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19 VEGETATION, WEEDS AND PLANT PATHOGENS
Weeds are defined as any invasive plant that threatens native vegetation in the local area or any species
recognised as invasive in South Australia.
Pest plants that are a significant threat to agriculture, native flora and fauna and public health and
safety are defined as ‘Declared’ plants under the Natural Resources and Management Act 2004 (SA).
A plant pathogen is an organism that causes a disease on a plant. In South Australia, this generally
refers to both phytophthora and phylloxera, which pose risks to the viticulture industry, as well as
native vegetation populations.

19.1 APPLICABLE LEGISLATION AND STANDARDS
19.1.1 ENVIRONMENT PROTECTION AND BIODIVERSITY CONSERVATION ACT 1999 (CTH)
Under the provisions of the Commonwealth Environment Protection and Biodiversity Conservation Act
1999 (EPBC Act), actions that have, or are likely to have, a significant impact on a matter of national
environmental significance (MNES) require approval from the Australian Government Minister for the
Environment. The nine MNES to which the EPBC Act applies include threatened species and ecological
communities.
Where there is the potential for an action to have a significant impact on a matter of national
environmental significance, an action must be referred to the Minister for a decision on whether
assessment and approval is required under the EPBC Act.
A referral of the proposed AZM ML pursuant to Section 68 of the EPBC Act was made on 29th September
2006 for the Angas Zinc Mine (ML 6229). The proposed AZM ML was declared to be not a controlled
action on the 1st November 2006. As the proposed MPL activities are not materially different in nature
to the existing ML 6229 approved activities, with the only addition being an EPA approved landfill
operation in a cleared grazing paddock, Terramin do not consider the activities proposed to include
actions that have, or are likely to have, a significant impact on a matter of national environmental
significance.
The EPBC letter from the Commonwealth of Australia is included in Appendix P2.

19.1.2 NATIONAL PARKS AND WILDLIFE ACT 1972 (SA)
The South Australian National Parks and Wildlife Act 1972 (NPW Act) provides for the establishment
and maintenance of reserves, as well as the conservation of wildlife in a natural environment. ‘Wildlife’
means all native plants and animals indigenous to Australia existing apart from cultivation or
domestication. The Act provides for the protection of flora habitat through the establishment of parks
and reserves (both on land and in State waters) and provides for the use of vegetation through a system
of permits allowing certain actions (i.e. keeping, selling, trading, harvesting, farming and the destruction
of native species).

19.1.3 NATURAL RESOURCES MANAGEMENT ACT 2004 (SA)
The South Australian Natural Resources Management Act 2004 (NRM Act) promotes sustainable and
integrated management of the State's natural resources, including: protection of the State's natural
resources; control of animals and plants for the protection of agriculture and the environment;
conservation and rehabilitation of the land; and management of water resources.
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Due to their pest risk, certain animals and plants may be declared under the NRM Act to regulate their
movement, sale, notification and control. All South Australian landholders have a legal responsibility to
manage pest plants and animals declared under the NRM Act.

19.1.4 NATIVE VEGETATION ACT 1991 (SA)
The South Australian Native Vegetation Act 1991 (NV Act) controls the clearance of native vegetation
and provides incentives and assistance to landowners and proponents in relation to the preservation
and enhancement of native vegetation. The NV Act aims to conserve remnant vegetation and sets out
principals of clearance and requirements for a Significant Environmental Benefit (SEB).
The Department of the Premier and Cabinet (DPC) currently has delegation for the administration of
the NV Act for native vegetation clearance undertaken as part of mine developments under the Native
Vegetation Regulations 2017.

19.2 ASSESSMENT METHOD
19.2.1 BASELINE MONITORING
Two baseline flora assessments were undertaken by specialist company Natural State in July 2005 (Plant
Survey Report) and December 2006 (Spring Survey/ Native Grass Identification). A third flora survey
was undertaken in the Northern STEDS area in 2011 by EBS Ecology; this is outside of the proposed MPL
area but provides context regarding the biodiversity values in the immediate vicinity of the MPL.

19.2.2 ANNUAL PEST AND WEED SURVEY
As per the Environmental Management Plan for AZM (Appendix Q5), native vegetation, pests and
weeds are surveyed annually. Seven step-point monitoring transects are established within the mining
lease. Step-point monitoring allows for the presence of declared weeds, other plants (introduced and
native species) and pest activity through records and photo monitoring. Note that declared weeds are
exotic plant species which are currently declared under the NRM Act.
The step-point monitoring procedure is as follows:
1.
2.
3.
4.

Photo documentation of start point of transect.
Step out entire transect proceeding in the direction of the end point.
At completion of each right stride, record the species underfoot (declared or other).
Pest activity within 1 meter of your right stride must be recorded (i.e. droppings, burrows,
prints, etc.).

Angas Processing Facility | 2019/0826

19-6

Angas Processing Facility
Miscellaneous Purposes Licence

FIGURE 19-1 | WEED AND PEST MONITORING LOCATIONS
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19.2.3 PHOTO DOCUMENTATION OF REMNANT TREES
Annual photo documentation of remnant Melaleuca lanceolata trees, within the ML 6229 area, Figure
19-2, has occurred since their identification by Natural State in 2005 and is outlined in the site
Environmental Management Plan (Appendix Q5). Additional trees located within the proposed MPL
boundary, yet outside of the ML boundary, have been identified and will be included in the annual
documentation.
Locations are shown in Table 19-1 and Figure 19-2.
TABLE 19-1 | REMNANT VEGETATION MONITORING GPS LOCATIONS (MGA ZONE 54, GDA 94)
Remnants Trees

Easting

Northing

Tree 1

310 374

609 6972

Tree 2

310 577

609 6777

Tree 3

311 023

609 6794

Tree 4

311 019

609 6805

Tree 5

311 019

609 6805

Tree 6

311 011

609 6827

Tree 7

311 077

609 6671

Tree 8

310 472

609 7066

Tree 9

311 119

609 6712

Tree 10

311 532

609 6653

Tree 11

310 559

609 7160
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FIGURE 19-2 | REMNANT VEGETATION MONITORING LOCATIONS
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19.2.4 LANDSCAPE FUNCTION ANALYSIS
Landscape Function Analysis (LFA) is a monitoring procedure that uses rapidly acquired field-assessed
indicators to assess the biogeochemical functioning of landscapes at the hillslope scale. LFA assessment
steps include: geographic setting of the site, characterising landscape organisation, and soil surface
assessment.
LFA monitoring of mine site rehabilitation of many other sites by ecologists Tongway and Hindley (CSIRO
Sustainable Ecosystems, Canberra) exposed the need for a more functional interpretation of the role
of vegetation and the LFA monitoring procedure was extended to include a vegetation assessment
component. A Point Centred Quarter (PCQ) method was used to collect key vegetation indicators at
sample points along each transect. Sampling points were located at 10m intervals, starting at 0m. At
each sampling point the sampling area (10m radius from sampling point) was divided into quarters by
mentally placing a line perpendicular to the transect line. The quarters were labelled in a clockwise
rotation starting at the top left (looking towards 100m mark). The closest perennial plant to the
sampling point within each quarter was measured for height, width, breadth, canopy density, height to
foliage, and distance from the sampling point.
Distance to plants was measured to the approximate centre of green foliage. No data was recorded for
a quarter where there were no perennial plants within 10 m of the sample point. To avoid duplication,
an individual plant recorded at a previous sampling point would be dismissed from the next (eg a plant
recorded at >5 m distance in Quarter A may fall within the sampling area of Quarter D of the following
sampling point, in which case the next closest perennial plant, if any, would be selected for Quarter D).
Detailed LFA methodology, including vegetation assessment, is described in Tongway & Hindley (2004).
Six 100m transects were established for the 2016 survey: five revegetation sites within the Angas
mining lease and one analogue (control) site located at the Woodchester Cemetery. Transect sites were
selected in consideration of the size and topography of revegetated areas. Transect locations are
presented in Figure 19-3 and Figure 19-4.
The data collected in 2016 will serve as a baseline to monitor and compare the evolution of the
rehabilitated vegetation with the analogue site over time.
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FIGURE 19-3 | LANDSCAPE FUNCTION ANALYSIS MONITORING LOCATIONS FOR THE ML AND MPL

WC1
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FIGURE 19-4 | LANDSCAPE FUNCTION ANALYSIS ANALOGUE (CONTROL) MONITORING LOCATION AT WOODCHESTER
CEMETERY

19.3 EXISTING ENVIRONMENT
The baseline studies undertaken by Natural State in 2005 identified 26 indigenous species and 26
introduced species (Old growth remnant vegetation is restricted to Dryland Teatrees (Melaleuca
lanceolata). Some small patches of native grass and saltbush were considered to be natural regrowth
whilst others were remnant. The STEDS lagoon located north of Callington Road was included in the
baseline surveys. The results from the lagoon have been omitted here as the lagoon is outside of the
proposed MPL and will not be affected by MPL associated activities.
Native grasses, Austrostipa nitida and Austradanthonia caespitose, were only present within the areas
where previous revegetation had taken place near Jettner’s gate and fence, and some remnant
individuals along the boundaries and windbreak tree plantings (Figure 19-5). Remnant Irongrass
(Lomandra effusa) was recorded near the roadside plantings on Callington Road (Figure 19-5). These
grasses provide habitat for reptiles and mammals and a potential food source for seed eating birds.
The baseline study from Natural State in 2005 has been included in Appendix Q1.
Additionally, EBS Ecology undertook a Flora Assessment in the northern section of the existing ML 6229,
where the STEDs lagoons are located. A total of 14 native species and 38 exotic flora species were
recorded for the project area. The area is considerably degraded by weeds, feral animals and previous
human impacts such as stockpiling soils and changes to natural water flows. There are some small areas
containing remnant vegetation which are currently providing moderate level habitat to a number of
local native fauna species. None of the vegetation associations recorded within the project areas are
listed under the Environment Protection and Biodiversity Conservation Act 1999 (Cth) (EPBC Act), or
National Parks and Wildlife Act 1972 (SA).
The EBS Ecology Flora Assessment is included in Appendix Q4.
DEW’s Nature Maps geoserver revealed no instances of Phytophthora recorded within 15kms of the
proposed MPL boundary, and no instances recorded in the Langhorne Creek wine region to the south
of the proposed MPL boundary as of April 2018.
VineHealth Australia advises that phylloxera is not present in South Australia.
Additionally, a 2018 survey recorded a 43 juvenile Melaleuca lanceolata near many of these remnant
individuals. Figure 19-6 shows the locations of these individuals and demonstrates the management of
the site is beneficial to biodiversity values.
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FIGURE 19-5 | AUSTROSTIPA NITIDA (BALCARRA GRASS) (LEFT); AUSTRADANTHONIA CAESPITOSE (WALLABY GRASS)
(RIGHT)
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FIGURE 19-6 | JUVENILE MELALEUCA LANCEOLATA IDENTIFIED DURING 2018 SURVEY
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The Melaleuca lanceolata or Dryland Teatree is the most important species in the cropping and quarry
sites, potentially providing microhabitat refuges. These old trees are long lived and the specimens that
are present would be hundreds of years old. Photo documentation has shown no impacts from AZM
operations.
Terramin have undertaken revegetation on site with local native species on and offsite. Revegetated
areas were monitored using Landscape Function Analysis in 2016 and 2017, as per the Environmental
Management Plan (Appendix Q5). Results from annual LFA surveys will show how the revegetation is
establishing over time. Survey results also allow weed and pest management activities to be focussed
and fine-tuned if required, as per the Weed and pest Management plan (Appendix Q6).
Existing revegetation from previous EML and ML operations is shown in Figure 19-2.
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TABLE 19-2 | INTRODUCED SPECIES RECORDED DURING FLORA BASELINE SURVEYS (NATURAL STATE, 2005)
Scientific Name

Common Name

Asparagus asparagoides *
Bridal Creeper
Asphodelus fistulosus
Onion Weed
Avena fatua
Wild Oats
Chondrilla juncea *
Skeleton Weed
Cynodon dactylon
Couch Grass
Echium plantaginum *
Salvation Jane
Euphorbia terracina *
False Caper
Foeniculum vulgare
Fennel
Galenia ssp. Galenia
Galenia
Hordeum leporinum
Barley Grass
Lycium ferocissimum*
African Boxthorn
Malva parviflora
Mallow
Marrubium vulgare *
Horehound
Olea europaea ssp. Europaea* Wild Olive
Oxalis pes-caprae *
Soursob
Pennisetum clandestinum
Kikuyu
Pinus halapensis *
Aleppo Pine
Piptatherum miliaceum
Millet
Poa annua
Winter Grass
Polygonum aviculare
Wireweed
Salvia verbenaca
Wild Sage
Schinus molle
Peppercorn Tree
Sisymbrium officinale
Hedge Mustard
Solanum nigrum
Black Nightshade
Sonchus oleraceus
Sow Thistle
*Introduced species declared under the NRM Act.

19.4 SENSITIVE RECEPTORS
No vegetation clearance is required for the MPL. Sensitive receptors are limited to those that may be
impacted by introduction of weeds and pathogens, as presented in Table 19-3. Native vegetation is
shown in Figure 19-2.
TABLE 19-3 | POTENTIAL SENSITIVE RECEPTORS
Sensitive Receptor

Summary

Impact ID

Native vegetation

Native vegetation is defined as the remnant Dryland Teatrees Melaleuca
lanceolata onsite as well as the SEB areas.

Neighbouring properties
Local community

Properties which are neighbouring the proposed MPL
Members of the community accessing the former operational site postclosure.

Surrounding agricultural land

Includes surrounding wheat cropping which adjoins the proposed MPL.

PIE_19_3
PIE_19_4
PIE_19_1
PIE_19_5
PIE_19_6
PIE_19_7
PIE_19_2

19.5 POTENTIALLY IMPACTING EVENTS
Terramin have identified potentially impacting events by considering all potential interactions between
proposed MPL activities and native vegetation, and potential pathways for introduction of new weeds
and pathogens. Potential impacts involving dust deposition have been covered in Chapter 16 – Air
Quality. Table 19-4 outlines specifically considered potential impact events.
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TABLE 19-4 | SPECIFICALLY CONSIDERED POTENTIAL IMPACT EVENTS
Potentially Impacting
Events

Source

Potential
Pathway

Sensitive
Receptors

Confirmation of S-PR

Impact ID

Equipment and vehicles
transported on and offsite
have the potential to
introduce and spread weeds
and impact on neighbouring
properties.
Imported equipment has the
potential to introduce
phytophthora/phylloxera
from infected areas and
impact on surrounding
agricultural land
Equipment and vehicles
transported on and offsite
have the potential to
introduce and spread weeds
and impact on native
vegetation
Unauthorised vehicle
movements off designated
mine access roads leading to
clearance / disturbance
outside of approved
clearance footprint and loss
of native vegetation.
Inadequate removal of
contaminated soils results in
impacts to post closure land
use (revegetation)

Movement of
onsite
equipment
and vehicles

Spread of
weeds

Neighbouring
properties

Yes, introduction and
spread of weeds is a
known risk from other
operations.

PIE_19_1

Phytophthora
infected
equipment

Introduction of
equipment to
site

Surrounding
agricultural
land

Yes, introduction and
spread of weeds is a
known risk from other
operations.

PIE_19_2

Movement of
onsite
equipment
and vehicles

Spread of
weeds

Native
vegetation

Yes, introduction and
spread of weeds is a
known risk from other
operations.

PIE_19_3

Movement of
onsite
equipment
and vehicles

Spread of
weeds

Native
vegetation

Yes, still exists even
though access tracks
signed and delineated.

PIE_19_4

Contaminated
Soil

Germination

Local
Community

PIE_19_5

Seed sterilization in
stockpiles impacts on postclosure rehabilitation success

Topsoil
stockpiles

Germination

Local
community

Poor vegetation
establishment on re-contour
through closure earthworks
due to lack of moisture,
nutrients in soils impacts on
post-closure rehabilitation
success

Vegetation

Germination

Local
community

No, monitoring of
native vegetation has
shown no impact from
AZM mining activities.
This has been
addressed in Chapter
16: Air Quality.
No, Seedbank in
topsoil stockpile likely
to have introduced
pasture
grasses/weeds. Seeds
not of significance and
could be detrimental
to revegetation
success.
Yes, poor vegetation
establishment may be
for a variety of causes weather, plague, soil
nutrients, etc. Current
SEB revegetation areas
demonstrates
Terramin's
revegetation success,
however, areas still to
be monitored with
Landscape Function
Analysis until systems
self-sustaining.
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19.6 CONTROL MEASURES
19.6.1 DESIGN MEASURES
Design measures to limit impacts on native vegetation are currently in place at APF (Table 19-5).
Significantly, the proposed MPL design does not does not require clearance of remnant native
vegetation.
TABLE 19-5 | NATIVE VEGETATION PROTECTION DESIGN MEASURES
Design Measures

Impact ID

Remnant vegetation fencing.
Washdown bays
Existing access roads established and sign-posted

PIE_19_4
PIE_19_3
PIE_19_4

19.6.2 MANAGEMENT STRATEGIES
Management strategies to protect native vegetation and effectively manage weed populations are
currently in place at APF (Appendix Q5, Q6 and Table 19-6). There is also a plan to manage these
issues during the rehabilitation phase of the site (Appendix Q7). A Phytopthora and Phylloxera
Management Plan has been implemented which complies with the requirements under VineHealth
Australia as a precaution due to the community expectation that Terramin will not contribute to a
viticultural industry problem.
No pathogens have been introduced during ML 6229 operations to date.
TABLE 19-6 | NATIVE VEGETATION PROTECTION AND WEED CONTROL MANAGEMENT STRATEGIES
Management Strategies

Impact ID

Implementation of Weed and Pest Management Plan
Consultation with neighbours regarding WPMP implementation.
Active weed control
Annual monitoring of remnant vegetation and revegetated areas to identify MPL related
impacts.
Revegetation of areas in accordance with the revegetation plan, managing native species
to outcompete introduced plants.
Remnant vegetation signage.
Employee awareness through site induction.
No unauthorised vehicle access and traffic management plan (limits access onsite to
authorised areas)
Vehicle and equipment hygiene procedures which comply with VineHealth Australia

PIE_19_1
PIE_19_2
PIE_19_3
PIE_19_5
PIE_19_6
PIE_19_7

PIE_19_4
PIE_19_1
PIE_19_2

19.7 IMPACT ASSESSMENT
Increases in weed species due to onsite activities may have an impact on the level of weed species
occurring in native vegetation, being remnant and revegetated areas on and offsite. Deposition of
airborne dust can adversely impact on vegetation. Sensitive receptors to dust deposition include any
vegetation within the impact zone of APF operations, being remnant vegetation onsite.
Increases in weed species due to onsite activities may have an impact on the level of weed species
occurring on neighbouring properties.
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Introduction of phytophthora from onsite activities may spread to neighbouring properties.
Worst case impact of weed incursion and spread is considered low, as potential impacts have been
identified and effective control measures implemented throughout ML 6229 and will continue
throughout the MPL.
Credible worst case impact of phytophthora introduction is considered high. The consequence of an
introduction may include regional long-term effects on the flora community and significant damage to
neighbouring property (major impact), however it is unlikely to occur.
Seedbank sterilisation may occur through the topsoil stockpile, this is of no impact, as seedbank in
topsoil stockpile likely to have introduced pasture grasses/weeds from clearing agricultural land.
Seeds are not of significance and could be detrimental to revegetation success of native species (will
be controlled through weed spraying program).
Poor vegetation establishment on re-contour through closure earthworks due to lack of moisture,
nutrients in soils impacts on post-closure rehabilitation success may be for a variety of causes weather, plague, soil nutrients, etc. Current Significant Environmental Benefit and revegetation areas
demonstrates Terramin's revegetation success, however, areas still to be monitored with Landscape
Function Analysis until systems self-sustaining through to post-closure. The expected impact of
revegetation is negligible, as it is easily rectified with maintenance and monitoring, however, a worst
case credible event is of low consequence.

19.8 PROPOSED OUTCOME(S) AND MEASUREMENT CRITERIA
In accordance with the methodology presented in Chapter 6, an outcome has been developed for
vegetation, weed and plant pathogen impact events with a confirmed link between source, pathway
and receptor (see Table 19-4).
All outcomes are supported by proposed measurable criteria which will be used to assess compliance
against the proposed outcomes during the relevant phases (operation, closure and post-closure).
Vegetation and weed related outcomes and criteria are presented in Table 19-7. Outcomes for the
entire project are presented in Appendix D1.
TABLE 19-7 | PROPOSED OUTCOMES AND MEASUREMENT CRITERIA FOR THE OPERATIONAL PHASE

Proposed Outcome

Proposed Measurement Criteria

No introduction of new species of declared
weeds or pests (including feral animals), or
sustained increase in abundance of existing
declared weed or pest species caused by
mining operations
No permanent loss of abundance, condition
or diversity of native vegetation (as defined
by Native Vegetation Act 1991) caused by
mining operations

An annual winter weed and pest survey shown on
Figure 19-1 using step point monitoring and photo
documentation to demonstrate there has not been a
significant increase in weeds, pests and disease from
the previous survey.
Annual monitoring through visual inspection and
photo documentation of the remnant native
vegetation located within the proposed MPL will
demonstrate no clearance of remnant native
vegetation post-construction.
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19.9 FINDINGS AND CONCLUSIONS
Terramin have a legal responsibility as landholder to manage weeds declared under the NRM Act.
Terramin will ensure that weed populations are managed in accordance with AZM’s Weed and Pest
Management Plan.
AZM operations have not had an impact on remnant trees onsite, and impacts from MPL activities
cannot reasonably be expected. Terramin will continue to monitor the health of remnant trees under
ML 6229 as well as the proposed MPL area through visual inspection and photo documentation.
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