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Making Water Work

weed management plan will be developed for operation of the dam and will accord with existing SunWater plans.
Specific management measures for operation will include:

= weed inspection across the Project area, targeting VMOs and water storage area edges, to identify the density and
distribution of weed infestations;

= weed control of new and existing weed infestations identified. Control methods may include physical (e.qg.
machinery or hand-pulling), chemical (e.g. herbicides) or cultural (e.g. replanting of native species). Specific control
methods for all identified weeds in the Project area will be identified in the weed management plan;

= weed monitoring (weed density and distribution) of weeded areas to determine effectiveness of treatments and
identify areas requiring additional applications;

= management methods for declared weeds must be consistent with recommendations in Pest Fact sheets; and

= weed management will be undertaken by a suitably qualified officer and will focus on controlling and reducing weed
species diversity and density.

10.2.1.5.  Construction dust

Dust generation from construction, excavation and blasting activities associated with construction of the dam, including
the two on-site concrete batching plants, may affect plant growth within close proximity of the works. Reactive dusts,
such as cement dust, which contain soluble materials that alter substrate, plant pH or the nutrient or ionic balances in
plants, may have adverse effects on plant growth at rates of deposition greater than about 500 mg/im#day (Doley, 2003).
The load of cement dust on leaves that may be associated with reduced plant growth is generally in excess of 2 g/m?
(Doley 2003). Dusts that are chemically inert, or which do not markedly alter substrate pH, are generally effective if the
dust load is greater than 5 g/m2 (Doley, 2003). Dust control measures will be implemented as part of the Construction
Environmental Management Plan for the Project and recommended mitigation measures are provided in Section 16 Air.
Furthermore, the concrete batching plants will have strict air emission controls to minimise cement dust in accordance
with the Environmentally Relevant Activity (ERA) under the Queensland Environmental Protection Act 1994 approval
which will be required for operation of the plant. With the appropriate mitigation measures in place dust impacts on plant
growth and habitat are not anticipated.

10.2.2. Pipeline
10.2.2.1.  Loss of vegetation

0 Construction

The preferred pipeline alignment (PPA) extends from the dam to Goonyella Road in Moranbah. Where possible it
follows existing easements. Construction of the pipeline will require the clearing of up to a 30 m wide easement along
the pipeline route. Several alternate route options are still being assessed.

The extent of vegetation communities within a 250 m buffer either side of the pipeline route is illustrated in Figure 10-6.
The areas of vegetation communities impacted by the PPA 30 m clearing width is provided in Table 10-23. The PPA will
result in the clearing of approximately 137 ha of remnant vegetation. This comprises approximately 1.56 ha of
Endangered RE’s and 36.3 ha of Of Concern RE’s. Impact to these significant REs will be minimised in the refinement
of the final pipeline route by avoiding remnants and large habitat trees where possible (for an example, see Figure 10-8.
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Table 10-23 Areas of vegetation communities impacted by the PPA

Making Water Work

Regional Ecosystems

RE Short Description

VM Act Status

Area (ha) within 15 m of the
PPA

Endangered
11.31

11438

11.9.5

Acacia harpophylla and/or
Casuarina cristata open forest
on alluvial plains

Eucalyptus cambageana
woodland to open forest with
Acacia harpophylla or A.
argyrodendron on Cainozoic
clay plains

Acacia harpophylla and/or
Casuarina cristata open forest
on fine-grained sedimentary
rocks

Endangered

Endangered

Endangered

0.42

<0.01

1.14

Of concern
11.3.2

11.3.4,11.34a

11.12.8

Eucalyptus populnea
woodland on alluvial plains

Eucalyptus tereticornis and/or
Eucalyptus spp. tall woodland
on alluvial plains

Eucalyptus shirleyi woodland
on igneous rocks

Of Concern

Of Concern

Of Concern

19.8

15.9

0.60

Not of concern
11.3.9

11.3.25

11.4.13

1153

11.5.9

11.7.2

11.10.7

Eucalyptus platyphylla,
Corymbia spp. woodland on
alluvial plains

Eucalyptus tereticornis or E.
camaldulensis woodland
fringing drainage lines

Eucalyptus orgadophila open
woodland on Cainozoic clay
plains

Eucalyptus populnea + E.
melanophloia = Corymbia
clarksoniana on Cainozoic
sand plains/remnant surfaces

Eucalyptus crebra and other
Eucalyptus spp. and Corymbia
spp. woodland on Cainozoic
sand plains/remnant surfac

Acacia spp. woodland on
Cainozoic lateritic duricrust.
Scarp retreat zone

Eucalyptus crebra woodland
on coarse-grained
sedimentary rocks

Not of Concern

Not of Concern

Not of Concern

Not of Concern

Not of Concern

Not of Concern

Not of Concern

1.6

4.38

41

50.9

7.51

4.92

0.78
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Regional Ecosystems RE Short Description VM Act Status Area (ha) within 15 m of the
PPA
11.12.1 Eucalyptus crebra woodland Not of Concern 24.81
on igneous rocks
11.12.2 Eucalyptus melanophloia Not of Concern 0.46
woodland on igneous rocks
Remnant Total 137.39
Non-remnant Total 260.19
TOTAL 397.58

The PPA will cross several rivers/creeks resulting in the loss of approximately 4.4 ha of riparian communities, namely
RE 11.3.25. The impact on Endangered REs (11.3.1, 11.4.8, 11.9.5) which also comprise the EPBC listed Brigalow
ecological community is minimal, approximately 1.56 ha. The greatest impact of the PPA will be loss of 20 ha of Of
Concern RE 11.3.2 and 16 ha of Of Concern RE 11.3.4. Vegetation offsets will be provided to mitigate the loss of these
significant REs as part of the Offset Strategy for the Project.

The initial pump station will be located at the dam within the dam construction footprint and therefore no additional
impacts are anticipated. The site for the second pump station has not been finalised, and will be located within an
existing cleared area if possible or is likely to fit within the proposed easement. The laydown areas will be established in
existing cleared areas on private property, subject to agreement with landholders.

A constraints analysis has been conducted to establish constraints of the PPA on significant flora. Mitigation measures
to inform the final pipeline route have heen recommended to minimise impacts on significant vegetation communities
and rare and threatened flora species (Table 10-24). Constraints are identified in reference to Kilometre Points (KPs)
which are marked in 1 km intervals on the current preferred option from its origin at the dam. These will be taken into
account along with engineering and other constraints in determining the final alignment.
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Table 10-24 Constraints on significant Regional Ecosystems on sections of the pipeline alignment

Constraint Constraint Vegetation Condition Mitigation Recommendations
Location

KP1to Of Concern RE 11.3.4 Vegetation has been degraded dueto  Ensure the maximum possible width of existing

KPO3 timber removal with minor infestation ~ cleared easement adjacent to roadside is
of Lantana camara. utilised for construction.

KP5 to Of Concern RE 11.3.4 Vegetation has been degraded Fine tune the location of pipeline easement on

KP5.5 through- infestation of Lantana ground to minimise disturbance to large habitat
camara and other environmental trees.
weeds.

KP6 to KP7  Of Concern RE 11.3.2 Vegetation is in good to moderate Fine tune the location of pipeline easement on
condition with predominantly native ground to minimise disturbance to large habitat
ground cover. trees.

KP9 to Of Concern RE 11.3.2 Moderate condition. Heavily grazed 1) Fine tune the location of cleared easement

KP10 with scattered small clearings on ground to minimise disturbance to large
throughout habitat trees.

2) Locate pipeline route within cleared/
disturbed areas.

KP11 to Of Concern RE 11.3.4 Vegetation has been degraded Adjust pipeline route to the north wherever

KP11.4 through infestation of Lantana camara.  possible to minimise impacts to ‘of concern
Heavy timber extraction and grazing in  vegetation.
some areas.

KP16 Pipeline passes between  Requires further survey to assess 1) Locate pipeline route on ground prior to

two minor remnants of condition. construction to determine if direct impacts to

Endangered RE11.12.21 vegetation can be avoided; or,

(Brigalow). 2) Minimise width of construction corridor to
avoid large trees; and
3) Choose alternative pipeline route to
minimise impacts.

KP20 Fragmented remnant of Requires further survey to assess Shift construction corridor slightly to the north

Endangered RE condition although API suggests to avoid impacts to vegetation.
11.12.2.1 (Brigalow). heavy fragmentation.

KP23to Extensive fragmented Requires further survey to assess

KP25 remnant of Of Concern condition although API suggests

RE11.3.2. heavy fragmentation.
KP35.8 to  Extensive riparian flood Moderate condition although severe Locate pipeline route on ground prior to
KP36.8 plain of Funnel Creek degradation by parthenium and construction to minimise impacts to significant
with mosaic of Of lantana in disturbed areas. species and habitat.
Concern RE11.3.4 and Survey communities to identify presence of
RE11.3.2_5 (riparian E.raveretiana. Realign pipeline alignment to
community). minimise impact on E.raveretiana if found.
Known habitat for
Eucalyptus raveretiana.
KP44 to Broad occurrence of RE  Requires ground survey to determine ~ Conduct pre-construction survey in appropriate
KP47 11.4.13 providing condition. seasonal conditions to determine habitat

potential habitat for
Digitaria porrecta and
Dichanthium

suitability, vegetation condition and populations
of significant species.
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Constraint Constraint Vegetation Condition Mitigation Recommendations
Location
queenslandicum. Survey communities to identify presence of D.
porrecta and D. queenslandicum. Realign
pipeline alignment to avoid D. porrecta and D.
queenslandicum if found.
KP48 to Extensive area of Intact to lightly disturbed condition. Maximise use of existing cleared easement to
KP50.5 RE11.3.2and minor RE  Cleared easement exists to west of the west of KP49 to minimise disturbance.
11.3.4 (Of Concern) on KP49.
floodplain of Nebo Creek
KP48.8 Incised channel of Nebo  Requires ground survey to determine  Refine pipeline route on ground prior to
Creek with RE11.3.25. condition. construction to minimise impacts to significant
Eucalyptus raveretiana. Survey communities to identify presence of
E.raveretiana. Realign pipeline alignment to
minimise impact on E.raveretiana if found.
KP52 to Broad area dominated by  Heavily disturbed by heavy grazing Maximise use of existing BMA easement to
KP53.5 RE12.3.2 with minor and partial timber extraction. minimise vegetation disturbance. Brigalow
remnant patches of RE patches not affected by proposed alignment.
12.3.1 (brigalow).
KP67 to Broad area dominated by  Heavily disturbed by heavy grazing Maximise usage of existing BMA easement to
KP69 RE12.3.2 with minor and partial timber extraction. minimise vegetation disturbance.
remnant patches of RE
12.3.1 (brigalow).
KP67.5 Incised channel of Bee Impacted by heavy grazing and Refine pipeline route on ground prior to
Creek with RE11.3.25. erosion from existing BMA easement.  construction to minimise impacts to significant
Eucalyptus raveretiana. Survey communities to identify presence of
E.raveretiana. Realign pipeline alignment to
minimise impact on E.raveretiana if found.
KP69 to Broad remnant of Heavily disturbed with dominance of Maximise use of existing BMA easement to
KP70 Endangered RE12.3.1 secondary growth although has minimise vegetation disturbance.
(Brigalow). sufficient height and cover to be
classified as remnant.
KP 733 Small remnant of Heavily disturbed with dominance of Maximise usage of existing cleared areas to
Endangered RE11.4.9 secondary growth although has avoid vegetation disturbance.
(brigalow) to immediate sufficient height and cover to be
south of proposed classified as remnant.
pipeline alignment
KP85 to Flood plain vegetation Vegetation has been heavily thinned Current route located on south side of cleared
KP86 dominated by Of and disturbed by heavy grazing. roadside easement. No mitigating measures
Concern RE11.3.4. available if existing cleared roadside easement
is not utilised.
KP97 to Small remnants of Vegetation has been heavily Refine pipeline route on ground prior
KP98 Endangered RE 11.9.5 fragmented and exists in construction to determine if remnants can be

on sedimentary rocks on
south side of alignment.

discontinuous remnant patches.
Requires further field examination to

avoided. Requires further examination to
confirm status.
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Constraint
Location

Constraint

Vegetation Condition

Mitigation Recommendations

KP105 to
KP105.8

KP105.8 to
KP106.2

KP111 to
KP112

KP112 to
KP 136

Remnant area of RE
11.5.9 providing
confirmed habitat for
Persoonia amaliae.

Remnant area of RE
11.7.2 providing
confirmed habitat for
Bertya pedicellata.

Remnant area of RE
11.7.2 providing
confirmed habitat for
Bertya pedicellata.

Final 20km
(approximately) is
primarily located in

existing easements and

devoid of remnant
vegetation.

confirm remnant status.

Vegetation is in good condition with

predominantly native ground covers.

Vegetation is in good condition with

predominantly native ground covers.

Vegetation is in good condition with

predominantly native ground covers.

Conduct pre-construction survey to
located species and translocate where
practical.

Maximise use of existing easement
adjacent to roadside to minimise
vegetation disturbance.

Survey communities to identify presence
of P. amaliae. Realign pipeline alignment
to minimise impact on P. amaliae if found.

Conduct pre-construction survey to locate
species, avoid and translocate where
practical.

Survey communities to identify presence
of B. pedicellata. Realign pipeline
alignment to minimise impact on P.
amaliae if found.

Conduct pre-construction survey to
located species, avoid and translocate
where practical.

Survey communities to identify presence
of B. pedicellata. Realign pipeline
alignment to minimise impact on P.
amaliae if found.

Several options are also been considered as deviations from the PPA. The areas of vegetation communities impacted
by these options within a 30 m easement is provided in Table 10-25. These options would not result in additional
impacts, but would replace those from relevant sections of the PPA. In terms of impacts on individual species and
vegetation communities, the impacts are broadly comparable.

Table 10-25 Areas of vegetation communities impacted by the pipeline options

Pipeline Option Remnant Vegetation (ha) Non-Remnant Vegetation Total
(ha)

Eastern Option B 26.8 16.37 43.17

Moranbah Option C 11.74 65.68 77.42

BMA Option A 10.78 1.85 12.62

BMA Option B 2.81 6.3 9.11

A Vegetation Clearance Management Plan will be developed for the Project to manage clearing and the impact to

vegetation. Strategies that are additional to the dam and surrounds plan include:
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= Undertake species specific surveys for Digitaria porrecta, Dichanthium gueenslandicum, Eucalyptus raveretiana,
Persoonia amaliae and Bertya pedicellata;

= limit vegetation clearing of the pipeline easement to the minimum practicable in sensitive areas such as riparian
zones or where significant vegetation is encountered:;

= implement mitigation recommendations in the design of final pipeline route to minimise impacts on significant
vegetation communities, including ensuring the maximum possible width of existing cleared easements is utilised for
construction, avoiding large habitat trees and locating pipeline route within cleared / disturbed areas wherever
possible.

0 Operation

Maintenance of the pipeline may require pruning of trees and/or slashing of regrowth vegetation to maintain the pipeline
easement. This is unlikely to have any significant impact on the vegetation communities. No other operational impacts
related to clearing are anticipated.

10.2.2.2.  Habitat fragmentation

0 Construction

= Clearing of vegetation for the pipeline will fragment patches of eucalypt woodland and traverse continuous riparian
forest. Clearing for the pipeline easement will be restricted to a width of 30 m and further reduced in riparian zones.
The operational requirements for the pipeline demand an easement of 15 m in width. As such, rehabilitation of some
areas will be possible, whilst natural regeneration will also be allowed to occur. Provided that natural regeneration is
allowed to occur, this is not expected to isolate habitat patches. However, edge effects from changes in the
microclimate may result in the proliferation of weeds and disturbance adapted species along the edges of easement.
A Weed Management Plan will be developed to prevent, control and monitor weeds from the outset of pipeline
construction.

0 Operation
= Maintenance of the pipeline easement will not result in further fragmentation of habitat.

10.2.2.3.  Impacts on species of conservation significance

0 Construction

Three species of conservation significance were recorded in the pipeline buffer area, Eucalyptus raveretiana, listed as
vulnerable under the EPBC Act and NC Act, and Bertya pedicellata and Persoonia amaliae, both listed as Rare under
the NC Act. Potential species of conservation significance considered likely to occur in the pipeline easement include
Digitaria porrecta, Dichanthium queenslandicum, Dichanthium setosum and Trioncinia retroflexa. The potential impacts
on these species are discussed in Table 10-26.
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Table 10-26 Potential impacts on significant flora in the PPA

Species Status Occurrence Potential Impact

Eucalyptus Vulnerable Known Eucalyptus raveretiana was recorded from the vicinity of the pipeline route

raveretiana (EPBC Act during the terrestrial field survey, however there are no records from within the
and NC Act) 30 m pipeline easement. Potential riparian open forest habitat for E.

raveretiana occurs along the pipeline corridor as RE 11.3.25.

Clearing for the PPA will result in the loss of 4.5 ha of potential habitat for this
species. This is not expected to have a significant impact on this species, as
this species occur throughout the region with numerous records to the north of
the pipeline route.

Bertya Rare (NC Act)  Known A population of Bertya pedicellata was recorded from low open forest

pedicellata dominated by Acacia shirleyi (RE 11.7.2) along the PPA. There are also a
number of Herbrecs records from the vicinity of the pipeline route indicating its
potential to occur in habitats mapped as RE 11.10.7.

Clearing for the PPA may impact on a small population of Bertya pedicellata in
RE 11.7.2, and will result in the loss of approximately 5.69 ha of potential
habitat for this species (REs 11.7.2 and 11.10.7).

To minimise impacts a pre-construction survey will be conducted to locate all
species, avoid by fine tuning the location of the cleared easement, and
translocate where possible.

Persoonia Rare (NC Act)  Known Populations of Persoonia amaliae were recorded from low open forest

amaliae dominated by Acacia shirleyi (RE 11.7.2) and Corymbia clarksoniana and
C.tessellaris woodland (RE 11.5.9) from the vicinity of the pipeline route.
Herbrecs records from the Kerlong Range in sandstone gullies, slopes and
ridgetops and from the Carborough Range near Lake Elphinstone also
suggest a potential for it to occur in RE 11.10.7.

Clearing for the PPA will impact on confirmed habitat for Persoonia amaliae
(RE 11.5.9) located within the corridor. To minimise impacts a pre-
construction survey will be conducted to locate all species, maximise use of
existing easement adjacent to roadside to minimise disturbance, and
translocate where possible.

In total, clearing for the PPA will result in the loss of 13.2 ha of potential habitat
for this species in REs 11.7.2, 11.5.9 and 11.10.7).

Digitaria Endangered Potential The perennial grass species, Digitaria porrecta, Dichanthium queenslandicum
porrecta (EPBC Act and Dichanthium setosum, and perennial herb, Trioncinia retroflexa, occur in
and NC Act) Dichanthium dominated grasslands on basalt and clay soils in Central

Queensland. These species have potential to occur within habitat formed on

Dichanthium Vulnerable Potential heavy clay soils, namely RE 11.4.13.

queenslandicum  (EPBC Act

and NC Act) Clearing for the PPA will result in the loss of 4.1 ha of habitat for these
_ _ _ species. Targeted seasonal surveys are recommended to confirm the
Dichanthium Vulnerable Potential presence Of these Species_
setosum (EPBC Act
and NC Act)
Rourea Rare (NC Act)  Possible

brachyandra

A qualified botanist will undertake a pre-construction survey of the full specific pipeline easement to search the known
habitat areas for Eucalyptus raveretiana, Bertya pedicellata and Persoonia amaliae to locate and map the species, and
make recommendations with respect to refining the final pipeline alignment to avoid the species / populations where
practicable. Should this not be possible it is proposed to trans-locate the impacted species / populations to suitable
habitat areas or to use seeds of local provenance in a rehabilitation program.
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0 Operation

Maintenance of the pipeline may require pruning of trees and/or slashing of regrowth vegetation. This is unlikely to have
any significant impact on the rare or threatened species. No other operational impacts are anticipated. Locations of
significant species beside the easement will be mapped so that maintenance activities do not interfere with them, such
as may occur while undertaking weed control.

10.2.2.4. Weeds

0 Construction

Sixty-four naturalised flora species were recorded in the pipeline buffer area including six species declared under the
LP Act - giant parramatta grass, parthenium weed, prickly pear, lantana, harrisa cactus and parkinsonia
(Section 10.1.4.8).

Without appropriate management strategies, the construction of the pipeline has the potential to disperse weeds into
areas of remnant vegetation not currently weed infested from the movement of soil and seed by construction vehicles
and machinery. In particular, clearing of the pipeline easement has the potential to spread weeds into disturbed areas
along the extent of the easement.

To minimise the potential for the spread of weeds, a Weed Management Plan will be developed for construction and
operation of the pipeline. This will mirror that for the dam and surrounds.

0 Operation

There is also potential for proliferation of weeds from recently disturbed areas along the pipeline easement. A Weed
Management Plan will be developed for operation of the pipeline in accordance with SunWater standard operating
procedures as defined by the Environmental Management System.

10.2.25.  Construction dust

Dust control measures will be implemented as part of the Construction Environmental Management Plan for the Project
to minimise dust generation.

10.2.3. Associated infrastructure
10.2.3.1.  Loss of vegetation and habitat

] Water storage area

The Connors River Collaroy Road will require upgrading to a two-lane rural road to provide access to the construction
camp, construction site and site office, and permanently as the dam access road. There may be some clearing of
remnant Eucalypt open forests, however, impacts are unlikely to be significant.

Potential locations for rock quarry and pavement material extraction sites have been identified. The potential sites near
the right abutment would impact on remnant eucalypt woodland. The sites at Marylands and Mt Brigit support mixed
Eucalypt woodlands which provide habitat value for a variety of species. Sand and other material will preferably be
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sourced from within the inundation area or produced at the quarry, and therefore no additional impacts on riparian
vegetation are anticipated. Pavement material may be sourced from the existing local Council works area on Connors
River Collaroy Road, and therefore no flora impacts are anticipated.

The construction camp for the dam will be placed in cleared grazing land to avoid impacts on remnant vegetation and
significant habitat. Further, the temporary haul roads for construction of the dam but outside the construction footprint
will follow existing roads and tracks to avoid impacts on remnant vegetation and significant habitat.

The recreation area will complement the existing environment, and construction of the boat ramp, picnic facilities, septic
toilet system and general landscaping will be completed in a manner which reduces the impact on remnant vegetation
and significant habitat.

0 Pipeline

Impacts of the causeway and temporary river crossings have been included in the above. The temporary river crossings
will be removed upon completion of construction and the sites rehabilitated.

Potential sand extraction sites have been identified from a number of watercourses along the pipeline route. The extent
of impact is unknown at this stage, however, extraction of sand from within the watercourses has potential to impact on
riparian vegetation (RE 11.3.25) and habitat for the vulnerable Eucalyptus raveretiana. Each site will require specific
assessment so this information can be incorporated into the final site selection process.

10.2.4. Impact assessment and residual risks

The methodology used for risk assessment and management is discussed in Section 1.8

This section assesses the risks relevant to terrestrial flora and summarises the mitigation measures proposed to
minimise those risks. Where significant residual risks remain after mitigation, offsets are described where practicable.
Vegetation Management Offsets, as required under the VMA, are treated as a specific mitigation strategy for impacts on
remnant vegetation and essential habitat. For the purpose of residual impact assessment, “offsets” may be considered
for those impacts which remain after mitigation. Such offsets seek to comply with the principles espoused by existing
Queensland Government and Federal Government environmental offset policies.

Unmitigated consequence and likelihood ratings for the identified hazards are shown with explanatory notes in
Table 10-26. The risk assessment is of the Project as described in Section 2, in which SunWater has already
incorporated a range of risk reduction and mitigation measures.

Table 10-27 presents the assessment of residual risks after mitigation.

Based on this assessment, the following conclusions can be made:

= there will be a loss of up to 1.56 ha of the Brigalow Endangered Ecological Community along the PPA, with some to
be avoided by realignment. This loss will be mitigated by the development and implementation of a Vegetation
Management Offset Strategy for Endangered Regional Ecosystems, which will capture the Brigalow EEC. In
addition, rehabilitation of the PPA easement will be completed at priority locations. The residual risk to the Brigalow
EEC is therefore low;
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there will be a loss of 2022 ha of remnant vegetation, including 889 ha of Of Concern REs, within the inundation
area which will be offset as part of the Vegetation Management Offset Strategy. Management of wholly purchased
properties for environmental purposes will provide a greater area of secure habitat than that lost as a result of the
Project and effectively mitigates Project related impacts on remnant vegetation;

loss of 3 ha of habitat for Cerbera dumicola (and possible clearing of individuals) will be offset by the protection of
known and potential habitat for this species in the Project area and via the property purchase offset management
process;

there will be no direct impact on the Vulnerable tree species Eucalyptus raveretiana. Loss of potential habitat for
Eucalyptus raveretiana will be offset as part of the Vegetation Management Offset Strategy;

loss of 3 ha of potential habitat for the rainforest vines, Marsdenia hemiptera and Rourea brachyandra and rainforest
shrub, Actephila sessiliflora, will be offset as part of the Strategy. If any plants are identified during a pre-
construction survey of potential habitat, a translocation or seed collection program will be implemented:;

loss of 137 ha of remnant vegetation along the PPA, including 1.56 ha of Endangered RE and 36.3 ha of Of concern
REs. Offsets for Endangered and Of concern REs and Not of Concern specialist riparian communities will be
provided as part of the Strategy;

there will be a loss of known habitat for Rare plants along the pipeline easement. It may be feasible to collect seed
or cutting material from these plants for inclusion in rehabilitation works on the PPA or construction areas., thereby
reducing the residual risk to these species; and

based on this assessment the impacts relevant to terrestrial flora can be effectively managed and the residual risks
are acceptable.
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Table 10-27 Terrestrial flora, unmitigated consequence and likelihood ratings

Making Water Work

Hazard Consequence Comments Likelihood Comments
Dam and surrounds
Loss of 889 ha of Of Concern REs | Moderate The most significant impact will be the loss of 709 ha | Almost certain This extent of vegetation clearing cannot be
from the water storage area of the Of Concern RE 11.3.4, which represents 0.38% avoided if the Project is to proceed.
of the total extent of this RE in the Brigalow Belt
Bioregion. The loss of other Of Concern REs,
including 11.3.2, 8.12.16 and 11.12.8, is not
considered significant as this represents less than
0.1% of the total extent of these REs in the Brigalow
Belt Bioregion.
Loss of 1132 ha of Not of Concern | Moderate The most significant impact will be the loss of Almost certain This extent of vegetation clearing cannot be
REs from the water storage area. approximately 719 ha of the riparian community, RE avoided if the Project is to proceed.
11.3.25.
Loss of 3905 ha of non remnant Minor A proportion of these will be native regrowth Almost certain This extent of vegetation clearing cannot be
vegetation from the water storage vegetation within 50m of a watercourse, or avoided if the Project is to proceed.
area. endangered regrowth vegetation in rural areas on
freehold and agricultural and grazing State leasehold
land. This vegetation is protected under the
Vegetation Management Act 1999.
Change in vegetation composition | Minor Changes in vegetation composition around the edges | Unlikely This impact (should it actually occur) would

around the edges of the dam from
increased groundwater levels, and
temporary inundation.

of the dam are likely to be imperceptible and occur
very gradually, if at all.

take many years to express itself
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Making Water Work

Hazard Consequence Comments Likelihood Comments
Habitat fragmentation resulting in Minor Edge effects are unlikely to be pronounced in Possible Edge effects in woodland habitats can be
edge effects (i.e. weed invasion) woodland habitats away from construction areas, effectively mitigated by controlling the spread
around the newly created edges of large canopy gaps are typical in these habitats. of weeds and pests in particular.
the FSL and dam wall footprint.
Loss of 3ha of habitat for the rare Minor There may be some loss of habitat for this species Possible Conservation and management of suitable
Cerbera dumicola from and impact on individual plants, although known habitat for this species is likely to ensure that
construction of the dam wall. specimens are located outside of the immediate the recovery of the species is not

footprint of the Project. This is not expected to have a compromised.

significant impact on Cerbera dumicola, as

approximately 4.87 ha of known habitat will be

conserved, and further areas of vine thicket (potential

habitat) occur outside the inundation area to the north

of the dam wall.
Loss of the vulnerable tree species | Insignificant The species has not been found despite extensive Rare Any direct impact on this species is unlikely.
Eucalyptus raveretiana. search effort in potential riparian habitat, and therefore It is a conspicuous species which is very

is unlikely to be present in large populations. likely to have been detected in flora surveys

if present.
Loss of 3ha of potential habitat for | Insignificant These species have not been found despite extensive | Rare Impacts on this group of species is unlikely
the rainforest vines, Marsdenia search effort in potential habitat, and therefore are as none were actually recorded during
hemiptera and Rourea unlikely to be present in significant populations. exhaustive baseline surveys of the Project
brachyandra and rainforest shrub, area.
Actephila sessiliflora
Spread of declared weeds from Minor Project is unlikely to introduce new weeds to the Unlikely Introduction and spread of weeds is unlikely
construction of the dam. locality. over any timeframe provided that weed
control measures are fully implemented.

Adverse effect on plant growth Insignificant Unlikely Mitigation measures likely to be effective.
from dust generated from
construction of the dam and
concrete batching plant.
Pipeline
Loss of 1.56 ha of Endangered Moderate This vegetation comprises Brigalow (Acacia Likely This extent of vegetation clearing can be

REs (and EPBC listed ecological
community) from the pipeline

harpophylla dominant and co-dominant), an ecological

avoided with minor modification to the PPA.
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Making Water Work

Hazard Consequence Comments Likelihood Comments
corridor. community listed as Endangered under the EPBC Act.
Loss of 40 ha of Of Concern REs Moderate The greatest impact will be loss of 20 ha of Of Almost certain This extent of vegetation clearing cannot be
from the pipeline corridor. Concern RE 11.3.2 and 19 ha of Of Concern RE avoided if the Project is to proceed.
11.3.4.
Loss of 101 ha of Not of Concern Minor The most significant impact will be the loss of 4.5 ha Almost certain This extent of vegetation clearing cannot be
REs from the pipeline corridor. of the riparian community, RE 11.3.25. avoided if the Project is to proceed.
Loss of 255 ha of non remnant Minor A proportion of these will be native regrowth Almost certain This extent of vegetation clearing cannot be
vegetation from the pipeline vegetation within 50 m of a watercourse, or avoided if the Project is to proceed.
corridor. endangered regrowth vegetation in rural areas on
freehold and agricultural and grazing State leasehold
land. This vegetation is protected under the
Vegetation Management Act (1999).
Habitat fragmentation resulting in Minor As the width of the pipeline corridor will be no greater | Possible Fragmentation impacts will only be incurred
edge effects (i.e. weed invasion) than 30m, and the construction related component of once as a result of the pipeline construction,
along the edges of the new the easement will be subject to natural and at times with fragmentation related impacts
easement. fostered regeneration, edge effects are not expected decreasing over time. A narrow maintenance
to be significant, and fragmentation will not isolate easement will be maintained over time,
habitat patches. although this is not expected to prevent
wildlife dispersal.
Loss of 4.5 ha (RE 11.3.25) of Minor Eucalyptus raveretiana was recorded from the vicinity | Rare No direct impact on this species is expected
known habitat for the vulnerable of the pipeline route during the terrestrial field survey, over any timeframe. It is a large,
Eucalyptus raveretiana. however there are no records from within the 30m conspicuous tree species which would have
pipeline corridor. been detected from the PPA is present.
The loss of potential habitat is not expected to have a
significant impact on this species, as this species
occur throughout the region with numerous records to
the north of the pipeline route.
Loss of remnant area of RE 11.7.2 | Moderate A population of Bertya pedicellata was recorded from | Likely Without mitigation, impacts may be moderate

providing confirmed habitat for the
rare Bertya pedicellata.

RE 11.7.2 along the current preferred option. There is
also potential for it to occur in habitats mapped as RE
11.10.7.

on local population of the species. However,
impacts on this species can be avoided or
mitigated.
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Hazard Consequence Comments Likelihood Comments
Loss of remnant area of RE 11.5.9 | Moderate Populations of Persoonia amaliea were recorded from | Likely Without mitigation, impacts may be moderate
providing confirmed habitat for the RE 11.7.2 and RE 11.5.9 from the vicinity of the on local population of the species. However,
rare Persoonia amaliae. pipeline route. There is also potential for it to occur in impacts on this species can be avoided or
habitats mapped as RE 11.10.7. Clearing of the mitigated.
current preferred option will result in the loss of 13.2
ha of potential habitat for this species, and will impact
on confirmed habitat in RE 11.5.9.
Loss of 4.1 ha of potential habitat Moderate Targeted seasonal surveys are recommended to Possible If any of these species are found during pre-
for the perennial grass species, confirm the presence of these species. construction surveys, then suitable
Digitaria porrecta, Dichanthium management plans, i.e. translocation, will be
queenslandicum and Dichanthium implemented.
setosum, and perennial herb,
Trioncinia retroflexa.
Spread of declared weeds from Minor Potential for spread of weeds throughout the pipeline | Likely Weed management plan will be implemented
construction of the pipeline into easement from the movement of soil and seed by from the outset of construction.
areas not currently weed infested. construction vehicles.
Associated infrastructure
Rock quarry sites for dam Minor The potential site near the right abutment would Possible At this stage, the potential site near the right
construction. impact on remnant eucalypt woodland. The sites at abutment is a suitable and likely option.
Marylands and Mt Brigit support mixed Eucalypt Further investigations are required to confirm
woodland (some of which is remnant vegetation) this.
Sand extraction sites for pipeline Moderate Potential sand extraction sites have been identified Possible The extent of impact is unknown at this
construction. from a number of watercourses along the pipeline stage, however extraction of sand from within
route. the watercourses has potential to impact on
riparian vegetation (RE 11.3.25) and habitat
for the vulnerable Eucalyptus raveretiana.
Connors River causeway and Moderate The causeway and river crossings will require the Possible Clearing will be minimised in the riparian

Funnel Creek and Denison Creek
river crossings

clearing of riparian vegetation which has potential to
impact on RE 11.3.25 and habitat for the vulnerable
Eucalyptus raveretiana.

zones by selecting the crossing route of
lease impacts and by reducing the corridor
width as far as practicable. The temporary
river crossings will be removed upon
completion of construction and the sites
rehabilitated.
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Table 10-28 Terrestrial flora, risk assessment results

Making Water Work

Hazard Factors Impacts Initial Risk Mitigation Measures Mitigation Residual As low as
Effectiveness Risk reasonably
practical?
Dam and surrounds
Loss of 889 ha of Of Clearing of water Loss of state Moderate x Vegetation offsets in compliance Complete Zero Yes
Concern REs. storage area for significant Almost Certain | with the VM Act. This results in no
construction of dam wall | vegetation. = High net loss of Of Concern REs over
and inundation to FSL. time. Maintenance of vegetation
offsets to ensure they are not
affected by drought, weeds etc.
Loss of 1132 ha of Not of | Clearing of water Loss of specialist | Moderate x Vegetation offsets in compliance Significant - Medium No. Management of
Concern REs. storage area for riparian Almost Certain | with the VM Act. This resultsinno | only riparian wholly purchased
construction of dam wall | community. = High net loss of specialist riparian REs are offset, properties primarily
and inundation to FSL. communities over time. a remaining 464 for environmental
Maintenance of vegetation offsets ha of Not of purposes will
to ensure they are not affected by Concern REs is provide a greater
drought, weeds etc. Not of Concern | not required by area of secure
Vegetation does not require a legislation to be habitat than that
Vegetation Management Offset. offset. lost as a result of
the Project and
effectively offsets
Project related
impacts.
Loss of 3905 ha of non Clearing of water Loss of native Minor x Almost | Non-remnant vegetation may not Moderate Low Yes.
remnant vegetation. storage area for regrowth Certain = require a Vegetation Management
construction of dam wall | vegetation Medium Offset under current legislation and
and inundation to FSL. | protected under policy. Management of wholly
the VM Act. purchased properties for
environmental purposes will
provide a greater area of secure
habitat than that lost as a result of
the Project and effectively offsets
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Making Water Work

Hazard Factors Impacts Initial Risk Mitigation Measures Mitigation Residual As low as
Effectiveness Risk reasonably
practical?
Project related impacts.
Habitat fragmentation Clearing of the water Weed invasion Minor x Weed management plan to be Significant Low Yes
resulting in edge effects storage area for and disturbance | Possible = implemented from the outset of
(i.e. weed invasion) construction and adapted species | Medium construction to monitor and control
around the newly created | operation of the dam. around the newly weeds at the dam.
edges of the FSL and created edges of
dam wall footprint. the FSL.
Loss of 3ha of habitat for | Clearing of the water Possibly some Minor x Protect remaining habitat for this Complete Low Yes
the rare Cerbera storage area for impact on Possible = species on the left abutment and
dumicola. construction and individuals of the | Medium elsewhere in the Project area.
operation of the dam. species, although Control weeds within and
a substantial surrounding the habitat of this
proportion of the species.
population is
located outside of
the construction
footprint.
Loss of 719 ha of Clearing of the water Potential loss of Insignificant x Habitat for Eucalyptus raveretiana | Complete Low Yes
potential habitat (RE storage area for individual Rare = Low will be provided as part of the
11.3.25) for the vulnerable | construction and remnant trees if vegetation offsets to provide no net
Eucalyptus raveretiana. operation of the dam. present in the loss of the specialist riparian
water storage community, RE 11.3.25, which is
area. potential habitat for this species.
Loss of 3ha of potential Clearing of the water Potential loss of | Insignificant x Undertake targeted surveys for Complete Low Yes
habitat for the rainforest storage area for individual species | Rare= Low threatened species pre-
vines, Marsdenia construction and and/or construction. If species is found,
hemiptera and Rourea operation of the dam. populations if implement suitable translocation
brachyandra and present in the programs to achieve no net loss of
rainforest shrub, Actephila water storage the species.
sessiliflora. area.
Spread of declared Construction and Proliferation of Minor x Likely = | Weed management plan to be Significant Low Yes
weeds into implemented from the outset of
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Making Water Work

Hazard Factors Impacts Initial Risk Mitigation Measures Mitigation Residual As low as
Effectiveness Risk reasonably
practical?
weeds. operation of the dam. cleared and Medium construction to monitor and control
disturbed areas weeds at the dam.
from construction
of the dam.
Dust generation Construction of the Adverse effect on | Insignificant x Dust control measures will be Significant Low Yes
dam, in particular surrounding plant | Possible = Low | implemented during construction as
operation of the growth from dust part of the EMP. Vine thicket
concrete batching plant. | generated from habitat adjacent to the left
construction. abutment will be fenced off to
minimise impacts on Cerbera
dumicola.
Pipeline
Loss of 1.9 ha of Clearing of the pipeline | Loss of state Moderate x The final pipeline alignment will be | Complete Low Yes
Endangered REs. corridor for construction | significant Likely = High refined to avoid remnants and
and operation of the vegetation and utilise existing cleared easements
pipeline. EPBC listed where possible. The construction
ecological easements (max 30m in width) will
community. be reduced in such sensitive
environmental areas to
approximately 20m. The
construction easement will be partly
rehabilitated or allowed to
regenerate at priority locations as
the maintenance easement is only
18m in width.
Vegetation offsets in compliance
with the VM Act and DEWHA offset
policy to achieve no net loss of
Endangered REs over time.
Maintenance of vegetation offsets.
Loss of 40 ha of Of Clearing of the pipeline | Loss of state Moderate x Vegetation clearing will be Complete Low Yes
Concern REs corridor for construction | significant Likely = High restricted to a 30m wide corridor.
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Making Water Work

Hazard Factors Impacts Initial Risk Mitigation Measures Mitigation Residual As low as
Effectiveness Risk reasonably
practical?
and operation of the vegetation and The final pipeline alignment will be
pipeline. habitat. refined to avoid remnants and
utilise existing cleared easements
where possible.
Vegetation offsets in compliance
with the VM Act to achieve no net
loss of Of Concern REs over time.
Maintenance of vegetation offsets.
Loss of 101 ha of Not of Clearing of the pipeline | Loss of Minor x Likely = | Vegetation clearing will be Moderate -only | Low No. Management of
Concern REs corridor for construction | vegetation and Medium restricted to a 30m wide corridor. riparian REs are wholly purchased
and operation of the habitat, including The final pipeline alignment will be | offset, a properties for
pipeline. specialist riparian refined to avoid remnants and remaining 96 ha environmental
community. utilise existing cleared easements of Not of purposes will
where possible. Concern REs is provide a greater
Vegetation clearing in riparian not required by area of secure
zones will be minimised by Iegislation to be habitat than that
selecting the crossing route of least | offset. lost as a result of
impact, by reducing the corridor the Project and
width as far as practicable, or by effectively offsets
using boring rather than trenching. Project related
Vegetation offsets in compliance Impacts.
with the VM Act to achieve no net
loss of specialist riparian RES over
time. Maintenance of vegetation
offsets.
Not of Concern Vegetation does
not require a Vegetation
Management Offset.
Loss of 255 ha of non Clearing of the pipeline | Loss of native Minor x Likely = | No VM offsets are proposed. Moderate Low Yes.
remnant vegetation corridor for construction | regrowth Medium Management of wholly purchased
and operation of the vegetation properties primarily for
pipeline. protected under environmental purposes will
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Making Water Work

Hazard Factors Impacts Initial Risk Mitigation Measures Mitigation Residual As low as
Effectiveness Risk reasonably
practical?
the VM Act. provide a greater area of secure
habitat than that lost as a result of
the Project and effectively offsets
Project related impacts..
Habitat fragmentation Clearing of the pipeline | Habitat Minor x Weed management plan to be Significant Low Yes
resulting in edge effects corridor for construction | disturbance from | Possible = implemented from the outset of
(i.e. weed invasion) along | and operation of the weed invasion Medium construction to monitor and control
the edges of the new pipeline. and disturbance weeds along the pipeline. Natural
easement. adapted species and fostered regeneration of the
along the edges construction easement will reduce
of the easement. edge effects.
Loss of 4.5 ha (RE Clearing of riparian No direct impact | Minor x Rare = | Vegetation clearing in riparian Complete Low Yes
11.3.25) of known habitat | crossings for on this species Low zones will be minimised by
for the vulnerable construction and likely, not selecting the crossing route of least
Eucalyptus raveretiana. operation of the detected within impact, by reducing the corridor
pipeline. PPA footprint. width as far as practicable, or by
using boring rather than trenching.
A pre-construction survey will be
undertaken to locate all species at
the pipeline crossings. The final
pipeline alignment will be refined to
avoid remnants and significant
species.
Habitat for Eucalyptus raveretiana
will be provided as part of the
vegetation offsets to provide no net
loss of the specialist riparian
community, RE 11.3.25, which is
potential habitat for this species.
Loss of known habitat for | Clearing of the pipeline | Loss of confirmed | Moderate x A pre-construction survey will be Complete Low Yes
the rare Bertya corridor for construction | population of Likely = High undertaken to locate all species in
pedicellata. and operation of the Bertya known habitat. The final pipeline
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Making Water Work

Hazard Factors Impacts Initial Risk Mitigation Measures Mitigation Residual As low as
Effectiveness Risk reasonably
practical?
pipeline. pedicellata in alignment will be refined to avoid
remnant area of remnants and significant species.
RE11.7.2. Where impact to the Bertya
pedicellata is unavoidable,
translocate individuals from the
pipeline corridor to suitable
translocation sites to achieve no
net loss of the species.
Loss of known habitat for | Clearing of the pipeline | Loss of confirmed | Moderate x A pre-construction survey will be Complete Low Yes
the rare Persoonia corridor for construction | population of Likely = High undertaken to locate all species in
amaliae. and operation of the Persoonia known habitat. The final pipeline
pipeline. amaliae in alignment will be refined to avoid
remnant area of remnants and significant species.
RE 11.10.7, and Where impact to Persoonia amaliae
known habitat in is unavoidable, translocate
RE 11.7.2and individuals from the pipeline
11.5.9. corridor to suitable translocation
sites to achieve no net loss of the
species.
Loss of 4.1 ha of potential | Clearing of the pipeline | Potential loss of | Moderate x Undertake targeted seasonal Complete Low Yes
habitat for the rare and/or | corridor for construction | individual species | Possible = High | surveys for these species pre-
threatened species, and operation of the and/or construction. If species is found,
Digitaria porrecta, pipeline. populations if implement suitable translocation
Dichanthium present in the programs to achieve no net loss of
queenslandicum and water storage the species.
Dichanthium setosum, area.
and Trioncinia retroflexa.
Spread of declared Construction and Proliferation of Minor x Likely = | Weed management plan to be Significant Low Yes
weeds. operation of the weeds Medium implemented from the outset of
pipeline. throughout the construction to monitor and control
pipeline weeds along the pipeline.
easement from
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Hazard Factors Impacts Initial Risk Mitigation Measures Mitigation Residual As low as
Effectiveness Risk reasonably
practical?
construction of
the pipeline.
Associated
infrastructure
Potential rock quarry site | Clearing of vegetation Loss of Not of Minor x Not of Concern Vegetation does None Medium No. Management of
near right abutment of for establishment of Concern remnant | Possible = not require a Vegetation wholly purchased
dam wall. rock quarry to source vegetation and Medium Management Offset. properties primarily
material for dam wall habitat. for environmental
construction. purposes will
provide a greater
area of secure
habitat than that
lost as a result of
the Project and
effectively offsets
Project related
impacts.
Potential sand extraction | Clearing of riparian Potential loss of | Moderate x Selection of sand extraction access | Complete Low Yes
sites along pipeline route. | vegetation for extraction | remnant riparian | Possible = High | sites to avoid remnant riparian
of sand from vegetation and vegetation where possible. Where
watercourses for habitat for this is unavoidable, provision of
pipeline construction. vulnerable vegetation offsets to provide no net
Eucalyptus loss of the specialist riparian
raveretiana. community, RE 11.3.25, which is
potential habitat for Eucalyptus
raveretiana.
Connors River causeway | Clearing of riparian Potential loss of | Moderate x A pre-construction survey will be Complete Low Yes
and Funnel Creek and vegetation for causeway | remnant riparian | Possible = High | undertaken to locate any
Denison Creek river and river crossings for vegetation and Eucalyptus ravertiana at the river
crossings. pipeline construction. habitat for crossings. The final alignment will
vulnerable be refined to avoid remnant riparian
Eucalyptus vegetation and significant species

CONNORS RIVER DAM AND PIPELINES EIS
PAGE 10-90




SINCLEMN ANk MERZ

Making Water Work

Hazard Factors Impacts Initial Risk Mitigation Measures Mitigation Residual As low as
Effectiveness Risk reasonably
practical?
raveretiana. where possible.

Where this is unavoidable,
provision of vegetation offsets to
achieve no net loss of the specialist
riparian community, RE 11.3.25,
which is potential habitat for
Eucalyptus raveretiana.

Vegetation clearing in riparian
zones will be minimised by
selecting the crossing route of least
impact, and by reducing the
corridor width as far as practicable.
The temporary river crossings will
be removed upon completion of
construction and the sites
rehabilitated.
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