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Abbreviations
ACID

Aboriginal Cultural Information Database

AHD

Australian Height Datum

AHIMS

Aboriginal Heritage Information Management System

AHIP

Aboriginal Heritage Impact Permit

BMEC

Barkindji–Maraura Elders Council

BMEET

Barkindj–Maraura Elders Environmental Team

HUS

Historically undisturbed sediment

LM-D CMA

Lower Murray-Darling Catchment Management Authority

LVAC

Lake Victoria Advisory Committee

LVCLPoM

Lake Victoria Cultural Landscape Plan of Management

LVOS

Lake Victoria Operating Strategy 2002

LVWG

Lake Victoria Working Group

NOW

NSW Office of Water

MDBA

Murray–Darling Basin Authority

OEH

NSW Office of Environment and Heritage

SA Water

South Australia Water Corporation

SCHMP

Structured Cultural Heritage Monitoring Program

SRP

Scientific Review Panel

UoM

The University of Melbourne
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About this report
Lake Victoria is a naturally occurring shallow freshwater lake near the South Australian and
Victorian borders, approximately 60 kilometres downstream of the Murray–Darling Junction
in south-western New South Wales. Since 1928, Lake Victoria has been operated as
regulated off-river storage by the Murray–Darling Basin Authority (MDBA) and its
predecessors. As part of the River Murray System, Lake Victoria plays an extremely
important role in water supply regulation. Lake Victoria is owned and operated by the South
Australia Water Corporation (SA Water), on behalf of a joint venture comprising the
Australian, New South Wales, Victorian and South Australian Governments. SA Water’s
program of works is funded and directed by the MDBA on behalf of the four asset controlling
governments.
Regulation of the Lake over the last 80 years has contributed to the erosion and exposure of
Aboriginal cultural material on the lakeshore and surrounding cliffs, in particular Aboriginal
burial grounds. Since 1994 substantial works have been built to protect all known burials
from wave and wind erosion. An Environmental Impact Statement was prepared to support a
s.90 Consent Permit, now an Aboriginal Heritage Impact Permit (AHIP) application, under
the National Parks and Wildlife Act 1974 (NSW), to allow continued disturbance of non-burial
Aboriginal objects by regulation of the Lake.
This annual report provides a summary of activities that have been undertaken during
2011-2012, or earlier, to demonstrate compliance with each of the Conditions contained in
the AHIP. Some parts of this report contain excerpts of data and information from other
sources. Full bibliographic details of these other sources are provided at the end of this
report.
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Foreword
This has been a challenging year for the Lake Victoria Advisory Committee (LVAC). LVAC
meetings continued, however, only one meeting was ‘official’ as BMEC members were not
present to form a quorum at the other two meetings. The BMEC had been concerned at work
place issues at the lake and these have taken time to resolve.
In December, the Barkindji-Maraura Elders Council (BMEC) resolved to resume monitoring
and LVAC duties. They have also wisely adopted a constitution and have agreed to become
legally incorporated. In late January, Lyn Barnes resigned from her position as Lake Victoria
Program Manager and Steve McGlashan acted in the role. The position was advertised and
Steve McGlashan has been appointed as the new Lake Victoria Program Manager. The
Lake Victoria Aboriginal Facilitator position was advertised again and interviews were
conducted and a candidate was nominated. Tom Smith’s term as Chairperson of LVAC,
expired in April. Tom maintains his commitment to encourage cultural change and
appreciation among all of the stakeholder groups through building good relationships,
respecting the significant contribution, culture and history of the Barkindji-Maruara people.
This includes the creation of opportunities for Aboriginal people through cultural heritage
management at the lake.
Two of our respected elders, Christine Kelly and Lottie Lawson, passed away in March and
May respectively. We are very mindful of their advice to continue protecting and respecting
cultural heritage.
The structured cultural heritage monitoring program is being finalised. After several years of
false starts, the cultural heritage site cards have been accurately reorganised so that now
the locations of all known burials are recorded. There were too many transects for monitoring
purposes and the focus has to be on burial sites and sensitive materials.
Burial protection works have continued with the collaborative effort of all agencies on the
Nulla lunette where old burials and diprotodons were exposed. This proactive work is a
beacon of what can be achieved quickly with good will and planned action.
The long awaited study into Historically Undisturbed Sediment (HUS) took place in May and
Dr Matt Cupper was assisted by elders and staff. He is now analysing the results and
undertaking sediment dating.
Further extensive rabbit control works were undertaken to reduce numbers as a result of
favourable breeding conditions. Further control works are imminent which will include
shooting and laying of treated baits in selected locations around the shoreline.
The continuing bureaucratic delays in finishing the BMEC campground have been frustrating
for all concerned. The MDBA is working on an education curriculum program with the
assistance of the BMEC. Pre-excursion class activities are planned so that classes can learn
about the lake before visiting.
We look forward to the year to come consolidating our work now that key positions have
been filled but we are concerned about the impact of future budget cuts on the success of
our program just as it is coming to fruition.
Dr Jane Lennon AM
Chair, Lake Victoria Advisory Committee
22 November 2012
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Statement of the cultural heritage condition:
2011–12 reporting period
The protection of cultural heritage on the lakeshore, cliffed areas and the lunette is based on
a strategy which involves ongoing surveillance and implementation of a cultural heritage
protection works program. The priority focus is the protection of burial sites.
Due to the transition of numerous staff involved in the Lake Victoria Program, several
aspects of the cultural heritage protection program were put into recess for most of this
reporting period. A collaborative protection project in April, by the NSW Office of Water
(NOW), Office of Environment and Heritage (OEH) and SA Water to protect vulnerable
burials on the Nulla Lunette, was a resounding success. The Nulla Lunette project involved
local Aboriginal youth in the practical implementation stage and a common sense approach
at management level. This ensured differing stakeholders pooled their resources to achieve
a common goal.
Archaeologist Colin Pardoe, aided by Daniel Haines from SA Water, has developed a
Structured Cultural Heritage Monitoring Program (SCHMP). This is the first step towards a
more uniform and user friendly tool for data collection and management of the numerous
cultural heritage sites in the Lake Victoria area. Future plans to improve positional accuracy
and aerial photography will enhance our monitoring and management practices.
Lake operations provided beneficial conditions for native vegetation which continues to offer
protection for cultural heritage material. Lake operations conformed with the Lake Victoria
Operating Strategy 2002 (LVOS). The LVOS will be reviewed in 2012–2013 as part of a
process to renew the Aboriginal Heritage Impact Permit (AHIP) for Lake Victoria in 2014.
While Lake Victoria operates under conditions established through the AHIP, some could
interpret these conditions to be restrictive. Many of these conditions, however, have in fact
helped to provide guidance on management and monitoring strategies which have resulted
in greater accountability and enhanced our knowledge of cultural heritage management.
As the new Lake Victoria Program Manager I was at first overawed by the diverse and
complex issues which contribute to the make-up of the Lake Victoria Program. I now
appreciate the challenges of balancing and successfully managing a variety of cultural and
environmental issues.
I am buoyed by the fact, that positive changes for future management of the Lake Victoria
Program are now being implemented.

Steve McGlashan
Lake Victoria Program Manager
22 November 2012
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Snapshot of 2011–2012
Burial protection works
•

Two hundred and fifty burial sites are now recorded within the AHIP boundary and all
burial sites have been ground-truthed.

•

No new burial locations were discovered.

•

Burial protection work activities were limited by fluctuating lake levels.

Cultural heritage monitoring and the Aboriginal Cultural Information Database (ACID)
•

The Structured Cultural Heritage Monitoring Program (SCHMP) was developed and
training was provided to staff in the field.

•

The Lake Victoria database (ACID) and the Aboriginal Heritage Information Management
System (AHIMS) were aligned.

•

Monitoring activities were restricted due to high lake levels and limited staff availability.

Lake Victoria Advisory Committee (LVAC) and community relations
•

Three LVAC and five BMEC meetings were held, though only one LVAC meeting had a
quorum.

•

Eleven cultural heritage monitoring field trips were undertaken by the BMEC.

•

Neighbouring landholders continued to provide valuable advice to the LVAC.

Employment of Aboriginal workers at Lake Victoria
•

The MDBA and SA Water continued to support the Aboriginal Trainee program as well as
three Aboriginal Identified Positions.

Lake Victoria Cultural Landscape Plan of Management
•

Protocols continued to be reviewed and updated in consultation with the LVAC.

•

A draft protocol was developed to guide requests for services from BMEC Elders.

Research activities, the Scientific Review Panel and scientific monitoring
•

The University of Melbourne (UoM) analysed the vegetation, shoreline profile and lake
level monitoring data which had been collected since 1998.

•

Groundwater salinity data supports the continuing trend which suggests salinity levels are
stable.

•

An assessment of the groundwater monitoring program suggested the amount of data
collected could be reduced.
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•

Dylan Ostler from Australian Ecosystems provided advice on native plant regeneration.

•

Dr Cupper from the UoM undertook field work for the HUS study.

•

The Lake Victoria Scientific Review Panel (SRP) met once.

Land management
•

Land management activities focussed on rabbit control and the treatment of problematic
weeds—horehound and Bathurst burr.

Lake operations
•

Overall, lake operations provided beneficial conditions which minimised damage to
cultural heritage and supported target vegetation.

Impacts outside of the lake
•
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Compliance response
Lake Victoria Advisory
Committee (LVAC) and
community relations

•

Three LVAC meetings were convened in July and November
2011 (Meetings 62 and 63), and April 2012 (Meeting 64). Only
one meeting was ‘official’ as BMEC members were not present
to form a quorum at the other two meetings.

(Conditions 1–11)

•

The BMEC and LVAC meetings scheduled for March were
cancelled out of respect for the passing of esteemed elder
Christine Kelly.

•

Minutes of the LVAC and Lake Victoria Working Group (LVWG)
meetings were distributed to stakeholders in a timely manner.

•

LVAC was provided with a summary of MDBA actions
undertaken to comply with the AHIP conditions at each meeting.

•

Neighbouring landholders continued to provide valuable advice
to the MDBA as members of LVAC.

•

Landholders continued to support MDBA, SA Water and the
NSW Office of Water (NOW) by providing access to their
properties to allow for land management activities. In
recognition of this partnership, NOW and SA Water continue to
support management of feral animals and weeds on Talgarry
Station and Dunedin Park.

•

Landholders were advised of activities which may have affected
their lands.

•

The Duncan family of Talgarry Station and Dunedin Park
continued to permit SA Water to utilise a quarry pit on their land.
The winnable materials allow for the continued maintenance of
the Lake Victoria levy structures.

•

Lyn Barnes resigned from her position as the Lake Victoria
Program Manager in January. Steve McGlashan was appointed
the Acting Lake Victoria Program Manager.

•

Tom Smith’s last meeting as LVAC Chair was April;
unfortunately Tom was unable to attend.

•

Dr Jane Lennon AM acted as LVAC Chair and committed to do
so for the short-term.

•

The 2010–11 Annual Report was tabled at LVAC 64.

•

The Aboriginal Heritage Impact Permit (AHIP), formally known
as ‘the Consent’, is due to expire in August 2014. Development
of a strategy to manage the renewal of the permit commenced.

•

Five BMEC meetings were held—July, November, December,
February and April.

•

The MDBA provided initial support for the establishment of a
trust called the Barkindji-Maraura Elders Environmental Team
(BMEET). The trust has been incorporated and aims to provide
opportunities for local Aboriginal youth to access training and
employment outside of the Lake Victoria program.

BMEC meetings and
BMEC involvement at
Lake Victoria
(Conditions 1–11)
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continued)

Elders from the Elders
Council undertaking
monitoring of drilling
excavations on Bank 1.
Image courtesy of SA Water
Cultural Heritage Team.

•

The BMEC did not participate in on-ground works at the lake for
approximately six months due to a walk-out as a result of work
place issues at the lake.

•

Senior agency staff from the MDBA, SA Water and NOW
attended the November BMEC meeting to resolve matters.

•

The BMEC decided to adopt a constitution and become legally
incorporated.

•

A draft constitution for the BMEC was presented at the
February meeting and the final version was adopted at the April
meeting.

•

Funding for the Lake Victoria Aboriginal Facilitator position was
confirmed in July and the position was advertised in September.

•

A selection process for the Lake Victoria Aboriginal Facilitator
was undertaken in November. Applications were assessed and
the successful applicant declined the offer.

•

The NOW arranged for BMEET to facilitate BMEC meetings
until the Lake Victoria Aboriginal Facilitator position was filled.

•

The Lake Victoria Aboriginal Facilitator position was
readvertised in April. Interviews were conducted and a
candidate was selected.

•

The BMEC advised on the following:

•
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o

selection processes for the Lake Victoria Aboriginal
Facilitator and trainee positions

o

traditional Aboriginal Lore and how Lore should be used to
guide the process for protection of traditional burials

o

information about traditional methods for the protection of
burials

o

GHD drilling investigations for the Dam Safety
Improvements Program at Bank 1 and the outlet regulator
(January)

o

GHD drilling investigations on the mullock heaps along
Frenchmans Creek for the Dam Safety Improvements
Program (February)

o

trainee interviews (February)

o

GHD drilling investigations at Bank 4 for the Dam Safety
Improvements Program (May)

o

GHD drilling investigations at Bank 4 follow up for the Dam
Safety Improvements Program (May)

o

HUS study investigations (May)

o

SCHMP training (May).

The BMEC requested that the Rufus River Massacre Memorial
Day celebrations be resumed and MDBA committed to this for
August 2013. A subcommittee was convened to coordinate this
event.
Lake Victoria Annual Compliance Report 2011–2012
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Sub-committees

•

The Lake Victoria Working Group (LVWG) met in July,
November, March and July.

(Condition 2)

•

Additional planning meetings were held throughout the year to
progress implementation of the Lake Victoria Works Program
(July, November and June).

•

Four presentations were made to the Working Group:
o proposed new groundwater model—Rob Brownbill

•

o

proposed Dam Safety improvements—Peter Carson

o

Mungo youth program—Rob Biggs

o

Lake Victoria relationships—Tom Smith.

The MDBA, NOW and SA Water met in Canberra to improve
management coordination of the specific area under the AHIP
and adjacent lands. Outcomes of this meeting included:
o NOW agreed to manage all the NSW legislative approval
processes for SA Water
o

Employment of
Aboriginal workers at
the lake

•

The Aboriginal Trainee Program continues to be supported and
includes a commitment to employ two Aboriginal trainees. The
aim of this program is to provide Aboriginal youth with the
necessary skills and qualifications to be able to gain meaningful
work within the wider community.

•

Trainees are provided with an opportunity to gain a Level 3
certification in Conservation and Land Management with TAFE.
Trainees also receive experience and competency certification
in the use and operation of heavy plant and in works related to
the water management industry.

•

Advertising and selection of the Cultural Heritage Supervisor
and Aboriginal Trainee positions were placed on hold at the
request of the BMEC due to work place issues at the lake.

•

Interviews for the Aboriginal Trainee positions were held in
February. Stephen Hudson and Rodney Marie were the
successful applicants. Stephen Hudson withdrew his application
due to his failure to meet pre-application requirements.

(Conditions 1, 8 & 9)

BMEC elders inspecting
condition of burial
protection works.
Image courtesy of SA Water
Cultural Heritage Team.

SA Water agreed to make machinery and equipment
accessible to aid the management of NOW operated
properties.
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Sharing of information
with the broader
community

•

Progress towards the establishment of the ACID for use by the
BMEC at the Keeping Place was completed.

•

The MDBA initiated the development of an educational program
for Year 10 school students.

•

The purpose of the educational program is to share information
about Lake Victoria with the wider community and to attract
local Aboriginal school students to the Aboriginal Trainee
Program. The program will also facilitate student interaction with
the BMEC Elders.

•

Lyn Barnes delivered a presentation to the Melbourne Museum
in October on the utilisation of cultural knowledge in the
management of environmental flows within the Murray-Darling
Basin.

•

Delegates from the MDBA, NOW, SA Water, Victoria and
Goulburn-Murray Water held an inspection of the Rufus River
Salt Interception Scheme.

•

The South Australian Government Natural Resources
Committee inspected Lake Victoria as part of a process to
provide comment on the proposed Basin Plan.

•

The ‘Lake Victoria - a Special Place’ brochure was reviewed
and approved by the LVWG, LVAC and the BMEC. The
brochure has been printed and is available at the information
bay.

•

SA Water and NOW continued to communicate with adjacent
landholders on the following:

(Condition 10)

The South Australian
Government Natural
Resources Committee
inspects works at Lake
Victoria.
Image courtesy of SA Water
Cultural Heritage Team.

Graduates from the MDBA
developing an
understanding of Lake
Victoria’s cultural heritage
program.
Image courtesy of SA Water
Cultural Heritage Team.
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o

feral animal control programs

o

weed control programs

o

the quarry pit on Talgarry Station

o

expected flows along Frenchmans Creek.
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BMEC activities
outside the AHIP which
complement the
LVCLPoM
(Conditions 8-11)

•

Nulla Conservation Reserve fence—the NOW consulted with
the Aboriginal community as part of the process for obtaining an
AHIP. The fence will restrict access to the sensitive Nulla
Lunette and foreshore.

•

BMEC members were involved in cultural heritage monitoring
activities including:
o

Nulla burial protection works (February and March)

o

septic tank installation at depot house (March)

o

Nulla fence line grading (April)

Monitoring of post-hole
digging for the Nulla
conservation fence.

o

SA Water high water shed excavations (April)

o

soil salinity drilling investigations at Kulcurna (May)

Image courtesy of Daryl Walters.

o

Nulla fence line post hole boring (June).

•

The Lake Victoria Keeping Place was delayed as SA Water
sought to renegotiate quotes to ensure the facility was within
budget and met council development application requirements.

•

The Campground for use by the BMEC on Noola Station
foreshore had commenced construction.

•

Draft MOU’s have been developed to clarify management
responsibilities for the Campground and Keeping Place.

Lake Victoria Cultural
Landscape plan of
Management
(LVCLPoM)

•

The LVCPoM continues to guide the management of cultural
heritage within the Cultural Landscape.

•

Reviews of the protocols and procedures were referred to LVAC
as required.

(Conditions 12–17)

•

Development of a strategy to revise the LVCPoM has
commenced.

Reporting

•

Compliance reports were tabled at each of the three LVAC
meetings.

(Conditions 18–19)

•

The draft 2010-2011 Lake Victoria Annual Report was tabled at
the November LVAC meeting and then submitted to the Director
General of OEH.

•

A presentation of the Final Report was delivered to the April
LVAC meeting and a copy of the report was made available on
the MDBA website.

Newly installed Nulla
conservation fence line.
Image courtesy of Daryl Walters.
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Communication and
access

•

The ‘Lake Victoria - a Special Place’ brochure has been printed
and is available at the information bay which continues to be
used by large numbers of visitors.

(Condition 20)

•

The MDBA initiated the development of an educational program
for Year 10 school students aimed at sharing information about
Lake Victoria with the wider community and to attract local
Aboriginal school students to the Aboriginal Trainee Program.

•

Public access control to the Noola foreshore will be
strengthened through the placement of signage about
responsible use of the Campground.

•

An MDBA summary of Lake Operations and the effects on
lakeshore vegetation was presented to LVAC. This report also
outlined considerations for the redesign of the monitoring
program and the review of the LVOS.

•

Dylan Ostler from Australian Ecosystems visited the lake in
August to provide advice about plant propagation and the
positioning of plants to enhance survival.

•

A draft Revegetation Guide was developed by the MDBA with
advice from Dylan Ostler. The Guide will be used by staff at the
lake and incorporated into the plan of management.

•

Recruitment of Spiny Sedge (Cyperus gymnocaulus) has
continued along strand lines and near established or mature
plants.

•

Common Reed (Phragmites australis) continues to increase in
density, especially along the Talgarry Barrier. Recruitment has
occurred as a result of favourable climatic conditions and Lake
Operations.

•

Regular monitoring of vegetation around the lakeshore has
shown that plants are thriving. These plantings are filling gaps
between fringing vegetation and help to protect culturally
sensitive sites at higher elevations.

•

The greenhouse was used to propagate native groundcovers.

Revegetation
strategies
(Condition 21)
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Research activities

•

The UoM undertook an analysis of the vegetation, shoreline
profile and lake level monitoring data. The final report is due in
2012-2013. The report will assist the redesign of the Lake
Victoria monitoring program.

•

Dr Cupper, also from UoM, undertook field work in May and
June. This field work involved the excavation of numerous (1m
x 1m) pits and auger holes to sample sediments. No cultural
heritage material was observed within the HUS. The report is
due in January 2013.

•

The SRP met once, in October, principally to review the
monitoring program for Lake Victoria. Additional items
discussed included:
o increased rabbit numbers since the end of the drought—the
SRP recommended an integrated approach to rabbit
control

(Condition 22)

Scientific sampling of the
historically undisturbed
sediment profile on the
lakeshore.
Image courtesy of SA Water
Cultural Heritage Team.

Scientific Review Panel
(SRP)
(Conditions 23–26)

o

a review of the data and trigger points for the High Energy
Wind Event program

o

flexibility of lake heights as well as drawdown and fill rates

o

Structured Cultural Heritage Monitoring Program (SCHMP)
[see response for Condition 27].
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Strategies to monitor
cultural heritage
protection and
disturbance

•

Thirty seven monitoring transects have been established, some
since 1995. Transects are typically surveyed annually to
monitor impacts of erosion, deposition, saline groundwater and
salinity on the foreshore—with a particular focus on the
protection of known and newly discovered burials.

(Condition 27)

•

Structured monitoring of established transects was not
completed during the period due to a number of factors which
included:
o a major review of the monitoring program was underway
o
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timing of monitoring activity was hampered by high lake
levels.

•

Opportunistic field monitoring of burials was conducted by SA
Water Cultural Heritage Team and BMEC Elders.

•

Major pieces of work which will contribute to a revised
monitoring program include:
o completion and delivery of the SCHMP (Colin Pardoe)
o

analysis of all the previous Lake Victoria monitoring data
(UoM)

o

HUS analysis (Matt Cupper).
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Monitoring burial
protection works
(Condition 28)

A ‘before’ photo of burial
protection work using
sandbags at Talgarry
Wells (see following
image for comparison).
Image courtesy of SA Water
Cultural Heritage Team.

An ‘after’ photo showing
the effectiveness of
sandbags to trap
lakeshore sands to
protect burials at Talgarry
Wells (see previous
image for comparison).
Image courtesy of SA Water
Cultural Heritage Team.

•

Inspection of burials works by the Cultural Heritage Team and
BMEC Elders has continued.

•

Structured Cultural Heritage Monitoring Program – a summary:
Finalisation of the program to systematically monitor condition of
burials and other cultural materials. Key elements of the revised
program include:
o all burials and scar trees will be assessed twice a year
o

ovens, hearths and shell middens will be assessed as part of
the routine burial monitoring

o

transects will be assessed once a year

o

information recorded for each site will include—location,
unique site number and condition.

•

Existing transects will continue to be monitored to ensure data
continuity and to link cultural heritage directly with vegetation and
erosion data. Data collection at transects will now only include insitu objects to reduce ‘noise’ in the data.

•

A large amount of information has already been collected over
the years. This information will be used to:
o guide conservation measures

•

o

maximise salvage efforts when destruction is unavoidable

o

provide interpretation which adds to the story of Lake
Victoria’s history for all stakeholders and the wider public.

Nulla Lunette burial protection works
A program of works on the Nulla Lunette resulted in protection of
13 burial sites. The project required considerable cooperation and
coordination.
Key items of interest included:

Burial protection on the
Nulla Lunette located
outside the AHIP
boundary. Workers install
shade cloth to trap
wind-blown sand.

o

the key responsibility for protection of burials in this area lies
with OEH

o

cooperation between BMEC, MDBA, NOW, SA Water with
financial support from OEH

o

an opportunity to involve and employ 6 young men from the
local Aboriginal community

o

an outstanding success story which will be used as a model
for future protection works

o

additional works are planned for April 2013.

Image courtesy of Steve
McGlashan.
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Aboriginal Cultural
Information
Database (ACID)

•

The BMEC gave permission for a collaborative effort to occur
between SA Water and OEH so that the Lake Victoria and
Aboriginal Heritage Information Management System (AHIMS)
datasets could be aligned. The process included:

(Condition 29)
o

site verification by Daniel Haines (SA Water) and Mick Kelly
(OEH)

o

recognition that the whole of Lake Victoria would be
regarded as one cemetery site with new individual sites for
burials and scar trees being added to this site

o

generic site cards were developed for SA Water

o

photo points linked to each site card site enabling visual
condition monitoring.

•

The ACID database will be stored on a computer in the Keeping
Place.

•

Existing burial sites comprise of:

•

o

existing burials (protected and recorded—250)

o

existing burials (protected but not previously recorded—10)

o

new burials (unprotected—none)

o

duplicated records (15 burials-now corrected).

All burial sites have now been identified and individually tagged.

2011-2012
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•

Fluctuating lake levels restricted monitoring and protection
activities during the period.

•

No new burials were discovered within the AHIP area during the
period.

•

Protection work was performed on 1 burial on the south-western
side of the lake and 13 burials on the Nulla Lunette (outside the
AHIP area).

•

Wave action has destroyed some of the tags which had been
used to mark burial sites. An alternate method of labelling will
need to be developed.
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Environment,
impacts and
mitigation actions

•

Thirty seven monitoring transects have been established, some
since 1995. Transects are typically surveyed annually to monitor
impacts of erosion, deposition, saline groundwater and salinity
on the foreshore—with a particular focus on the protection of
known and newly discovered burials.

•

Landholders at LVAC made an observation that lakeshore sand
(driven by wave action) was being moved from lower to higher
elevations on the eastern foreshore. This may be as a result of
greater amounts of sand being trapped by newly established
vegetation.

•

Wave energy dissipation trials were conducted using hay bales,
reef balls (concrete) and cinder blocks. Wave energy generally
exceeded the capacity of the hay bale and reef ball interventions.
Cinder blocks show a degree of success. The SRP will review
the results and make recommendations.

•

Erosion monitoring utilises current best practice.

(Conditions 30 & 31)

Cinder block evaluation
trial. Cinder blocks were
used to reduce wave
energy and slow erosion
of soils at burial
protection sites.
Image courtesy of SA Water
Cultural Heritage Team.

Close-up photo of cinder
block trial showing
arrangement of blocks
used to reduce wave
energy.
Image courtesy of SA Water
Cultural Heritage Team.

Hay bale evaluation trial.
Hay bales were used to
reduce wave energy and
slow the erosion of
historically undisturbed
sediments.
Image courtesy of SA Water
Cultural Heritage Team.
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Monitoring
vegetation
(Conditions 32–34
& 57)

Method
•

Vegetation is monitored annually along permanently located
transects—13 within the lake and 21 perimeter transects.
Transects are located in culturally sensitive areas.

•

Data collected includes plant species, biomass and cover.

2011–2012
•

Vehicle-based control
work of spiny emex—an
introduced plant from
South Africa.
Image courtesy of SA Water
Cultural Heritage Team.

Structured monitoring of established transects was not
completed during the period due to a number of factors which
included:
o a major review of the monitoring program was underway
o

•

timing of monitoring activity was hampered by high lake
levels.

Monitoring of vegetation was conducted opportunistically on two
occasions through field inspections. Overall observational
trends in vegetation include:
o high variability in cover between management zones
o

spiny sedge (Cyperus gymnocaulos) increased in density
and area around the lakeshore

o

favourable lake operations resulted in recruitment and
maintenance of spiny sedge plants on the north-western
foreshore

o

summer inundation of some spiny sedge and river red gum
(Eucalyptus camaldulensis) resulted in plant mortality

o

short periods of inundation appear to favour establishment
and maintenance of native plants on the foreshore.

Weeds
•

Access to the lakebed was restricted for large periods of time.

•

SA Water staff continued treatment of horehound (Marrubium
vulgare) along the western lake margins.

•

Other weeds treated included deadly nightshade (Atropa
belladoma), scotch thistle (Onopordum acanthium) and spiny
emex (Emex australis).

•

A pest plant contractor treated Noogoora burr (Xanthium
pungens), Bathurst burr (Xanthium spinosum) and horehound
over summer/autumn within the AHIP area.

•

SA Water purchased two new electric 200 litre weed spray units
for the use on ATVs.

Threatened flora
•
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No threatened flora species or Threatened Species
Conservation Act 1995 listed plant communities were recorded
within the AHIP area at Lake Victoria. Threatened plant
communities listed by Benson (2006) do occur in areas
surrounding the AHIP area; these are managed by either SA
Water or the NOW.
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Managing non-native
fauna

Rabbit control
•

(Conditions 35 & 36)

Staff from Lake Victoria
controlling rabbits using
a Rodex treatment which
destroys rabbit burrows.
Image courtesy of SA Water
Cultural Heritage Team.

Rabbit numbers rose (compared with previous years) due to the
following:
o higher than normal rainfall leading to regrowth and
conditions favourable for breeding
o

an inability to access baits from the Western Livestock Pest
Authority

o

inaccessibility due to wet conditions.

•

Rabbit numbers remain highest along the Eastern foreshore.

•

Rodex treatment and a mapping program were undertaken on
the Eastern foreshore early in 2011-12. This work was
combined with a baiting and shooting program.

•

Sixty five rabbit warrens were recorded and treated.

•

1080 baiting using oats and carrots resulted in 60 bags of
carrots and 30 bags of oats distributed along a 48km transect.

•

An OH&S safety plan was developed for staff using the rodex
equipment.

Pig control

Water quality
monitoring

•

A pest animal contractor was engaged for 10 days. Work
included camera surveillance and setting and checking of 7
traps.

•

28 pigs were destroyed.

Method
•

(Condition 37)

Samples were collected weekly at Lake Victoria outlet regulator
by SA Water and analyses were conducted by the Australian
Water Quality Centre.

Results
•

Data fell within the normal range of values observed at the lake
since the late 1990’s:
Unit of
measure

No. of
samples

Blue green algae
- Total

cells/mL

50

0

628

86

Conductivity

µScm

51

137

282

208

pH

pH units

51

7.4

8.4

7.9

Temperature

°C

51

8.6

26.8

16.9

Turbidity

NTU

51

39

220

93

Parameter

Min.

Max.

Avg.

Comment
within
range
within
range
within
range
within
range
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Lake Victoria
Operation Strategy

•

Lake operations fell within targets established by the LVOS.

•

Lake operations broadly provided ongoing beneficial conditions
which:
o minimised damage to cultural heritage materials

(Conditions 38–41)

o

supported target vegetation.

•

Operations included fluctuating water levels during refill which
minimised inundation duration at specific elevations and also
minimised the duration of high and, or, steady lake levels.

•

A general summary of levels between June 2011 and June
2012:
Month
June
Sep
Oct
Nov
Dec
Jan
Feb
May
June

AHD
25.4m
26.1m
27.0m
27.0m
27.0m
26.0m
25.2m
24.1m
refill commenced

•

The LVOS may be reviewed as part of the AHIP renewal
process to be finalised in August 2014.

•

There were no significant changes in lake operations.

•

The impact of Lake Victoria operations on neighbouring
properties was assessed by monitoring groundwater levels
beneath the River Murray floodplain to the east of the lake, and
under adjacent higher areas surrounding the lake.

•

Groundwater levels universally declined at a steady, yet modest
rate over the extended dry period from 1999 to 2010. Very high
rainfall in the most recent 18 months has caused groundwater
levels to rise significantly faster than the declines earlier
recorded. However current levels remain below or similar to
levels recorded in 1999.

•

Rainfall variation is the main influence on groundwater level
change. The effects of Lake Victoria operations on groundwater
levels in neighbouring areas have likely reached long-term
equilibrium.

Maintain awareness
of regional planning
processes

•

The MDBA continues to negotiate with landholders in the
interests of achieving enduring agreements. Formal opportunity
to understand and participate in the management of Lake
Victoria is provided through participation in the LVAC.

(Condition 43)

•

Regional land management and planning bodies were actively
involved in LVAC meetings.

•

The MDBA continues to maintain awareness of regional
planning and land management processes.

Impact on areas
outside the lake
(Condition 42)
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Groundwater salinity
monitoring

Method
•

Groundwater level was measured using data loggers installed
into monitoring bores (piezometers). Loggers collected data on
an hourly basis. Data was retrieved between two and four times
during the period.

•

Groundwater salinity was measured using standard ‘down-hole’
geophysical techniques.

•

Sampling bores are located underneath the lake bed, along the
lakeshore and on the floodplain area to the east of the lake [see
Figure 2].

(Condition 44)

2011–2012
•

Trend over time (the last decade) indicates that salinity levels
are stable. Data from the 2011–2012 period is consistent with
this trend.

•

Groundwater salinity generally increased with depth within the
groundwater profile.

•

There was a general decline in groundwater levels associated
with lower lake operating heights between 2006 and mid 2009
and a rise with higher lake levels into 2011-2012. This was due
to the pressure exerted on groundwater by the water in the lake.
This effect is reduced further away from the lake.

•

The decline in groundwater levels was between 2 to 3.5m at
sites in the lake bed.

•

Higher lake levels are likely to result in higher groundwater
levels which may increase areas of land salinisation.

•

The interchange between deeper groundwater, the water table
and the lake is spatially variable and dynamic.

•

When the lake is at certain levels, or during changes in level,
groundwater can move into the lake at particular locations. This
movement is most prominent at Talgarry Wells.

•

Future analyses could examine the relationship between Lake
levels, groundwater levels and rainfall across a larger selection
of bores.

•

Soil salinity mapping of the eastern floodplain should be
conducted to determine changes in the salinity footprint.

Review of the groundwater monitoring program
•

The SRP recommended a review of the groundwater monitoring
program and a hydrogeologist from NOW prepared an
assessment which was delivered to the LVWG and the LVAC.
The assessment highlighted the following:
o data collected since 1999 showed a continuing trend of
stable groundwater levels and salinity
o previous levels of data collection exceeded the stated need
o adequate data were available to develop and calibrate a
numeric groundwater model.
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(Condition 44
continued)

•

The LVWG and the LVAC agreed to a reduction in groundwater
monitoring effort and to postpone the development of a numeric
groundwater model.

Damage to
Aboriginal objects
not covered by the
AHIP

•

Results of groundwater monitoring since 1999 show there is no
increase in groundwater salinity and no medium to long-term
trend of rising groundwater levels.

(Condition 46)

2010-11
27.0

2011-12

Lake Victoria level (m AHD)

26.0

25.0

24.0

23.0

22.0

21.0
Jul

F igure 1.

Aug

Sep

Oct

Nov

Dec

Jan

Feb

Mar

Apr

May

Jun

Diagram s howing operating levels of L ake V ic toria over the 2010–11 (red line) and 2011–12
(blue line) water years .

The shaded green area shows the typical refilling band. Green diamonds represent the LVOS lake level
restrictions. Blue diamonds depict the modelled average natural water levels.
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F igure 2.

Map of L ake V ic toria s howing loc ation of groundwater monitoring bore holes and trans ec ts .

(Map courtesy of Rob Brownbill).
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Lake Victoria Advisory Committee members 2011–2012
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Member name

Representative group/organisation

Gary Abdulla

BMEC

Jim Abdulla

BMEC Deputy Chairperson

Kingsley Abdulla

BMEC

Timothy Abdulla

BMEC

Hugo Bowman

MDBA

Craig Bretherton

OEH

Brian Carter

BMEC

Elsie Coombes

BMEC

Katie Davis

MDBA

Warren Duncan

Landholder

Brenton Erdmann

SA Water

Rob Gregory

LM-D CMA

John Grima

SA Water

Bruce Harris

BMEC

Digby Jacobs

NOW

May Johnson

BMEC

Noel Johnson

BMEC

Harvey Johnson

OEH

Alf Kelly

BMEC

Christine Kelly

BMEC

Arthur Kirby

Chair BMEC

Samuel Koolmatrie

BMEC

Terry Korodaj

MDBA

Cora Lawson

BMEC

Lottie Lawson

BMEC

Ray Lawson

BMEC

Dr Jane Lennon

Deputy Chair LVAC

Steve McGlashan

NOW

Betty Pearce

BMEC

Neville Skipworth

SA Water

Dawn Smith

BMEC

Roland J Smith

BMEC

Tom Smith

LVAC Chair
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