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Foreword

The Department for Environment and Water( DEW) i s responsible for the manage
resources, ranging from policy leadership to on-ground delivery in consultation with government, industry and
communities.

High-quality science and effective monitoring provides the found ation for the successful management of our
environment and natural resources. This is achieved through undertaking appropriate research, investigations,
assessments, monitoring and evaluation.

DEWG6s strong partnershi ps wi tiohs,ieddstriesagovieronmeat bgeriesgNaturals e ar ¢ h
Resources Management Boards and the community ensures that there is continual capacity building across the
sector, and that the best skills and expertise are used to inform decision making.

John Schutz
CHIEF EXECUTIVE
DEPARTMENT FOR ENVIRONMENT AND WATER
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Summary

Pastoral grazing activities, energy industry exploration and developments, and the construction of transport
infrastructure have the potential to impact environmental values and the ecology of the Cooper-Eromanga Basin
region. The cost of undertaking on-ground assessments of environmental values and risks can be burdensome,
and reliability of these assessmentsare influenced by seasonal conditions and observer skills. In the age of free
and easy access to high resolutionsatellite data, and given the maturity of remote -sensing technologies, it is now
possible to undertake many environmental assessments more cheaply and with greater repeatability, than ever
before. Remotely-sensed assessments can provide guidance for moretargeted field surveys and ecological
interpretations .

This study provides spatial mapping of multiple environmental values, and indicators of landscape functions,
vegetation and soil conditions, and environmental risks. This information allows rapid, routine and consistent
assessments of the potential impact of existing or new industry activities on important ecological and cultural
assets and landscape functions. This spatial information has been producedat a locational accuracy of less than
30 metres to allow more precise evaluations of risk and optimal siting of industry activities to avoi d ecologically-
sensitive areas, such as wetlands, groundwaterdependent ecosystems, ecological refugia and habitats for
threatened species.

Spatial data and desktop tools provided by this study dramatically reduce the cost of many environmental
assessments and monitoring activities by greatly reducing the need for on-ground surveys. These applications
provide uniform and consistent results by eliminating biases or errors resulting from field observations influenced
by variations in seasonal conditions or ecological knowledge of assessment staff.One of greatest benefits of this
approach is that all industry sectors can efficiently identify from their desktops the location of important
ecological assets and plandevelopments and activities in ways which minimise environmental risks and costs.

An application of this data and remote -sensing technologies has recently been adopted for legislated assessments
for most native vegetation clearance and offset applications in the Cooper-Eromanga Basinregion.
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1 Introduction

1.1 Background

The diverse landscapes of the CooperEromanga Basin (CEB) region supports a rich mix of cultural and
environmental values combined with economic wealth derived from pastoral grazing enterprises, energy industry
developments and tourism. These activities have the potential to alter the environmental values of the region, and
are managed by a complimentary mix of legislative, regulatory and best-management practice policies. Regulatory
instruments and corporate management planning allow f or assessments and reviews of environmental values in
areas where industry activities already exist and processes to evaluate the potential impact of proposed new
activities.

Current assessments of impacts or risks typically require costly and technical oaground surveys and examination
of data collected (e.g. pastoral condition assessments, native vegetation clearance applications, Bvironmental
impact reports, satement of environmental objectives). While these on-ground assessment can provide sufficient
information to allow credible evaluations of some impacts and risks, they can also be variable in their results due
to seasonal influences (e.g. good seasons vs. drought conditions) or differencesm observer skills and knowledge.
Some environmental values (e.g. species compogion, presence/absence of priority species) are difficult to
determine from short -term assessments or logistic constraints (e.g. cryptic or rare species, sampling costsland are
often limited in geographic area to the spatial extent of the activity. Due to high natural variability of these
environments, and limited budgets, it is often difficult to evaluate how effective sampling sites are in representing
broader landscapes

Environmental values and risks at each site are strongly reliant on landscapespecific context. Differences in
vegetation, species and soil resilience to disturbances can dramatically influence the potential impact of ongoing
or new activities. Assessmentand management planning must consider the inherent differences in these
ecosystems to levels of impacts and risks for each activity type. While the complexity of environmental values
across the region is infinite, it is possible to identify landscapes and vegetation types with similar attributes (e.g.
soil-landscape units or ecotypes).

The potential impacts and risks of activities are also evaluated against desirable states or conditiors of the
managed landscapes. These are typically measured against eitheabsolute (e.g. species lists, total vegetation
cover) or locally-relevant benchmark conditions (e.g. ecotype-specific preferred vegetation cover). Benchmark
conditions can be identified from a generic understanding of landscape ecology (e.g. scientific literature), detailed
information gathered and collated to represent local ecosystems (e.g. regional surveys), and intelligent analyses of
remotely sensed data (e.g. satellitewetland and vegetation cover data over many years)

In 2017, a detailed study of the Flora and fauna communities of the CooperEromanga Basin(Hobbs et al. 2017)
was completed through a joint initiative of the Department for Environment and Water (DEW), Department of the
Premier and Cabinet (DPCland energy industry partners. This study collated biological and environmental
information from government and industry sources, identified gaps in existing information, conducted new
surveys in priority landscapes, analysed relationships between flora and fauna andtheir environment, identified
dominant ecosystems (i.e. vegetation and landscapes) and their associated flora and fauna species, mapped the
distribution of ecosystems, and identified areas with highest risk of disturbance (including conservation - listed
species under federal and state legislation). It represents a significant improve ment to our understanding of
regional biodiversity for conservation planning and natural resource management decisions and provides an
opportunity for improved evaluations of environmental values in the region.
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1.2 Purpose

Following the completion of the flora and fauna study in 2017, the DEW, DPC (now Department of Energy and
Mining, DEM) and energy industry partners concluded that there was an opportunity to further utilise the ecotype
mapping and ecological data, combined with new analyses of remote sensing data, to further refine assessments
of environmental conditions and values within the Cooper-Eromanga Basinstudy region (i.e.-26.0 to -29.5°S,
139.0 to 141.0°E, 76627 km?3). These new investigations would interrogate Landsat satellite data (~30m
resolution) to identify high -value groundwater -dependent ecosystems (GDE), assess conservation priorities
develop metrics to assessvegetation condition, and provide updated mapping of environmental values in the
region. These spatial toolsare intended to facilitate routine assessments ofthe potential impact of existing or new
industry activities on environmental values, and to provide a desktop method to rapidly and consistently evaluate
rangeland native vegetation clearance and offset applications or liability (i.e. significant environmental benefit,
SEB).

1.3 Aims and objectives

This study aims to provide updated mapping and informati on on environmental values within the Cooper-
Eromanga Basin region(Figure 1.1) through the integration of ecosystem data derived from a recent f lora and
fauna study (Hobbs et al. 2017) and new analyses ofhigh-resolution satellite data collated over the last 10 years.
The development and delivery of better ecological data for all stakeholders in the region are founded on key
objectives to:

Identify satellite-based indicators of vegetation attributes and ecological functions

Establish locally-relevant benchmarks of vegetation and soil conditions

Develop repeatable methods to identify and quantify changes in vegetation and landscape conditions
Identify locations where plant communities are likely to access groundwater within unconfined aquifers or
localised subsurface water storages (i.egroundwater-dependent ecosystems, GDE)

Identify wetlands and other highly-valued ecosystems

6. Develop metrics and spatial tools to facilitate desktop-based assessments of native vegetation clearance and
offset applications for the Native Vegetation Council .

PObdPE

o

DEW Technical report 2018/ 04 2



Environment
Cooper-Eromanga

D Study area (central)
O Cooper Basin (SA)
O Eromanga Basin (SA)

("% Bioregion (sub-region)

4 Lakes

~~ Watercourses
a Conservation reserves
| Pastoral stations

—— Roads

T QUEENSLAND

Strzefecki Desért’ |

ot
| b

} 0
o \p

A 7 / QR
¢lecki Desert : ¥
jfdon i y

]
R Vi e
S |
N e LA\
\v, \164.1@
)
\ £ LA\
\ = \
il
i \

Iao
'l v ’

. ,
;Bollards Lagg f

uzy 4“”
"¢y Government of 2
i South Australia ’, 3
; ) 2
0 510 30 40 50 )N\ Murhpeowie - ' Y il|5
boduced b K’“sd” e urnpeowig 'y /_,-_ﬂ g
roduce: y: cience and Information roup e -
Department for Environment and Water ) e % . E
Map Projection: Gt hic Coordinate Syst . ’ . . 4
Map Datum: . World Geodetic urvey 1984 Strzelecki RR |, . Quinyambie. , " | ™|
Date: June 2018 eI A 47 i P A
*Energy industry activities are typically f6d6km3l within the o0central
Figure 1.1. Location of the study area (¥76 527 km2) and bioregions within the Cooper -Eromanga Basin region of
South Australia
DEW Technical report 2018/04 3

6

F



2 Methodology

2.1 Ecotype mapping and attributes

The Flora and fauna communities of the CooperEromangaBasinreport (Hobbs et al. 2017) provides ecotype
mapping of the study area (Figure 3.4). The report also provides summary information on a range of vegetation
and wetland characteristics (e.g. species, structure, topography, soils, wateipersistence), and species associations
with ecotypes (e.g. diversity, conservationrlisted species). More detailed analyses of ecological values and metrics
can be derived from this ecotype descriptive information and spatial landscape stratification, especially when
combined with satellite imagery representing vegetation and soil health attributes .

Structurally-diverse plant communities normally provide a greater diversity a habitat and resource values for fauna
communities compared with simpler or single -vegetation-stratum plant communities, or barren landscapes. The
ecotype descriptions of Hobbs et al. (2017) provide estimates of typical vegetation structural components (i.e.
height and % cover of each vegetation stratum) for each ecotype in the region. These can be translated into
environmental values using structural diversity metrics (e.g.Vegetation Condition Score: Vegetation stratumNative
Vegetation Branch 2017; e.g. presenceor absence of Trees/shrubs >3 m, Shrubs 183 m, Low shrubs <1 m,
Hummock grasses Perennial tussock grassey When presence/absence data is replaced by estimates of coverand
height for each vegetation stratum then more refined measures of structural diversity can be calculated.

The height, structure and cover of vegetation is strongly correlated to plant biomass and carbon sequestration
values, and age of vegetation (Hobbs et al. 2013, 2016). For each ecotype, the average plant volume (i.e. mean
cover x nominal height; see Hobbs et al. 2017) was calculated for each perennial life form class (i.e. trees, shrubs,
perennial grasses) and summed across life form classes with each ecotype to estimate the total volume of
perennial vegetation. Reliable conversion factors do not yet exist to transform arid vegetation plant volume values
into estimates of carbon stocks (t COi-e/ha). However, the volume estimates provide a relative measure of above
ground biomass, carbon stocks, and likely time for each ecotype to reach structural maturity.

Conservation significance values for each ecotype can be evaluated from simple metrics of species richness,
richness of priority species (i.e. conservationlisted taxa) or further refined by weighting the proportions of priority
species in each conservationstatus class (e.gNational [AUS] Critical endangered [CR], Endangered [BN],
Vulnerable [VU] or State [SA] Endangered [E], Vulnerable [V], Rare [R])The South Australian Native Vegetation
Council (NVC)currently use conservaton status class weightings in assessments of conservation significance
scores (Native Vegetation Branch 2017;AUS CE = 20x, AUSIE = 20x, AUS WJ = 10x, SA E = 5%, SAV = 2.5x%,
SAR=1x). The NVC also recognizes Threatened Ecological Communities (TEC) ued federal legislation and state
provisional lists and provides weightings to TEC status classes (i.e. AUS CE = 0.3x, AUS £0.3x, AUS W = 0.2x,
SA E =0.15x, SAV = 0.1x, SA R = 0.05X)EC community descriptions were crosschecked with ecotype
descriptions to match, partially match or exclude TEC status values for each ecotype.

2.2 Landsat satellite cover data

High resolution (~ 30 m) Landsat TM satellites have been operational since 1986 and have routinelycaptured data
(i.e. 16 day return cycle) that canbe used to quantify a variety of landscape attributes (e.g. vegetation cover, soil
cover, water cover).Changes in these attributes over time can be used to quantify the persistence of water and
plant growth, or to provide surrogates for ecosystem function s and landscape conditions. Variations in attributes
spatially can help identify landscape patterns of vegetation types, water redistribution , primary productivity ,
grazing intensity and human activities.

DEW Technical report 2018/ 04 4



2.2.1 Water observations from space (WOfS)

The occurrenceof water-covered landscapes is readily identified by sensors onLandsat TM satellites. Geoscience
Australia (2015) hascollated all imagery between 198782015, and calculated the percent of time any 30 m cell has
water covering it. While the return frequency of Landsat means that some short-term flooding events are not
captured in this data, it does identify persistence or frequently water -covered areas. The WOfS data is useful for
floodplain and waterbod y mapping, and the identification of surface water dependent ecosystems.

2.2.2 Vegetation, soil cover and primary productivity

A variety of vegetation and soil properties can be detected from Landsat TM data using combinations of spectral
bands within the satellite. Normalised Difference Vegetation Index (NDVI, using Red and Nearinfrared bands),
and its enhanced versions, are the most commonly used measures of vegetation cover NDVI is a powerful and
widely-used metric for estimating primary productivity and veg etation cover, with some limitations of separating
photosynthetic vegetation from dry vegetation and soil colour -related noise in signals.Over recent years
improved vegetation indices have emerged that have greater power to differentiate between green and dry
vegetation, and better recognition of bare soils .

The Fractional Cover Index (FGImethod (Guerschmanet al. 2012) can be used to identify the proportion of an

area with photosynthetically-act i ve veget at i o-photgsyhietically eactiecey m@let amomn ( NPV
and bar e s oi TheGuér&l8nanFClalgaritenis have been applied to seasonal compilations (i.e.

summer, autumn, winter, spring) of the Landsat data archive from 1986 onwards(Terrestrial Ecosystem Research

Network, TERN AusCovef018). Landsat asonal fractional cover data used in this study were obtained through

TERN AusCovearchive (http://auscover.org.au/purl/landsat -seasonatfractional-cover) for the last 10 years of

records (200852017). This period of time was chosen to allow for the greatest contrasts of vegetation cover from

the period of the Millennium drought (2001 82009), followed by flooding rains in 2010, and more typical rainfall

conditions in later years (201162017).

For every 30m gridcell across the study area the mean, minimum and maximum values of each FCI type (i.e.
green, dry, bare) were calculatedacross seasons for theperiod. A subset these statistics and derivatives vere
identified to represent a variety of vegetation and soil conditions:

1 Mean green vegetation cover (PVuean) = perennial vegetation cover (typical)
1 Minimum green vegetation cover (PVwminimum) = perennial vegetation cover (drought conditions)

1 Maximum green vegetation cover (PVuaximum) = maximum primary productivity, perennial + annual plants
(best conditions)

1 Ephemeralgrowth (EGuaximum) = PMvaximum - PVuvean, Maximum primary productivity of annual plants (best
conditions)

1 Mean dry vegetation cover (NPViean) = Non-photosynthetically -active vegetation cover (typical)

1 Mean total vegetation cover (Total Covelvean) = PVivean + NPViean, total above-ground plant biomass
cover (typical)

1 Mean bare soil (BSyean) = 100 - Total Covervean, €xposed soils (typical)

Spatial estimates of perennial vegetation biomass volumes for each ecotype have been modelled using regression
analyses between observed volumes of perennial plant biomass at1390 vegetation survey sites (Hobbset al. 2017)
and Landsat estimates of perennial vegetation cover (PWvean).

DEW Technical report 2018/ 04 3)
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2.3 Wetlands and groundwater -dependent ecosystems (GDE)

Water observations from space (WOfS)data readily identifies wetlands with a greater persistence of surface water.
Other wetland environments with short-duration inundations (such as intermittent floodplains or drainage lines
that are not evident from WOfS data) may be identified from topographic mapping of drainage lines and
correlations with vegetation types containing species indicative of flooding or access to additional water supplies
(e.g.River Red Gum Coolibah, Lignum). Ecotype mapping of Hobbs et al. (2017) provides vegetation descriptions
that can be used to identify locations likely to contain wetlands based presence and typical cover of wetland
indicator species. The Landsat FCI Mean green vegetation cover (PMean) data can also provide evidence of higher
transpiration rates (i.e. photosynthetic activity) than surrounding dryland landscapes, suggesting these higher
transpiration sites must have received additional water supplies from surface or sub-surface flows.

The national atlas of groundwater-dependent ecosystems (GDE Bioregional Assessment Programme 2016 BOM
2017; http://www.bom.gov.au/water/groundw ater/gde/ ) contains information about three types of ecosystems:

1. Aquatic ecosystems that rely on the surface expression of groundwater 9 this includes surface water
ecosystems which may have a groundwater component, such as rivers, wetlands and springs.

2. Terrestrial ecosystems that rely on the subsurface presence of groundwater 8 this includes all vegetation
ecosystems.

3. Subterranean ecosystems @ this includes cave and aquifer ecosystems(not applicable for CEB regio.

The national atlas has been builtusing a variety of data sources. The predominant data source is state-based
vegetation mapping polygons and their interpreted reliance on the groundwater. Mound spring GDEs (i.e. reliant
on surface expressions of the Great Artesian Basin) have been a focusf historic mapping and should be
considered reliable source (with very few existing in the study area). Other terrestrial GDEs are more difficult to
identify as they often use a hybrid of water sources, some of which may be shorter-duration stores of moi sture
(e.g. perched water tables, dune seepages, gravel beds, soil moisture) that may or may not be connected to known
to shallow unconfined aquifers. Further evidence of reliance of water inflows has been estimated by remotely-
sensed estimates of variations in transpiration rates, but these do not readily differentiate between short duration
water stores and persistent aquifers.

The vegetation mapping of the current national GDE Atlas in the Cooper-Eromanga Basin region is both
incomplete and outdated as recent vegetation mapping (Hobbs et al. 2017) has not yet been incorporated in the
atlas. The recent vegetation mapping of Hobbs et al. (2017) should be used as a first indicator of potential
wetlands or GDEs, supplemented byLandsat FCimean green vegetation cover (PWvean) data, and prioritised by
minimum green vegetation cover (PVminimum) data.

In this study we have prioritised wetlands and GDEs, usingWOfS data for most persistent wetlands, and minimum
green vegetation cover (PWvinimum) during drought conditions for terrestrial GDEs with the strongest reliance on
shallow unconfined aquifers or large subsurface moisture stores.

2.4 Vegetation condition and landscape responsiveness

Vegetation cover, structure, primary productivity and plant biomass are useful indicators of vegetation or
ecological conditions. Any assessment of vegetation condition is only useful when desirable states orbenchmark
conditions can be readily identified. While some of these benchmarks may be absolute or simplistic (e.g. no
persistent bare solil, ecotype specificpreferred level of vegetation cover) other benchmarks can be dynamicin time
or space.We have chosen Landsat vegetation and soil cover data from the last 10 years as our baseline from
which to identify benchmarks relevant to recent climatic conditions, vegetation community states and
management activities.

Typically, the ecologically desirable state or condition are considered to be those that are as close to the natural
systemsas possible(i.e. without vegetation loss to livestock/feral grazers or cleared by industry activities). This
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generalised concept of a odesirabled natural enyironmen
habitat and conservation values, but may be kss desirable for a single species or a particular conservation priority.

If evidence can be provided of the preferred level of vegetation cover or other vegetation attributes that are

desirable for an individual species or conservation priority then spatial analyses of environmental values can

incorporate this supplementary information.

In landscapes with similar environmental conditions of climate, topography, soil, water availability and undisturbed

native vegetation we can assume that vegetation and soil conditions are either relatively uniform or within a

natural range of variability. Within a local region (say 10 km radius) and landscape unit (i.e. similar natural

environmental conditions or ecotype) if we observe variations outside of the natural range we use this information

to identify likely impacts of human -induced disturbances (e.g. livestock grazing, vegetation clearance, erosion,

fire), changes in soil health (e.g. salinity, watefrlogging) or natural disturbances to vegetation (e.g. fire by ligh tning

strikes). In some disturbed landscapes, environmental conditions may be significantly altered over very large areas

(e.g. prolonged high intensity livestock grazing over large areas wildfires). In these casesguantification of the
preferred natur al states may not be possible, and it wi
of ferd with the region and usmlevarhhberschmank ¢onditionat i on t o r ede

To address this issue of natural andsemi-natural benchmark conditions we have applied a spatially-dynamic

benchmarking technique for two Landsatbased measures of vegetation condition (i.e.mean total vegetation

cover [Total Covelvean], maximum green vegetation cover [PVuaximum]). Total cover (~b i omass O)andndi t i on
maximum green cover (~I a n d s cesppneiveress) data were analysel using a moving window method where

the benchmark conditions for each 30 m site (i.e.gridcell) is defined by top 10% of records for each cover type

and ecotype within a 10 km radius. The top 10% benchmark cap for every 30 m gridcell is identified using mean

and standard deviation (i.e. standard deviation [SD] is used to identify sample deciles) using the formula:

Benchmark Covekio km radiuvs = COVEIvean at 10 km radius + ( COVErsD at 10km radius X 1.281552)

Where the maximum calculated value is constrained to 100% for skewed distributions.

Therelative coveri ndex f or each ¢ ov e orMagimpue gréen coeerd ishdsedtomthe focnwba:e r 6
Relatve coverindex = Coversie / Benchmark Covefio km radius

Therelative cover indices are capped at a value of 1 for each cover type (i,e.d0 Tot al coverdé or O0Max
cov)erod

This approachis designed to evaluate the relative condition of potentially d egraded sites within landscape and
ecotype-specific desirable conditions . Low relative total cover index values( ~ é ¢ o n dréptesemt sités)that have
been heavily utilized by livestock grazing, cleared of native vegetation or have reduced soil fertility. Low relative
maximum green cover index values( ~ é r e s p o n gypicallg nepeesentdahdscapes with damaged soils (i.e.
erosion, salinity, loss of soil seedbank) Conversely, sites which have coveindex values higher than top 10% of
records are deemed to be in very good condition.

2.5 Landuse and impacts

The main landuses within the Cooper-Eromanga Basin regionare pastoral grazing of livestock, energy industry
exploration and development, conservation within national parks and r eserves, and tourism. The impacts of these
landuses can vary spatially and temporally depending on the type of activity and climatic conditions. In many
cases these activities are not exclusive to individual parcels of land. Some conservation areas (i.e.egional
Reserves) also permit pastoralism, energy industry activities and tourism, resultingin some areas experiencing
compounded impacts. Energy industry activities predominantly occur on pastoral leases with a mix of some more
persistent impacts (e.g. development roads, well pads, production plants) and many less persistent impacts (e.g.
exploration tracks, pipelines,r o a d 0 b o r co-predaceduwiaters Energy industry activities, although
widespread, typically occupy only a small proportion of the | andscape but often require the clearance of some
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native vegetation and disturbance of soils. Tourism impacts are typically light upon the environment, but can be
moderately intense at some very preferred destinations (e.g. waterholes, campgrounds).

The impacts of pastoral grazing are highly variable on vegetation structure, speciescomposition and soil

conditons. These i mpacts tend to be greatest near -opastor al
permanent natural waterholes, or artificial waters (i.e. bores, tanks, troughs, dams). Impacts tend to diminish with

distance from these waterpoints, constraints to livestock movement (e.g. slopes, hills) or be prevented by fences or

very steep slopes/cliffs. Grazing intensity and livestock movement are also strongly influenced by their preferences

for vegetation types containing highly palatable plant species, and managed stocking rates.

Existing pastoral infrastructure waterpoint data (i.e.bores, dams, tanks, troughs, wateholes) and near permanent
waterholes (>50% of time) identified using Water Observations from Space (WOfS) satellite data were compiled by
Hobbsetal.( 2015) to provide an updated oOpastoral watersé co
Potential livestock movements and intensity estimates were calculated using distance from pastoral waters,

topographic slope -based modifiers to livestock movement energy activity costs, and fence line barriers. Livestock
movement energy cost distances (i.e. grazing gradients) from pastoral waters values (i.e. metres, flat surface

equivalent, m-fse) were mapped across the region and capped at maximum 32 km for areas very remote from

waters or protected by fencing. These estimates of potential grazing gradient impacts on vegetation or biological
communities permits comparisons between sites under different level of grazing intensity, and allow the

identificati on of sites that are likely to exist in a more natural state (Jameset al. 1999, Landsberg et al. 1999).

2.6 NVC Rangelands desktop assessment tool (DAT) application

The Native Vegetation Council (NVC)has used a ground-based method to calculate Significant Environmental
Benefits (SEB) values for clearance and offset applicationfi.e. Rangelands Assessment Manual [RAM] and
Scoresheet, Native Vegetation Branch 2017) The current NVC RAM SEB values are calculated using Microsoft
Excel Scoresheet using field olservations of Vegetation Condition Scores (VCS) multiplied by a Landscape Context
Score (LCS) factor and a Conservation Significance Score (CSS) factor.

The RAM Scoresheet is based on assessments of the following variables:
Landscape Context Scores (block factor)
1 Number of landform features within block (i.e. topographic diversity)
1 Size of the block (hectares)
1 % native vegetation protected in IBRA subregion (i.e. regional conservation areas)
1 Wetland or riparian habitat present (i.e. presence, persistence ofwater)
Vegetation Condition Scores (points)
1 Biotic disturbance indicators (i.e. trees, shrubs, palatability, understorey, litter)
1 Physical disturbance indicators (i.e. bare soils, erosion)
1 Vegetation stratum (i.e. tall trees/shrubs, shrubs, low shrubs, peennial grasses)
1 Introduced plant species (i.e. declared species, introduced species density)
1 Vegetation utilisation (i.e. proportion of plants eaten)
Conservation Significance Score (conservation factor)
1 Threatened ecological community or ecosystem (i.e.National [AUS] EPBC Act, SA provisional listing)

1 Threatened plant species present (i.e. National [AUS] EPBC Act, SA NPWS Act)
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1 Potential habitat for threatened animal species (i.e. National [AUS] EPBC Act, SA NPWS Act)

Eachindividual metric used in NVC RAM SEB assessments were reviewed to determine if equivalent information
could be derived from recent ecological research in the region (i.e. Flora and fauna communities of the Cooper
Eromanga Basinstudy, Hobbs et al. 2017), digital elevation models (DEM), and remotelysensed information on
vegetation/soil/water cover and dynamics (e.g. LandsatFractional Cover Index [FA] & W ater Observations from

Space [WOfS)).
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3 Results

3.1 Landscapes and vegetation types

The topography, soils and water-redistribution patterns ( Figure 3.1, Figure 3.2, Figure 3.3) of the Cooper-
Eromanga Basin region have a strong influence on composition and distribution of native vegetation communities
(Hobbs et al. 2017, Figure 3.4). A summary of the main vegetation and landscape types (i.e. ecotypes) their
distribution and vegetation structure are presented in Figure 3.4 and Table 3.1. More detailed descriptions and
mapping are provided in the report Flora and fauna communities of the CooperEromanga Basin (Hobbs et al.
2017, https://data.environment.sa.gov.au/Content/Publications/DEWNR-TR 2017-23.pdf). Online access to
ecosystemmapping are available via the South Australian Resources Industry Gateway{SARIG,
https://map.sarig.sa.gov.au) and NatureMaps (https://data.environment.sa.gov.au/NatureMaps).

Ecotype mapping and classifications have been used to stratify analyses and assist in the quantification of many
environmental values across the Cooper-Eromanga Basinstudy region (-26.0 to -29.5°S, 139.0 to 141.0°E,

76 527 km?). Energy industry activities are typically found within the 0 ¢ e n part af thé study area (.e.

43 646 km?, Figure 1.1).

3.2 Conservation priorities

The ecotypesidentified by the Flora and fauna communities of the CooperEromanga Basinreport (Hobbs et al.
2017) werereviewed to determine their association with threatened ecological communities listed under national
(AUS) or state (SA) government legislation or policies (i.e. Environment Protection and Biodiversity Conservation
[EPBC] Act 1999Provisional list of threatened ecosystemd\ative Vegetation Branch 2017).

Threatened ecological communitieghat exist within the Cooper-Eromanga Basin (CEB) region [and their
association with ecotypes, Table 3.3] include:

AUS Critically Endangered
Nil in CEB region.

AUS Endangered

The community of native species dependent on natural discharge of groundwater from the Great Artesian Badie.g.
mound springs). Existing mapping of these features are available from national GDE Atlas andNature Maps. Very
infrequent within the CEB region (seeFigure 3.8).

SA Endangered
Freshwater wetlandgmatch to Ecotypes 10, 11, 12, 14, 18, 19, 29, partial 17]

SA Vulnerable
Acacia aneura Low Woodland on sand plaingpartial match to Ecotypes 08, 22]

SA Rare
Acacia cambagei Low Open Woodland over Typhonium aff. alismifolium and Nicotiana truncata lining arid
watercourses on gypseous plainfpartial match to Ecotype 09]

The Flora and fauna communities of the CooperEromanga Basinreport (Hobbs et al. 2017) provides detailed
information on flora and fauna species associated with each ecotype. Summaries and maps of species richness,
richness of priority species within each conservation status clasgi.e. National [AUS] Critical endangered [CR],
Endangered [EN], Vulnerable [VU] or State [SA] Endangered [E], Vulnerable [V], Rare [Rlare provided in Table 3.2,
Figure 3.5, Figure 3.6 and Table 3.3.
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Table 3.1.

Vegetation structure of ecotypes within the Cooper

Colours represent ecotype classification levels and groups#Study area = 76 527 km2 (-26.0 to -29.5°S, 13.0 to 141.0°B.

-Eromanga Basin region of South Australia

Ecotype Life form group by cover (%)
Class. Study No.of Trees/
levels area”  survey tall Low Grass/
ID 123 4 Name Vegetation formation (%) sites shrubs shrubs sedges Forbs
1. Mitchell-grass, Bindyi, Bluebush/Fissure low chenopod shrubland ~ 5.22 87 2.6 425 275 32.1
plant clay loam plains or floodplains
2. Bladder Saltbush, Mitchell-grass, Bindyi low chenopod shrubland  0.76 25 15 48.6 27.7 134
clay loam slopes
3. Mitchell-grass, Bindyi, Ploverdaisy clay low chenopod shrubland  <0.01 56 3.3 39.3 20.7 19.0
plains
4, B Bindyi, Mitchell-grass, Desert Glasswort low chenopod shrubland  2.56 34 0.5 45.0 15.7 33.6
clay undulating hills
5. Desert Senna, Spiny Saltbush clay plain®r mid open shrubland 0.08 44 20.0 26.5 21.0 13.6
loam dunes
6. J Black Bluebush, Low Bluebush, Bindyi clay low open chenopod 0.10 61 4.4 39.2 10.6 5.0
slopes shrubland
7. B Bindyi, Buckbush, Bottlewashers sandy low chenopod shrubland  3.28 52 6.7 51.2 46.8 33.2
slopes or dunes
8. | Desert Senna over Threeawn/Wire-grass, mid open shrubland 5.77 26 9.8 39.6 37.0 35.9
Bindyi loam slopes
9. Red Mulga over Bindyi, Threeawn/Wire- low woodland 0.77 40 25.2 28.6 17.8 22.6
grass clay slopes
10. Coolibah over Lignum, Bindyi clay loam low woodland 1.90 60 31.6 27.4 12.2 17.6
plains or floodplains
11. Lignum, Golden Goosefoot over Nardoo mid open shrubland 1.74 32 20.6 13.4 4.6 17.2
clay plains
12. [T coolibah over Lignum, Germander clay low woodland 1.45 65 35.9 22.1 10.1 30.1
loam plains
13. Bindyi, Goathead Bindyi, Bristly Love low open chenopod 3.47 37 8.3 40.0 28.6 42.8
grass clay loam plains or floodplains shrubland
14. BE Lignum, Old-man Saltbush, Golden mid sparse shrubland 8.03 69 10.1 29.0 10.5 21.4
Goosefoot clay-loam slopes or floodplains
15. B Bristly Love-grass, Goathead Bindyi, low open chenopod 3.14 25 5.6 26.9 29.5 10.4
Bindyi dunefield swales shrubland
16. Nitre -bush, Twinleaf loam slopes low open shrubland 4.17 16 4.5 16.5 33 32.9
17. | Bare or rarely Canegrass, Nitre Goosefoot low isolated shrubs 1.00 33 6.2 8.1 6.5 0.3
| | | loamy slopes, salt lakes or floodplains
18. Ray Grass/Couch, Scurpea, Desert low open shrubland 0.84 36 1.7 16.0 21.7 22.8
Nightshade clay loam plains
19. Coolibah over Flat-sedge, Ray Grass/Couch low woodland 0.72 23 20.2 114 36.0 39.0
| | loam plains
20. Bindyi, Annual Saltbush, Samphire clay low open chenopod 5.48 73 2.7 24.7 9.3 10.1
| | plains or floodplains shrubland
21. Mitchell -grass clay slopes low open chenopod 7.61 70 1.9 20.1 135 5.6
shrubland
22. Black Oak over Bindyi sandy slopes low open woodland <0.01 42 11.4 9.8 12.0 16.7
23. Bindyi, Low Bluebush, Bottlewashers low open chenopod 0.01 51 1.3 23.0 12.6 25.8
loamy slopes or plains shrubland
24, Sandhill Cane grass, Threeawn/Wire- low open shrubland 11.52 69 6.8 20.9 19.3 151
grass, Hard Spinifex dunefields
25. Bindyi, Threeawn/Wire-grass sandy slopes  low open chenopod 9.09 89 5.4 16.0 15.8 2.8
shrubland
26. [T | umbrelia Bush, Sandhill Canegrass mid sparse shrubland 13.12 97 7.5 8.5 21.3 3.0
| | dunefields
27. Hard Spinifex with Sticky Hop-bush, mid open shrubland 2.15 20 19.2 121 22.0 5.4
| | | Umbrella Bush dunefields
28. Umbrella Bush over Ruby Saltbush, Bindyi mid open shrubland 6.01 58 14.4 25.3 14.3 5.9
slopes
29. Water (>75% of time) - <0.01 - - - - -
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Table 3.2.  The diversity of flora and fauna taxa recorded in the Cooper
over the last 50 years, including species listed within national or state conservation legislation

-Eromanga Basin region of South  Australia

All Flora Fauna
Native Cons. Native Cons. Native Cons. Cons. list

Area taxa list taxa list laxa list (wetland)

Study area 1756 157 1300 63 456 94 28

IBRA subregion

Coongie 1081 76 749 21 332 55 23

Lake Pure 844 32 593 12 251 20 4

Murnpeowie 1099 68 791 27 308 41 13

Strzelecki Desert 1242 81 902 30 340 51 18

Sturt Stony Desert 1151 87 803 25 348 62 18

ID, Ecotype name

1. Mitchell-grass, Bindyi, Bluebush/Fissureplant 665 34 474 9 191 25 10
clay loam plains or floodplains

2. Bladder Saltbush, Mitchellgrass, Bindyi clay loam 318 2 236 1 82 1 0
slopes

3. Mitchell-grass, Bindyi, Ploverdaisy clay plains 404 6 288 116 2

4. Bindyi, Mitchell-grass, Desert Glasswort clay 353 20 201 3 152 17 5
undulating hills

5. Desert Senna, Spiny Saltbush clay plaingnd 582 16 364 3 218 13 3
loam dunes

6. Black Bluebush, Low Bluebush, Bindyi clay slopes 527 10 378 6 149 4 1

7. Bindyi, Buckbush, Bottle washers sandy slopes 524 15 335 4 189 11 3

8. Desert Senna over Threeawn/Wire-grass, Bindyi 707 23 523 11 184 12
loam slopes

9. Red Mulga over Bindyi, Threeawn/Wire-grass 505 11 353 5 152 6 2
clay slopes

10. Coolibah over Lignum, Bindyi clay loam plains or 684 44 438 12 246 32 15
floodplains

11. Lignum, Golden Goosefoot over Nardoo clay 316 17 147 5 169 12 3
plains

12. Coolibah over Lignum, Germander clay loam 339 12 191 1 148 11 7
plains

13. Bindyi, Goat-head Bindyi, Bristly Lovegrass clay 631 26 454 10 177 16 4
loam plains or floodplains

14. Lignum, Old-man Saltbush, Golden Goosefoot 761 41 523 10 238 31 9
clay or clay loam slopes or floodplains

15. Bristly Love-grass, Goathead Bindyi, Bindyi 536 14 359 4 177 10 4
dunefield swales

16. Nitre-bush, Twinleaf loam slopes 475 24 275 6 200 18

17. Bare or rarely Canegrass, Nitre Goosefoot 149 5 51 0 98 5
loamy slopes, salt lakes or floodplains

18. Ray Grass/Couch, Scurpea, Desert Nightshade 135 1 99 1 36 0 0
clay loam plains

19. Coolibah over Flatsedge, Ray Grass/Couch loam 351 18 175 2 176 16 13
plains

20. Bindyi, Annual Saltbush, Samphire clay plains or 646 32 421 8 225 24 9
floodplains

21. Mitchell -grass clay slopes 608 27 422 10 186 17 5

22. Black Oak over Bindyi sandy slopes 296 11 180 3 116 5

23. Bindyi, Low Bluebush, Bottlewashers loamy 363 10 273 90
slopes or plains

24. Sandhill Canegrass, Threeawn/Wire-grass, 556 14 378 2 178 12 5
Hard Spinifex dunefields

25. Bindyi, Three-awn/Wire-grass sandy slopes 640 22 421 6 219 16 6

26. Umbrella Bush, Sandhill Canegrass dunefields 451 10 296 0 155 10 0

27. Hard Spinifex with Sticky Hop-bush, Umbrella 474 18 283 3 191 15 3
Bush dunefields

28. Umbrella Bush over Ruby Saltbush, Bindyi slopes 597 27 375 5 222 22 10

DEW Technical report 2018/ 04 16



Environment
Cooper-Eromanga

Native flora and fauna taxa
richness

101 - 200
201 - 300
301 - 400
401 - 500
501 - 600
601 - 700
701 - 800

G Study area (central)

m Bioregion (sub-region)
Lakes

~n~ Watercourses

ﬂ Conservation reserves

| Pastoral stations

—— Roads

Government of
South Australia

20 30 40 50 N
. ——
Kms

Produced by:  Science and Information Group
Department for Environment and Water

Map Projection: Geographic Coordinate System

Map Datum:  World Geodetic Survey 1984

Date: June 2018

Figure 3.5. Native flora and fauna taxa
Basin region of South Australia

richness within vegetation dlandscape ecotypes of the Cooper

-Eromanga

DEW Technical report 2018/04

17



Figure 3.6. Conservation listed flora and fauna species richness within vegetation -landscape ecotypes of the Cooper -
Eromanga Basin region of South Australia
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