5-13 only. Bore locations REF 1-4 will be the subject of a separate report.

1.2

Aboriginal heritage

The following sections outline the triggers and issues which will affect the proposed works in
relation to the Due Diligence Code of Practice for the Protection of Aboriginal Objects in New
South Wales (‘the Code’). In the context of protecting Aboriginal cultural heritage, this due
diligence involves taking reasonable and practicable measures to determine whether the bore
drilling and associated activities are likely to harm an Aboriginal object and, if so, what
measures can be taken to avoid that harm.
The National Parks and Wildlife Act 1974 defines an Aboriginal relic as any deposit, object,
material evidence or human remains of the indigenous habitation of NSW. The term site is used
by archaeologists to define the ‘limits or foci of activity’ for interpretation or management
purposes. A site may consist of one or more Aboriginal relics. The limits of a site might be
based on the extent of relics you can see, that is, site exposure.
An Aboriginal place is defined as any area of cultural significance to the Aboriginal community.
Areas are gazetted as Aboriginal places if the Minister is satisfied there is enough evidence to
demonstrate that the area was or is of special significance to an Aboriginal community.
1.2.1
Current conditions of Lake Menindee cultural heritage values
Prior to 1960, Lake Menindee exhibited a seasonal water regime with the lake rarely
evaporating completely. The lake has an increased duration at higher water levels due to
artificial regulation. Raised water levels have severely impacted the cultural heritage
surrounding the lake.

Accelerated erosion of the lake was first observed in a pilot erosion survey undertaken by
McGufficke and Tatnell in 1989. The survey identified three main forms of erosion: foreshore
erosion, gully erosion and wind erosion (McGufficke and Tatnell, 1989). In a report for the NSW
Department of Water Resources in 1994, Chen noted the severe erosion along the lake
shoreline and the particular erosion of 20 metres of silty sand containing archaeological
deposits, as also seen within Lake Cawndilla (Chen, 1994).
A survey undertaken by Martin et. al. in 1994 found that most areas of cultural sensitivity within
Lake Menindee had been damaged by high water levels. The Menindee Red Dunes Zone was
one area of particular concern with archaeological material under direct threat. The Red Dunes
Zone contains a high density of flaked stone and low density of shell middens, grindstone,
hearths and depot boulders. High water levels have eroded the dune forming a steep bank and
removing an unknown but substantial amount of archaeological material. An important mega
fauna site behind the frontal red dune is also in danger if foreshore erosion continues (Martin
et. al., 1994). The Menindee Lunette Zone was also found to have archaeological material
under direct threat and contained low density of burials, shell, grindstone, hearths, depot
boulders and flaked stone. High water levels have removed an unknown but substantial amount
of archaeological material within this area (Ibid, 1994). The Menindee West Zone was also
found to contain archaeological material under direct threat with a high density of hearths and a
medium density of shell, grindstone, depot boulders and flaked stone. High water levels have
truncated the sand plain forming a steep bank and removing an unknown amount of
archaeological material (Ibid, 1994). Figure 1 provides a map of Lake Menindee showing the
location of the Aboriginal archaeological sites identified during the field survey (Sarah Martin,
1994.
Pardoe and Martin (2002) found that Lake Menindee has undergone erosional processes that
have negatively impacted on Aboriginal cultural heritage. However, the degree of erosion
ranged from minimal to extensive throughout the lake area (Pardoe and Martin, 200). In 2005,
Gippel found that the connecting Menindee Creek has filled with sediment at an annual rate of
40-54 mm per year since regulation of the lake began, reducing the capacity of the creeks to
drain water from the lakes and increasing water levels (Gippel, 2005).
1.2.2
Previously registered sites within the Lake Menindee study area
A list of known sites registered on the Aboriginal Heritage Information Management System
within the study area was received from the NSW Office of Environment and Heritage (OEH) on
nd
the 22 September 2014.
Each proposed bore location would require a compound with an area of approximately 40 m x
20 m for the drilling equipment. As indicated in section 5.3.2 of the REF, excavation would be
limited to the 250 mm bore and no pits would be excavated on site. A 50 m buffer search on
each proposed location was conducted on AHIMS on 29 October 2014.
All AHIMS data is presented as point data only so it is has not been possible to represent place
extent in relation to the area in which it is contained. It is common for sites to be considered a
site complex as they are extensive in size, containing concentrations of objects. Martin et al.
(1994) identified complexes as being over 100 m long and up to 2,000 m long with a variable
width from 20 m to 500 m.
The number of previously registered Aboriginal sites associated with Lake Menindee is
provided in Table 1. These sites are shown in figures 2 and 3.
Table 1 Registered Aboriginal sites within the Lake Menindee Study Area

Site Type
Aboriginal Ceremony and
Dreaming, Artefact Scatter and
Shell Midden

Registered Aboriginal Sites
1

Registered Aboriginal Sites

Site Type
Artefact Scatter*

100

Artefact Scatter and Burial*

7

Artefact Scatter and Hearth*

1

Artefact Scatter and Scarred Tree*

1

Artefact Scatter and Shell Midden*

4

Artefact Scatter, Shell Midden and
Scarred Tree*

1

Burial

3

Burial and Potential Archaeological
Deposit

1

Hearth

30

Shell Midden

1

Scarred Tree

5
Total

155

*One or more of the same site types recorded within an Aboriginal site

The Lake Menindee study area contains 155 previously registered Aboriginal sites and contains
archaeological material of both moderate density and diversity. Many of these Aboriginal sites
may be impacted by the proposed test production bore drilling program. Registered sites within
the study area include artefact scatters (100), burials (3), hearths (30), scarred trees (5), a shell
midden (1), archaeological deposits and combinations of up to four individual features in one
registered site. Each Aboriginal site is protected under Section 90 of the National Parks and
Wildlife Act 1974 and it is an offence to damage, deface or destroy an Aboriginal Place without
consent (i.e. s.90 Aboriginal Heritage Impact permit).
The most common site type found within the area were artefact scatters containing stone tools
and associated flaked materials. A proportionally high quantity of hearths have been found
within the Menindee Lake study area, marked by hearth stones, charcoal or heat treated stone
fragments. No scarred tree or non-human bone and organic material Aboriginal sites have been
identified within the study area. The majority of registered Aboriginal sites within the Lake
Menindee study area were located by archaeologists Doyle, ‘Lake Drive 1.36’ (31-3-0738) to
‘Lake Drive 1.56’ (31-3-0758), and Witter, ‘LD 1-1’ (31-3-0440) to ‘LD 2-18’ (31-3-0557).

1.2.3
Previous studies
A summary of the impacts fluctuating water levels have had on the lakes system and the
recommended mitigation measures from previous studies and surveys within the wider
Menindee Lakes regions is presented in Appendix 2. The summary below pertains to the Lake
Menindee area specifically.
Lake Menindee Lunette: REF 5 – 12
Potential drilling locations REF 5 - 12 are situated on the northern margins of Lake Menindee,
located within the Menindee Lunette. In 1992, Chen found that up to 90% of the archaeological
material within the Menindee Lunette may have been removed through erosion related to high
water levels, therefore, any remaining Aboriginal materials within the Menindee Lunette can be
considered extremely valuable (Chen, 1992). In 2002, Pardoe and Martin discussed an ongoing
lack of recognition that many areas in the Menindee Lakes area have substantial
archaeological deposits that are not obvious due to exposure. This was found at the Menindee
lunette, where the development of the Sunset Strip airstrip unearthed 134 ovens, 9 shell
middens and a possible burial. None of these sites would have been visible except for the
grading of the airstrip (Pardoe and Martin, 2002).

Previous surveys have also demonstrated that the area where the inlet creek enters a lake,
particularly next to or through a lunette, is of the highest archaeological significance (Pardoe
and Martin, 2002). However, these areas are often the most affected by earthworks, leveed and
artificial channels then the surrounding lake system. By 2002, many areas of potential
archaeological deposits around Lake Tandou, Menindee and Pamamaroo inlets had been
virtually destroyed by earth works (Pardoe and Martin, 2002). Figure 3
Witter and Witter (2005) were commissioned by the Department of Infrastructure, Planning and
National Resources (DIPNR) to undertake a report outlining the potential impacts of the
proposed Menindee Lakes Structural Works on Aboriginal cultural heritage within the Menindee
Lakes system. Proposed structural works included a pumping station approximately 20 m west
of the Lake Menindee Inlet regulator for the channel from Copi Hollow to the northern end of
Lake Menindee. The location of the proposed pumping station is within the study area for REF
5 – 12. Witter and Witter found that several scarred tree sites had been recorded within 500 m
of the regulator. Mega fauna bones had also been discovered during the construction of the
Copi Hollow channel.
Witter and Witter considered the lake bed to be a potential archaeological zone, extending out
from the shore for about 200 m (Witter and Witter, 2005). Two new Aboriginal sites, ‘ML35’ and
‘ML36’ were located on the lakeshore beach of Lake Menindee either side of the inlet channel
and around 200 m west of the concrete inlet weir, which is within the study area for the
proposed drilling locations REF 5 – 12 . The authors of this report were unable to confirm their
locations on AHIMS.
In 2009, Witter undertook a Lake Bed Archaeological Survey of Menindee, Cawndilla and
Pamamaroo Lakes for the NSW Office of Water. Considerable archaeology was found at the
Copi Hollow regulator with grindstones, flaked stone tools and ovens being present in blown out
patches in the loose sand and beach (Witter, 2009).



No AHIMS registered sites were identified within a 50 m buffer of each bore location.
Six Aboriginal archaeological sites were identified and recorded during a survey undertaken
by Martin in 1994 for assessing the effect of high water levels on the Aboriginal heritage
within the Menindee and Cawndilla Lakes. Aboriginal sites ‘ML03’ (31-6-0187) to ‘ML11’ (316-0195) comprised of scarred tress and the Aboriginal sites directly overlap with the study
area for the proposed drilling locations REF 5 – 12.
 Two Aboriginal sites, ‘ML35’ and ‘ML36’ were located on the lakeshore beach of Lake
Menindee either side of the inlet channel and around 200 m west of the concrete inlet weir,
directly overlapping with the study area for the proposed drilling locations REF 5 – 1. ML35
consists of a large scatter of around 50 silcrete, chert, sandstone and quartzite artefacts
visible over an area of approximately 70 x 50 m on the north side of the inlet channel. ML36 is
on the southern side of the inlet channel and consists of a broken sandstone muller (Witter
and Witter, 2005) The locations of ML 35 and ML 36 is shown on Figure 4.
An absence of registered sites is indicative of a lack of survey or archaeological investigations
rather than an absence of Aboriginal cultural heritage material.
Lake Menindee South Zone: REF 13
Potential drilling location REF 13 is situated to the south of the Menindee Township and
upstream of Weir 32, located within the Menindee South Zone. The Menindee South Zone is
considered to have little archaeological material under direct threat with a medium density of
grindstones, flaked stone and hearths (Martin, 1994).
In a report to the NSW Western Region National Parks and Wildlife Service (NPWS) the
Menindee South Zone was found to have a low artefact density and a low to moderate attribute
diversity (Martin et. al. 1994). Aboriginal archaeological material was also more likely to be
found on the sand plain rather than on the beach or slope.
Four previously registered Aboriginal sites are situated within a one kilometre radius of the
proposed REF 13 drilling location. The most common site type found within the area are
scarred trees (2), artefact scatters (1) and a combination of both site types (1). Scarred tree site

‘Darling River 5’ (31-3-0213) is situated approximately 1 km to the north east of the proposed
REF 13 location. Aboriginal site ‘Appin’ (31-3-0077) is situated approximately 500 m to the
south and comprises both an artefact scatter and scarred tree. Artefact scatter ‘Darling River’
(31‐3‐0051) is located approximately 700 m south west of the proposed REF 13 location.
Scarred tree ‘Darling River, Appin’ (31-3-0054) is situated approximately 800 m south east of
the proposed REF 13 location.
1.2.4
Landscape features
As previously described by Martin et al. (1994) and Martin (1994), Aboriginal site types within
the Menindee Lake area are often associated with particular landscape features. The
distribution across the profile and densities of the various types of archaeological materials
within the zones surrounding Lake Menindee are presented below:
Under the Due Diligence Code of Practice for the Protection of Aboriginal Objects in NSW
(DECCW 2010), landscape features that indicate the likely presence of Aboriginal sites include
undisturbed land that is:



within 200m of waters7, or



located within a sand dune system8, or



located on a ridge top, ridge line or headland, or



located within 200m below or above a cliff face, or



within 20m of or in a cave, rock shelter, or a cave mouth

Proposed locations REF 5-7 are located within 200 m Lake Menindee high water mark and are
within the Menindee Lunette Zone which contains low density of burials, shell, grindstone,
hearths, depot boulders and flaked stone. According to Martin, and subsequent reports, high
water levels have removed an unknown but substantial amount of archaeological material,
however sites and objects are located in this sensitive landscape.
Proposed locations REF 8-12 are not located within a landscape feature under the Code as
they are located over 200 m from Lake Menindee high water mark on a clay pan. Nevertheless
the results of the AHIMS search indicate that Aboriginal sites have been recorded on this
landscape feature (refer to Figure 1). The author has also not had the opportunity to consult
with the Aboriginal community to ascertain knowledge of unrecorded objects and sites within
the area.
REF 13 is not located within a landscape feature under the Code as they are located over 200
m from the Darling River on a floodplain. Nevertheless results of the AHIMS search indicate
that REF13 is located on a landscape feature with a potential for Aboriginal objects. The author
has also not had the opportunity to consult with the Aboriginal community to ascertain
knowledge of unrecorded objects and sites within the area.

Table 1-3

REF Location Landscape Units and Aboriginal Sites

Site ID

Landscape Unit

REF 5

North margin of Lake Menindee 2900m north of Menindee Inlet, 70m
north of Lake Menindee high water mark.
Primary lunette north-east of railway, 15m outside railway easement
adjacent to ungraded access track.

REF 6

REF 7

REF 8

REF 9

REF 10

AHIMS registered Aboriginal
heritage site
No sites from AHIMS search
50 m buffer.

Reported but not registered
Aboriginal site
Yes.
ML03 - ML11

Community consultation not
undertaken by author.

North margin of Lake Menindee 2400m north of Menindee Inlet,
130m east of Lake Menindee high water mark.
Primary lunette north-east of railway, 15m outside railway easement
adjacent to ungraded access track.

No sites from AHIMS search
50 m buffer.

Yes.
ML03 - ML11

North margin of Lake Menindee 2240m north of Menindee Inlet, 140
m east of Lake Menindee high water mark.
Primary lunette north-east of railway, 15m outside railway easement
adjacent to ungraded access track.
Located within gully sloping towards a drain cut east –west beneath
the railway track.

No sites from AHIMS search
50 m buffer.

North margin of Lake Menindee 1550m north of Menindee Inlet,
310m east of Lake Menindee high water mark.
North of the primary lunette on a clay pan.
Approximately 10m to pipeline (or road) and 190m to main pipeline
and 240m to Menindee road..
North margin of Lake Menindee 1400m north of Menindee Inlet,
350m east of Lake Menindee high water mark.
North of the primary lunette on aclay pan.
Approximately 15m to pipeline and 85m to road.
North margin of Lake Menindee 1100m north of Menindee Inlet,
410m east of Lake Menindee high water mark.
North of the primary lunette on a clay pan.
Approximately 15m to pipeline and 85m to road.

No sites from AHIMS search
50 m buffer.

Not evident from previous reports.

No sites from AHIMS search
50 m buffer.

Not evident from previous reports.

No sites from AHIMS search
50 m buffer.
A registered burial is located
north of the REF 10

Not evident from previous reports.

Community
consultation not
undertaken by
author.
Yes.
ML03 - ML11

Community
consultation not
undertaken by
author.
Community consultation not
undertaken by author.

Community consultation not
undertaken by author..

Community consultation not

Site ID

Landscape Unit

AHIMS registered Aboriginal
heritage site
location.

Reported but not registered
Aboriginal site

REF 11

North margin of Lake Menindee 770m north of Menindee Inlet,390m
east of Lake Menindee high water mark.
North of the primary lunette on a clay pan.
Approximately 15m to pipeline and 75m to road.
North margin of Lake Menindee 1450m south of Menindee Inlet,
450m east of Lake Menindee high water mark.
North of the primary lunette on a clay pan.
Approximately 35m to pipeline and 150m to Menindee Road.

No sites from AHIMS search
50 m buffer.

Not evident from previous reports.

No sites from AHIMS search
50 m buffer.

Not evident from previous reports.

South margin of Lake Menindee, 2700m south of Lake Menindee
high water mark.
On highly reactive floodplain clays.

No, however 4 sites within 1
km:
‘Darling River 5’ (31-30213), ‘Appin’ (31-3-0077),
‘Darling River’ (31‐3‐0051)
and ‘Darling River, Appin’
(31-3-0054)

REF 12

REF 13

undertaken.
Knowledge from consultation not
included.

Knowledge from consultation not
included.
Not evident from previous reports.

Knowledge from consultation not
included.

1.2.5
Consultation
A project meeting for the overarching Menindee Water Savings Project was held on the 20
September 2014. Officers from the NSW Office of Water and Baakantji community were
represented. Sharne Thomas (GHD Cultural Heritage Team Leader) was present as an
observer.
To date consultation has not occurred with respect to the impacts and recommendations
regarding the proposed borehole locations on subsequent Aboriginal cultural heritage values
within the Menindee Lakes area.
Consultation with the Aboriginal community is not a formal requirement of the due diligence
process under section 5 of the Code. Personnel from the NSW Office of Water met with Elders
th
th
of the Menindee Aboriginal Community on the 28 and 29 of October 2014. Also present was
a member of the NSW Office of Environment and Heritage (Heritage Division). At these
meetings NOW presented an outline of the potential drilling program / methodology and the
reason for its necessity. Additionally, the broader Menindee Water Savings Project was
discussed.
The Elders had concerns regarding the disturbance of ground in the vicinity of any of the Lakes;
particularly at Morton Bulka between Lake Cawndilla and Menindee Lake, and at the Lake
Menindee outlet structure – which are not included in the sites under consideration. They also
expressed concern regarding how the drilling would be conducted. It was during this time that
minimal disturbance methods including initial hand augering of bore holes were proposed as a
compliant and respectful way to monitor impacts and to ensure that due diligence was
maintained (Jacobs, Pers Comm. 2014)
Note that in New South Wales the Interim Community Consultation Requirements for
Applicants (2005) specifies a procedure for identifying and consulting with Aboriginal parties
potentially interested in the outcomes of cultural heritage assessments.
1.2.6

Impact assessment

As very few studies have been undertaken relating specifically to the study area for the
potential drilling locations it is difficult to ascertain whether the small number of sites recorded
on the AHIMS register within close proximity to the proposed bore holes is a true indication of
the absence of Aboriginal cultural heritage objects or erosional processes.
Survey coverage for the activity area has increased since 1992. Large numbers of Aboriginal
sites and objects have been recorded within the broader Lake Menindee region further
indicating likelihood that Archaeological sites may be present and it is possible that deposits
may survive in less disturbed pockets in this area.
1.2.7

Legislative Requirements

The following section considers the process outlined in the Due Diligence Code of Practice for
the Protection of Aboriginal Sites in New South Wales (DECCW 2010).
Is the activity high impact?
Under the National Parks and Wildlife Regulations 2009, the Code does not need to be
followed if it is proposed to carry out a specifically defined low impact activity that would not
impact on a known Aboriginal site. The proposed test production bore drilling program is not
defined as a low impact activity under Clause 80B section 87(4) of the National Parks and

Wildlife Regulations 2009. As the proposed activity is not defined as a low impact activity under
Clause 80B section 87(4) of the National Parks and Wildlife Regulations 2009, the Code needs
to be followed as a defence against prosecution.
Is the activity within a cultural sensitive landscape feature?
Aboriginal objects are often associated with particular landscape features as a result of
Aboriginals use of those features in their everyday lives and for traditional cultural activities.
The proposed REF 5 to 7 borehole drilling locations are situated within a landscape feature of
cultural sensitivity, as defined by the Due Diligence Code of Practice for the Protection of
Aboriginal Objects in New South Wales (‘the Code’). The proposed activity at REF 5 to 7
contains landscape features that indicate the likely existence of Aboriginal objects. These
include:
1
 within 200m of waters , and
2
 located within a sand dune system
Additionally, previous studies indicate the presence of sites in the area of which mapping and
locations have yet to be confirmed.
The proposed REF 8 to 12 borehole drilling locations are situated behind the primary lunette on
a clay pan that is not defined in the Code as a landscape feature nevertheless this does not
preclude the presence of Aboriginal cultural heritage material. As indicated in Figure 1, the
AHIMS register indicates that there are Aboriginal sites in the vicinity of sites REF 8 – 12,
including burials, however no sites are recorded within 50 m of the proposed bore locations.
REF 13 is not located within a landscape feature under the Code as they are located over 200
m from the Darling River on a floodplain. Nevertheless results of the AHIMS search indicate
that REF 13 is located on a landscape feature with a potential for Aboriginal objects. There are
four registered sites within 1km of the location (refer to Figure 2).
Is the land within the outlined activity disturbed?
Land is disturbed if it has been the subject of human activity that has changed the land’s
surface, being changes that remain clear and observable. Examples include:
 Construction of rural infrastructure (such as dams and fences),
 Construction of buildings and the erection of other structures, construction or
installation and other similar services,(such as above or below ground electrical
infrastructure, water or sewerage pipelines, stormwater drainage and other similar
infrastructure), or
 Construction of earthworks.
The majority of land contained within the vicinity of the proposed bore locations has not been
subject to disturbance, as defined in the National Parks and Wildlife Regulations 2009.
Construction compounds 40 m by 20 m would be required and this would contain the drilling
activities. As indicated in section 5.3.4 of the REF, where possible the construction compounds
would be located in areas that have been disturbed by previous activities such as construction
of roads, electricity transmission line and water supply infrastructure, however it is unlikely that
all compounds could be located within disturbed areas.
Is an Aboriginal Heritage Impact Permit AHIP required?
1

‘Waters’ mean the whole or any part of: any river, stream, lake, lagoon, swamp, wetlands, natural
watercourses, tidal waters (including the sea). Note: the boundary or tidal waters is defined as the
high water mark.
2
Refers to sand ridges and sand hills formed by the wind, usually found in desert regions, near a lake
or in coastal areas. In areas of western NSW, windblown dunes can occur along the eastern edges of
ephemeral lakes (called lunettes dunes). They can also occur along the banks of rivers.

The proposed REF 5 to 7 borehole drilling locations are situated on undisturbed land within a
landscape feature of cultural sensitivity and may have unconfirmed sites in the vicinity. If bores
are proposed at these locations, further investigations would be required in accordance with the
DECCW 2010 Code of Practice for Archaeological Investigation of Aboriginal Objects in New
South Wales to determine whether Aboriginal sites are present, and whether an AHIP is
required.
The proposed REF 8 to 12 borehole drilling locations are situated behind the primary lunette on
a clay pan which is not defined as a landscape feature under the Code. Nevertheless there are
known sites within the area, the area has not been the subject of cultural heritage survey and
consultation may indicate knowledge of further sites.
As a result of previous investigations that meet the requirements of the Code, there is a
likelihood of Aboriginal objects situated in the vicinity of REF13. If harm to these objects cannot
be avoided, then an AHIP application will be necessary.

Table 1-4

ID
REF 5

REF 6

REF 7

Individual REF Location Recommendations

Landscape feature indicating the likely existence of
Aboriginal objects (Step 2b)
Proposed activity is located:
- within 200m of high water mark
- within a lunette dune.

Proposed activity is located:
- within 200m of high water mark
- within a lunette dune.

Proposed activity is located:
- within 200m of high water mark
- within a lunette dune.

AHIMS registered Aboriginal heritage
site
No sites from
AHIMS search 50 m buffer

No sites from
AHIMS search 50 m buffer.

No sites from
AHIMS search 50 m buffer.

AHIP required
Previous studies and regional
AHIMS registrations indicate that
Aboriginal objects occur within
these landscape features.
Further investigation recommended
in accordance with the DECCW
2010 Code of Practice for
Archaeological Investigation of
Aboriginal Objects in New South
Wales in the form of an AHIP.
Previous studies and regional
AHIMS registrations indicate that
Aboriginal objects occur within
these landscape features.
Further investigation recommended
in accordance with the DECCW
2010 Code of Practice for
Archaeological Investigation of
Aboriginal Objects in New South
Wales in the form of an AHIP.
Previous studies and regional
AHIMS registrations indicate that
Aboriginal objects occur within
these landscape features.
Further investigation recommended
in accordance with the DECCW
2010 Code of Practice for
Archaeological Investigation of
Aboriginal Objects in New South

ID

REF 8

REF 9

REF 10

Landscape feature indicating the likely existence of
Aboriginal objects (Step 2b)
Proposed activity is not within a named landscape feature.

Proposed activity is not within a named landscape feature.

Proposed activity is not within a named landscape feature.

AHIMS registered Aboriginal heritage
site
No sites from
AHIMS search 50 m buffer.

No sites from
AHIMS search 50 m buffer.

No sites from
AHIMS search 50 m buffer.

AHIP required
Wales in the form of an AHIP.
Previous studies and regional
AHIMS registrations indicate that
Aboriginal objects occur within
these landscape features.
Further investigation recommended
in accordance with the DECCW
2010 Code of Practice for
Archaeological Investigation of
Aboriginal Objects in New South
Wales in the form of an AHIP.
Previous studies and regional
AHIMS registrations indicate that
Aboriginal objects occur within
these landscape features.
Further investigation recommended
in accordance with the DECCW
2010 Code of Practice for
Archaeological Investigation of
Aboriginal Objects in New South
Wales and the mitigation measures
presented in this report.
Previous studies and regional
AHIMS registrations indicate that
Aboriginal objects occur within
these landscape features.
Further investigation recommended
in accordance with the DECCW
2010 Code of Practice for
Archaeological Investigation of
Aboriginal Objects in New South

ID

REF 11

REF 12

REF 13

Landscape feature indicating the likely existence of
Aboriginal objects (Step 2b)

Proposed activity is not within a named landscape feature.

Proposed activity is not within a named landscape feature.

Proposed activity is not within a named landscape feature.

AHIMS registered Aboriginal heritage
site

No sites from
AHIMS search 50 m buffer.

No sites from
AHIMS search 50 m buffer.

No, however 4 sites within 1 km:
‘Darling River 5’ (31-3-0213), ‘Appin’
(31-3-0077), ‘Darling River’ (31‐3‐
0051) and ‘Darling River, Appin’ (313-0054)

AHIP required
Wales and the mitigation measures
presented in this report.
Previous studies and regional
AHIMS registrations indicate that
Aboriginal objects occur within
these landscape features.
Further investigation recommended
in accordance with the DECCW
2010 Code of Practice for
Archaeological Investigation of
Aboriginal Objects in New South
Wales and the mitigation measures
presented in this report.
Previous studies and regional
AHIMS registrations indicate that
Aboriginal objects occur within
these landscape features.
Further investigation recommended
in accordance with the DECCW
2010 Code of Practice for
Archaeological Investigation of
Aboriginal Objects in New South
Wales and the mitigation measures
presented in this report.
Previous studies and regional
AHIMS registrations indicate that
Aboriginal objects occur within
these landscape features.
Further investigation recommended
in accordance with the DECCW
2010 Code of Practice for

ID

Landscape feature indicating the likely existence of
Aboriginal objects (Step 2b)

AHIMS registered Aboriginal heritage
site

AHIP required
Archaeological Investigation of
Aboriginal Objects in New South
Wales and the mitigation measures
presented in this report.

1.2.8

Mitigation measures

All Aboriginal relics (registered and non-registered) in NSW are protected by the provisions of
the National Parks and Wildlife Act 1974. Section 90 of this act requires that permission
(Consent to Destroy) be obtained before any relics or sites are destroyed, defaced or disturbed.
DEC maintain that any application for Consent to Destroy must provide written support from the
relevant representative Aboriginal organisation(s).
REF 5 -7
As a result of investigations that meet the requirements of the Code Aboriginal objects are in
the area on a culturally sensitive landscape feature (lunette) as listed under the Code.
Aboriginal cultural heritage sites ML03 to ML11, ML35 and ML36 may also be situated within
the proposed drilling locations. If bores are proposed at these locations, further investigations
would be required in accordance with the DECCW 2010 Code of Practice for Archaeological
Investigation of Aboriginal Objects in New South Wales and an AHIP is required
REF 8-13
As indicated in section 5.2 of the REF, NSW Office of Water intends to drill bores at up to six of
the nine locations, depending on whether favourable results are obtained from pumping tests
from the initial bores. The location of the proposed bore and associated construction compound
and pipeline alignment would be refined based on a site inspection undertaken with
representatives of the Local Aboriginal Land Council to ensure that potential impacts on
Aboriginal sites are avoided. This would also consider information on AHIMS site cards for
registered Aboriginal sites in the vicinity of the proposed bore locations. .The representative of
the Local Aboriginal Land Council would monitor hand augering that would be undertaken in
areas that are proposed to be excavated. If an Aboriginal site is identified, the location of the
bores, construction compound or pipeline alignment would be refined to avoid potential
impacts.
If Aboriginal heritage objects (or suspected Aboriginal heritage objects) are discovered during
construction all work in the vicinity of the items is to cease immediately. The items are to be
protected from further disturbance by fencing. OEH is to be immediately notified of any such
items in accordance with the requirements of the National Parks and Wildlife Act 1974 and
work will is not to recommence in the vicinity of the items until authorised by OEH.
REF 13
REF13 is within an area of potential Aboriginal cultural heritage. It would be preferable if this
location is avoided. The proponent should proceed with caution. Impacts to archaeological
deposits would be avoided by erecting a barrier fence around the proposed drilling locations
during the construction phase and Aboriginal site monitors would be engaged to monitor
excavation and ensure any works do not impact on the surround area.
General Recommendations
The following recommendations should be implemented at potential drilling locations (REF 513) during the development process:
 A survey of the site location extent with representatives from the Local Aboriginal Land
Council be undertaken
 Peg out construction area and identify any Aboriginal heritage values which may be
impacted.
 Protective fencing would be erected around known Aboriginal heritage sites if any are
found to be in the vicinity of the proposed bore and fence off all areas which are not
planned for traffic use.
 On the ground monitoring by a representative of the Local Aboriginal Land Council for the
duration of works that have the potential to disturb the ground surface.







Stabilisation works.
A program of briefing construction crews and contractors as part of the induction process is
required.
If anything of Aboriginal cultural heritage value is exposed, all work in the vicinity should
stop immediately and OEH would be notified in accordance with the NPW Act. NSW Police
would be notified if human remains are encountered. Further disturbance would be avoided
and the find should be stabilised and protected.
A qualified archaeologist needs to confer with the contractors and ensure that unplanned
impacts are identified and impacting works stopped until suitable management is agreed
upon.

1.3

Non-Indigenous heritage

1.3.1

Existing conditions

The Menindee Lakes are a series of interconnected lakes located on the Darling River in far
western New South Wales. The lake system and surrounding floodplains contain many sites of
significance to non-Indigenous cultural heritage. These include old hotel sites, pumping
stations, the Menindee Railway Station, stockyards, the Menindee Hospital site, a Bourke and
Wills 1860 campsite and Captain Charles Stuart 1844 campsite.
Menindee has a long non-Indigenous history relating to European settlement and exploration
and the subsequent agricultural and pastoral development of the area. The direct and indirect
effects of the test production bore drilling program may include structural erosion of sites,
accelerated corrosion of sites or the destruction of non-Indigenous cultural values within the
surrounding area. These potential impacts will need to be considered when determining the
optimum REF locations.
Heritage register searches
NSW State Heritage Register
A search of the NSW State Heritage Register on the 23 October 2014 located one historical site
within a ten kilometre radius of the proposed borehole locations. The Kinchega Woolshed is
located approximately 2 km south of REF 13.
Kinchega Woolshed
Dating from 1875, Kinchega Woolshed is associated with the early pastoral history of the far
west of New South Wales. The Woolshed is a very large linear building constructed of timber
frame with corrugated iron cladding, located within the Kinchega National Park located
approximately 15 km southwest of Menindee.
The building illustrates the huge size of pastoral holdings in the arid areas of Australia and is a
good example of a large scale shearing shed. The shed is of notable design, the sweating pens
being an important feature of the building. Owing to its site and large dimensions, it is a
prominent feature in the arid surrounding landscape and is a visual symbol of the grazing
history of the outback. It helps to show the major developments in shearing technology during
the century since its construction (Australian Heritage Commission, 1997).
Standard Instrument Local Environmental Plan (Heritage)
A search of the NSW Department of Planning and Infrastructure Data Catalogue on the 23
October 2014 identified no historical sites within the activity area or within a ten kilometre radius
of the proposed borehole locations.
Commonwealth Heritage List
A search of the Commonwealth Heritage List on the 23 October 2014 identified no historical
sites within the activity area or within a ten kilometre radius of the proposed borehole locations.

National Heritage List
A search of the National Heritage List on the 23 October 2014 identified no historical sites
within the activity area or within a ten kilometre radius of the proposed borehole locations.
Site inspection
A site inspection for non-Indigenous heritage values at REF 5-13 was undertaken by Sharne
Thomas (GHD Cultural Heritage Team Leader), at the potential drilling locations on the 20
September 2014. No non-Indigenous sites were identified within the potential test production
bore drilling locations for REF 5-13.
1.3.2

Impact assessment

There are no previously registered non-Indigenous cultural heritage sites within the potential
test production bore drilling locations for REF 5-13. No non-Indigenous sites were identified
during the site inspection undertaken on the 20 September 2014. Due to these factors, no
known cultural heritage places are expected to be compromised as a result of the planned bore
holes. Potential impacts to unknown occurrences are considered remote. No further
assessment is required.
1.3.3

Mitigation measures

If any non-Indigenous cultural values are identified at any test production bore drilling program
locations the following mitigation measures would be implemented:
SECTION 146 NOTIFICATION OF A DISCOVERY OF A 'RELIC'.
Where substantial intact archaeological relics of State or local significance not identified in the
archaeological assessment or statements are unexpectedly discovered during excavation, work
must cease in the affected area and the Heritage Division must be notified in writing in
accordance with section 146 of the Heritage Act 1977. Depending on the nature of the
discovery, additional assessment and possibly an excavation permit may be required prior to
the recommencement of excavation in the affected area.
Section 146 of the Heritage Act requires any person who believes they have discovered or
located a relic (in any circumstances) to notify the Heritage Council. The s. 139 Exception & s.
146 Notification of a ‘Relic’ Form (S139-S146Frm2013.pdf, 45kB) should be used for all
notifications to the Heritage Council regarding the discovery of relics.
Legislative Overview
The NSW Heritage Act 1977 provides for the preservation of the State's natural and cultural
heritage and contains measures to protect archaeological resources. This legislation is
enforced by the Heritage Council of NSW. Many archaeological sites are listed on the State
3
Heritage Register in recognition of their significance . The State Heritage Register is
established under Part 3A of the Heritage Act (as amended in 1998) for listing of items of
4
environmental heritage which are of state heritage significance.
The NSW Environmental Protection and Assessment Act 1974 also provides protection for
historical heritage. The Australian Heritage Commission provided a register of the National
Estate for nationally significant places until 2007. Two new heritage lists were created in 2003.
Under the Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) the
National Heritage List includes places of outstanding heritage value to the nation, and the

3

State heritage significance, in relation to a place, building, work, relic, moveable object or precinct,
means significance to the State in relation to the historical, scientific cultural, social, archaeological,
architectural, natural or aesthetic value of the item (section 4A(1), Heritage Act, 1977).
4
Environmental heritage means those places, buildings, works, relics, moveable objects, and
precincts, of state or local heritage significance (section 4, Heritage Act, 1977).

Commonwealth Heritage List includes heritage places owned or controlled by the
Commonwealth.
Under Part 5 (Division 3) of the Environmental Planning and Assessment Act 1979, a
government department that proposes activities which are likely to have significant impacts is
required to provide an Environment Impact Statement (EIS).
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Appendix 1: Figures
Culturally sensitive information regarding the location of known Aboriginal sites has been deleted from
this version of the report.

Figure 2 – Aboriginal sites recorded on the AHIMS database in the vicinity of sites REF 5 – 12
Figure 3 – Aboriginal sites recorded on the AHIMS database in the vicinity of site REF 13
Figure 4: Map of Lake Menindee showing the location of the Aboriginal archaeological sites identified
during the field survey (Witter and Witter, 2005)
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A report to the NSW
Department of Water
Resources. Funded by the
Murray Darling Basin
Commission.
Randelle Blair (Aboriginal
Consultant) assisted with
fieldwork at Lake Cawndilla and
Menindee.

The
Menindee,
Cawndilla and
Victoria Lakes
(p. 1).

Lakes Menindee and Cawndilla: Major erosional factors relate to
artificial high water levels.
(1) High water levels have resulted in severe erosion along
the lake shoreline since 1960 when lake regulation
began. A continuous backshore cliff (1.5m>3m) has
been cut by wave action along the eastern perimeters
of the two lakes. At least 20m of the silty sand
containing major archaeological remains has been
eroded away.
(2) The backshore cliff has further truncated the gullies on
the marginal slopes and lowered the erosional base.
Deepened sections along gully profiles near the lunette
foot may indicate a process of knick‐point retreat (sharp
change in channel slope) and initiated small gullies (2‐
10m long and ~1m deep) which may increase in size.
(3) The thick calcareous sand layer found within deep
gullies at the Western perimeter of Lake Cawndilla has
little resistance to water erosion and allows the
formation of deep gullies.
(4) The degraded vegetation and stripping of a loose sand
mantle appears to be the most relevant factor for the
newly formed gullies rather than knick‐point
progression (pp. iii‐v).

Lakes Menindee and Cawndilla:
(1) Chen recommended a maximum water level of 204 to 205 feet
(preferably 204 feet) for future flood mitigation operations.
(2) A monitoring programme on the lake shore changes was
recommended because other factors may significantly influence
shoreline development.
(3) Further monitoring on the effects of the existing backshore cliff on
the gully development was also recommended (p. v).
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Lake Victoria: Major erosional factors relate to over‐grazing and
artificial high water levels.
(1) The erosional feature caused by high water levels is not
as serious as at Menindee but is more variable. The
most severe shoreline erosion occurs at the south‐
eastern lake shore where a 3m high backshore cliff has
formed.
(2) At Snake Island, where there is the most intensive
Aboriginal occupation, the degraded lake‐facing slope
has exposed numerous Aboriginal burials.
(3) The northern, north‐eastern and eastern shores appear
to have recently constructed sandy beach and accreting
foredune covering the lunette foot. A 2‐3m high cliff
along the whole eastern shore was eroded by the high
artificial water levels.
(4) The backshore cliff has been buried by the west to east
accretion of a sand beach and fore dune along the
eastern lake perimeter. A recently developed
underwater barrier (shoal) has blocked west‐eat
transported sands and prevented the accretion of a
beach on the shoreline. The cliff here remains
uncovered.
(5) Numerous natural gullies (5‐6m) have been accelerated
by vegetation degradation caused by over‐grazing along
the western lake side and mostly occur within the slope
zone at the back of the erosion amphitheatres.
(6) Many gullies have also developed on the lunette slope
along the eastern lake perimeter (pp. iii‐v).

Lake Victoria:
(1) The present maximum water level (27.0m AHD) posed a relatively
minor threat for Aboriginal site conservation ‐ except for Snake
Island where substantial measures were recommended to protect
Aboriginal burials.
(2) A monitoring programme was recommended for the south‐eastern
part of the lake shore. The development of the offshore barrier and
the influence on the shoreline development needs to be further
studied (p. v).
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A report to the Department of
Water Resources (NPWS) and
the Menindee Local Aboriginal
Land Council (MLALC).
Authors examined survey
undertaken by Randelle Blair
(Aboriginal Consultant) in 1992.
Community survey obtained
the opinions of 31 Aboriginal
people in Menindee on
problems occurring around the
lake margins to complement
Chen's study (Blair, 1992).
MLALC was involved in the
subsequent 1993 survey. The
Menindee Lakes Working Party
(MLWP) was also involved in
the survey and demonstrated
concerned about burials
surrounding the lake margins.
Paakantji elders Alice Bugmy
and Lorraine King were
particularly concerned about
the kopi grave markers found
around the edges of the lakes.
(pp. 49‐50).

The Menindee
and Cawndilla
Lakes (p. 1).

The higher water levels in the lakes have had serious
consequences on the archaeological material contained within
the banks and lunettes. The high water levels (up to and over
207 feet) that have occurred at least eight times since 1983 has
initiated a cycle of erosion which has had devastating effects on
the archaeology and cultural heritage values of the lakes
environment (p. 4).
The distribution across the profile and densities of the various
types of archaeological materials within the nine zones are
presented below:
(1) Menindee South Zone has little archaeological material
under direct threat, archaeological materials generally
found on the sand plain rather than on the beach or
slope.
(2) Menindee Red Dunes Zone has archaeological material
under direct threat. Contains low density of shell,
grindstone, hearths and depot boulders. High density of
flaked stone. High water levels have eaten into the dune
forming a steep bank and removing an unknown but
substantial amount of archaeological material.
Important megafauna site behind the frontal red dune
is also in danger if foreshore erosion continues.
(3) Menindee Lunette Zone has archaeological material
under direct threat. Contains low density of burials,
shell, grindstone, hearths, depot boulders and flaked
stone. High water levels have removed an unknown but
substantial amount of archaeological material.

The following management strategies were recommended to help conserve
what remains of archaeological cultural heritage:
(1) Maintain water levels in Menindee and Cawndilla Lakes at or below
204 feet.
(2) Further investigation of active erosional processes and
development of a long term monitoring plan of erosion.
(3) Funding to the MLWP to actively monitor conditions of Aboriginal
sites and carry out conservation/salvage works.
(4) Regular meetings between DWR, NPWS and an elected Aboriginal
Advisory Committee (AAC).
(5) For NPWS, MLALC and the AAC to be informed of and the
opportunity to assess all changes to management operations.
(6) Improved rabbit control around lake margins, lunettes and
adjacent areas.
(7) Regeneration of vegetation around lake margins, including planting
of seedlings and enclosures around surviving vegetation.
(8) Tracks around lake margins needed to be carefully managed to
reduce erosion by high water levels, deflation and gullying.
(9) Enhancement of wind clown sand build up on the beaches, cliffs
and higher up on the lunette by actively planting trees.
(10) Monitoring and site management to focus on the most
archaeologically sensitive zones.
(11) Recognition that several zones have substantial archaeological
deposits which are not obvious due to poor exposure and visibility.
(12) The block bank proposal should be preceded by a full EIS as it is
likely to have adverse effects on the archaeology in the Cawndilla
Creek East and West zones.
(13) Employment of local Aboriginal people in Kinchega National Park
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(4) Menindee West Zone has archaeological material under
direct threat. Although no burials or grave markers
were located within this zone, there is a medium
density of shell, grindstone, depot boulders and flaked
stone. High density of hearths. High waste levels have
truncated the sand plain forming a steep bank and
removing an unknown amount of archaeological
material.
(5) Cawndilla Creek East Zone has archaeological material
including burials directly under threat. Archaeological
material on the beach, slope and bank has already been
removed by the high water levels and remaining
material continues to be under threat.
(6) Cawndilla Creek West Zone has archaeological material
of high density and diversity under direct threat. Any
further truncation of the red dune will severely impact
one of the most diverse and densest archaeological
deposits, including burials, found during the survey.
(7) Cawndilla Spit Zone has archaeological material of high
density and diversity under direct threat. The number
and completeness of burials in this area make it of
particular significance to the Aboriginal community.
(8) Cawndilla Lunette Zone has archaeological material of
high density and diversity under direct threat.
Archaeological material on the beach, bank and lunette
has already been removed by high water levels and the
remaining material is under threat. The cluster of Kopi
grave markers or ceremonial objects located in the bank
is of particular significance to the Aboriginal community.

MITIGATION MEASURES/RECOMMENDATIONS

and adjacent areas.
(14) Sensitive interpretation of the Aboriginal cultural values of
Kinchega National Park to enhance appreciation by the public and
other Government agencies.
(15) Development of a Management Plan for the Menindee Lakes
including Lakes Menindee and Cawndilla.
(16) The need for the DWR or Murray‐Darling Basin to apply for and
obtain a Consent to Destroy under Section 90 of the NPWS to be
addressed before Lakes Menindee and Cawndilla are refilled.
(pp. 57‐58).
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(1) Cawndilla West Zone has archaeological material under
direct threat. Archaeological material on the beach,
bank and sand plain has already been removed by high
water levels and the remaining material is under threat.
(pp. 55‐56)
(17)

(18)

(19)

Martin, S. (1994) Menindee and Cawndilla Lakes: The effects of High Water Levels on the Aboriginal Heritage.
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A community report to the
Menindee Local Aboriginal Land
Council.
The Menindee Local Aboriginal
Land Council (MLALC) was
involved with this project from
conception and recommended
the field assistants who worked
during the two surveys.
Field Assistants: Randelle Blair
and Michelle Johnson.
Archaeologists: Dan Witter,
Cathie Webb and Sarah Martin.
Elders: Alice Bugmy and Lulla
King.
The Menindee Lakes Working
Party (MLWP) was also involved
(p. 3).

The Menindee
and Cawndilla
Lakes (p. 2).

Effects of the High Water Levels within the Menindee and
Cawndilla Lakes:

(1) High water levels have cut back forming a continuous
backshore cliff.

(2) 20m of Unit 2 silty layer, which contains the majority of
(3)
(4)
(5)

(5)

(6)
(7)

the archaeological material, has now been removed.
Unit 2 silty layer continues to be removed from the
beaches thus exposing burials and a range of other
archaeological materials within this deposit.
High water levels have resulted in gullying of the lake
side face of the lunette and western shore.
Approximately fifty percent of Unit 2 along the Lake
Cawndilla Lunette has been removed and possibly
ninety percent of a corresponding unit along the
Menindee Lunette.
The cutting of the backshore cliff has truncated the
gullies on the slopes and lowered the erosional base.
Deepened sections along gully profiles near the lunette
foot may indicate a process of knick‐point retreat and
initiated small gullies.
The Cawndilla Lunette changes from nearly pure sand
towards the north to clayey sand at the south –
resulting in different rates of wind and water erosion.
Other management regeneration problems include
overgrazing, ripping of rabbit warrens, track
management and the removal of vegetation. (pp. 6‐7).

(1) The water level should be kept at or below 204 feet to minimise
further erosion and damage to archaeological deposits.
(2) The MLWP be funded to actively monitor erosion of the lake
margins and condition the archaeological sites.
(3) Rabbits to be controlled without ripping out warrens.
(4) Regeneration of vegetation around the lake margins.
(5) Stabilisation of gully systems in lunettes and the western banks.
(6) Careful management of the tracks around the margins to reduce
deflation and gullying.
(7) Monitoring and site management to focus on the most
archaeologically sensitive zones.
(8) Recognition that several zones have archaeological deposits which
are not easily seen because they are covered over with soil or sand.
(9) The proposed block bank between Menindee and Cawndilla should
be preceded by a full EIS as it is likely to damage the archaeology of
Cawndilla Creek East and West zones.
(p. 8).
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Report for the Menindee Lakes
Ecologically Sustainable
Development Project, New
South Wales Department of
Lake and Water Conservation
and the Menindee Aboriginal
Community.
The Menindee Local Aboriginal
Land Council (MLALC) was
asked to nominate the people
to work on the field survey. The
Aboriginal people who
participated in the foot survey
and data collection were Ms
Patricia Doyle, Mr Christopher
King, Mr David‐Jon Blore and
Muriel Riley (p. 5).

The Menindee
Lakes system:
Lake
Menindee,
Lake Tandure,
Lake
Wetherell,
Lake Malta,
Lake Balaka,
Lake Bijijie,
Lake
Pamamaroo,
Lake Cawndilla
and Lake
Tandou.

(1) Burials exposed in lunettes and other deposits just back
from the shoreline continue to be eroded out and
exposed. On Kinchega National Park such sites are
protected but around the other lakes burials are in need
of protection. May indicate that a maximum lake level
should be 202 feet or lower (p. 94).
(2) The movement of water within the lakes, as seen in
Lake Victoria, may create waves that damage Aboriginal
cultural heritage sites. Areas of lake foreshore with
dense occupation material are being affected by wave
action that is scouring out beach deposit and moving
archaeological material (p. 94).
(3) High water levels have accelerated the rotting of
scarred trees. Many are hollow and deteriorating
rapidly (p. 94).
(4) Prolonged covering by water may also eventually break
up the heat retainers in ovens (p. 94).
(5) The archaeology around inlet creeks to Lake Tandou,
Menindee and Pamamaroo has been virtually destroyed
by earth works (p. 95).
(6) The Cawndilla Creek area, a culturally rich and diverse
creek inlet, is also under potential threat from the
development of a block dam (p. 95).
(7) The edges of lakes and lunettes have undergone erosional
processes which have exposed cultural material, but the
degree of erosion varies from little to massive (p. 96).

Pardoe and Martin set out general and specific recommendations relevant
to the study area:
(1) The predictive model Pardoe and Martin have created becomes
available to Aboriginal groups, land managers and other relevant
parties to make informed decisions at to potential impact of
proposed activities (p. 98).
(2) A reassessment of the failed burial protection program in the area
of Cawndilla, Cawndilla Creek (east and west) and Cawndilla Spit by
NPWS and DLWC (p. 98).
(3) The further erosion within foreshore areas of many of the lakes
may indicate that the maximum lake level should be 202 feet or
even lower (p. 98).
(4) A program for recording sites exposed on the lake beds exposed by
lowered lake levels before refilling the lakes to be instigated as
soon as possible. Snake Island is likely to be a major site and should
be surveyed whilst the water is as low as a priority (p. 98).
(5) The Menindee Aboriginal community should be funded to carry out
a salvage program of endangered cultural heritage, notably scarred
trees on the lake beds (p. 99).
(6) DLWC should consider entering into a partnership with the NPWS
and the Menindee Aboriginal community in order to provide a
display and to provide proper conditions for materials salvaged
from the lake margins and lake beds (p. 99).
(7) The foreshore patrol should be re‐instated and carried out by the
Menindee LALC Working Party, and that it should be extended to
cover all the Menindee Lakes and adjacent Darling River.
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(8) The sand plains have also undergone erosional
processes, less so on the floodplains (p. 96).
(9) Some areas appear to be affected by massive wind
erosion that has removed much of the cultural heritage
material ‐ the most notable areas being the north‐
eastern sides of Balaka and Malta Lakes (p. 96).
Pardoe and Martin also demonstrate concern over the retention
of artefacts in an inappropriate place within Kinchega National
Park.

(10)

(8) Land management programs should be carried out by the
Menindee Aboriginal community; including erosional control,
rabbit and weed control (p. 99).
(9) Training of people from Menindee Aboriginal community in water
monitoring and aspects of water quality (p. 100).
(10) A Consent to Destroy Application be lodged with NPWS before
refilling the lakes (p. 100).
(11) Any disturbance resulting from development must be preceded by
archaeological survey and assessment. This assessment must take
place when the water levels are very low or the lakes empty (p.
101).
(12) The least damaging site for the proposed dam block at Morton
Boolka (Cawndilla Creek) is the site of the original block dam at the
junction of Cawndilla Creek and Lake Menindee (p. 101).
(13)

(14)

DIPNR (2003) Consultancy Brief: Environmental Impact Statement for Menindee and Cawndilla Lakes Structural Works Proposal.
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The Menindee
Lakes system:
The Lake

Lake Menindee Outlet Regulator and Channel:
(1) The increase in discharge of water from the proposed
regulator would continue to cut the cliffed banks of the

MITIGATION MEASURES/RECOMMENDATIONS

DIPNR offered general recommendations for the construction process:
Lake Menindee Outlet Regulator and Channel:
(1) Peg out construction area and identify any identified values which

Works Proposal.
Witter Archaeology consulted
with the local Aboriginal
community and the DEC
(formerly the NPWS) (p. 15.1).

Menindee
creek outlet,
Lake
Menindee
inlet, the
proposed
Morton
Boolka
regulator area,
the Penellco
Channel and
the Lake
Wetherell
fishway.

(2)

(3)

(4)

(5)

plunge pool in Menindee Creek and continue to destroy
existing cultural values (p. 15.7).
The construction of the new inlet channel and access
track would destroy three previously recorded sites
directly on the alignment of the proposed new channel
(p. 15.7)
In the absence of bank protection works the cliffed
banks around the regulator would continue to erode
and slump. Protection works, including gabions and
retaining walls may prevent further damage to the
plunge pool and banks of Menindee Creek (p. 15.8).
The increased flows from Lake Menindee are likely to
erode the new outlet channel and Menindee Creek
channel even more rapidly than at present (p. 15.8).
All recorded sites within the vicinity would be directly or
indirectly affected by the proposed works – either
destroyed or damaged (p. 15.8).

Lake Menindee Inlet Pumping Station and Channel:
(1) Two previously recorded sites within the area will be
destroyed by the proposed works (p. 15.8).

Morton Boolka Regulator:
(1) The proposed regulator is located within the area
previously disturbed by a block dam constructed in the
1960s. However, there are known heritage values
within the area (p. 15.9).
(2) The location of the regulator construction is below the
artefact bearing horizon in the locality. However, the
development may cut into intact areas containing
archaeological deposits. The operation of heavy plant
may also cause superficial ground disturbance that may
affect deposits (p. 15.9).
(3) It is likely that the narrow gap between the North Island

may be impacted.
Protective fencing around known sites.
On the ground monitoring for the duration of construction.
Stabilisation works.
Erosion protection should be considered for the Darling River in the
area of high discharge.
(p. 15.15)
Low level Two‐Way Regulator between Lakes Menindee and Cawndilla at
Morton Boolka:
(1) Protective fencing around known sites.
(2) On the ground monitoring for the duration of construction.
(3) Arrangements to be made with Kinchega National Park at the
entrance of Morton Boolka Track to have an effective locked
barricade.
(p. 15.15)
Menindee Inlet Pump Station:
(1) Although the construction follows the existing channel –
disturbance must be monitored.
(2) Protective fencing to control traffic movements, particularly
around known sites.
(p. 15.16)
(2)
(3)
(4)
(5)

All sites:
(1) If anything of Aboriginal cultural heritage value is exposed, all work
in the vicinity should stop. Further disturbance should be avoided
and the find should be stabilised and protected.
(2) Fence off all areas which are not planned for traffic use.
(3) A program of briefing construction crews and contractors as part of
the induction process is required.
(4) A qualified archaeologist needs to confer with the contractors and
ensure that unplanned impacts are identified and impacting works
stopped until suitable management is agreed.
(p. 15.16)

and the Menindee Lake shore would also result in the
disturbance of deposits (p. 15.9).
(4) The area is one of high archaeological sensitivity and
the related construction activities would need to be
constrained. There are also potential visitation impacts
within the area (p. 15.9).
(5) Four sites and three isolated artefacts have been found
within the western access road and preferred route into
the Morton Boolka channel which may be damaged (p.
15.9).
Penellco Channel Pumping Station and Discharge Works:
(1) No sites were recorded in this area, although some
potential remains for the disturbance f subsurface
archaeological deposits (p. 15.10).
Wetherell Outlet Fishway:
The proposed fishway option at the Wetherell Outlet
has been extensively modified by previous levee and
channel construction, but some potential remains for
the disturbance of archaeological deposits including
burial which often occur in this context (p. 15.11).

Gippel, C. (2005) Draft Report: Erosion, Foreshore and Bank Stability.
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Prepared for URS Australia Pty
Ltd, as part of the EIS for
Proposed Structural Works in
Lakes Menindee and Cawndilla.

The Menindee
Lakes system

IMPACTS

Investigates geomorphic impacts of Options discussed in DoC
(Department of Commerce) 2005. Menindee Lakes Structural
Options, Feasibility Study Supplement 4. Report No.
DC05012.Dams and Civil Unit, Sustainable Water Solutions
Branch, Department of Commerce, Sydney, NSW, February.
(1) Lake Menindee outlet regulator and channel
(2) Lake Menindee residual pool pumping station and

MITIGATION MEASURES/RECOMMENDATIONS

Assessment of Impacts:
(1) Option 1,2,3,4 and 6 will not substantially affect the pattern of high
levels in lakes Cawndilla and Menindee, so the potential for erosion
of the foreshore will be unaltered. Lakes Pamamaroo and
Wetherell will experience longer durations of water levels towards
the upper end of their ranges (due to greater water retention) and
may experience an increase in the potential or shoreline erosion.

(3)
(4)
(5)
(6)

channel
Morton Boolka regulator and fixed crest weir
Penellco channel pumping station and outlet works
Potential offset fishways
Kinchega Channel from Lake Cawndilla to the Darling
River.

Lake and stream geomorphic processes are principally concerned
with the processes of sediment erosion, deposition and
transport (flowing water, currents and waves).
A significant rate of sediment accumulation has greatly reduced
the capacity of the creeks to drain water from the lakes.
Menindee Creek has filled with sediment at an annual rate of 40‐
54mm per year since regulation of the lake began (p. ii).
Under the current and future proposed regulated regimes the
Menindee Lakes are a net sedimentation zone. Unless sediment
is artificially removed from the lakes the scheme will suffer ever‐
declining capacity to store and regulate water (p. 34).

The prognosis for shoreline erosion depends mainly on how
frequently and for how long the lakes will be surcharged.
(2) Option 1 will limit peak flows in Menindee Creek to around
4,000ML/d which will reserve peak flow rates. Option 1 may impact
the landform where the channels are to be constructed (converted
into an artificial channel).
(3) The proposed pumping station and associated inlet channel
options associated with Option 2 could increase the potential for
scour and erosion of the channel.
(4) The proposed structure for Option 3 will hold the potential for
scouring of the inter‐connecting channel.
(pp. 42‐43)
The predictions made here regarding the geomorphic impacts (shoreline
erosion, bank erosion and channel bed instability) are heavily dependent on
knowledge of the hydrological regimes associated with proposed Options –
in many cases this is not known, so possible geomorphic impacts are
presented here are coarse level predictions (p. 43).
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The overall timeline for sedimentation threatening the value of
the lakes are long in management terms (hundreds of years) (p.
34). However, localised areas may become problematic in the
short term:
(1) Menindee Lake inlet to the residual pool.
(2) Many areas have no yet undergone hydraulic and
geomorphic investigations – implying there may be
many more zones under immediate threat from
sedimentation (p. 43).

MITIGATION MEASURES/RECOMMENDATIONS

The proposed Options have been recommended to reduce the
risks of sedimentation and erosion. However, the Options with
the greatest geomorphic impact are those that completely alter
a landform – potentially threatening areas of cultural sensitivity
within the zones (p. iv).
Under the Options, greater management flexibility will be
available and an altered regime of flows discharged to the
Darling River should be expected. Increasing frequency and
duration of in‐channel regulated flows has the potential to have
adverse impacts on channel morphology and riparian vegetation
(p. iii).
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