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1. Introduction

1.1 Proposed Action background

Bunbury Water Corporation, trading as Aqwest, propose to provide recycled water for the irrigation of
existing open spaces within the City of Bunbury (Hay Park, Hands Oval and Forrest Park) and for
construction water requirements of the Bunbury Outer Ring Road (BORR) project.

The Project will be constructed in two stages:

—  Water Resource Recovery Scheme (WRRS) Stage 1 — Open Space Irrigation in City of Bunbury
(‘Stage 1’)
e Stage 1 pipeline route lies from the Recycled Water Treatment Plant (RWTP) to Parade
Road, and north to City of Bunbury public open spaces, a distance of approximately seven
kilometres (km).

— WRRS Stage 2 — BORR construction water (‘Stage 2)

e  Stage 2 pipeline route is located from Parade Road bifurcation to BORR point-of-use at
South Western Highway / Centenary Road intersection.

After completion of environmental assessments and engineering design, the clearing of native
vegetation has been avoided for Stage 1.

Stage 2 has undergone an extensive route selection and impact avoidance process, however there
are unavoidable residual impacts to threatened species and communities.

This Draft Offset Strategy has been prepared to offset residual impacts associated with construction of
the Stage 2 distribution pipeline (the Proposed Action). The Proposed Action Area is approximately
5.5 km in length, with a disturbance area of approximately 6.67 ha (Figure 1).

1.2  Purpose of this report

This Draft Offset Strategy provides preliminary assessment of the proposed direct offsets. This
includes offset impact, offset quantification and assessment against the Commonwealth and State
offset policies and guidelines.

This Draft Offset Strategy demonstrates Aqwest's commitment to offset the Proposed Action’s
significant residual impacts.

1.3  Scope and limitations

This report: has been prepared by GHD for Agwest and may only be used and relied on by Aqwest for
the purpose agreed between GHD and Aqwest as set out in section 1.2 of this report.

GHD otherwise disclaims responsibility to any person other than Aqwest arising in connection with this
report. GHD also excludes implied warranties and conditions, to the extent legally permissible.

The services undertaken by GHD in connection with preparing this report were limited to those
specifically detailed in the report and are subject to the scope limitations set out in the report.

The opinions, conclusions and any recommendations in this report are based on conditions
encountered and information reviewed at the date of preparation of the report. GHD has no
responsibility or obligation to update this report to account for events or changes occurring subsequent
to the date that the report was prepared.
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The opinions, conclusions and any recommendations in this report are based on assumptions made
by GHD described in this report. GHD disclaims liability arising from any of the assumptions being
incorrect.

14  Assumptions

This Draft Offset Strategy is based on the Proposed Action, as detailed in Figure 1. Any changes to
the Proposed Action that alter the predicted impacts to threatened species and communities would
require revision of the strategy.

GHD | Agwest | 12537061 | Bunbury Water Resource Recovery Scheme 2

This document is in draft form. The contents, including any opinions, conclusions or recommendations contained in, or which may be implied from,
this draft document must not be relied upon. GHD reserves the right, at any time, without notice, to modify or retract any part or all of the draft
document. To the maximum extent permitted by law, GHD disclaims any responsibility or liability arising from or in connection with this draft
document.



eany Lonyy.

IR PRI
\
ealy Uol}dy pasodold

120z/LLE  sjeq
0 "ON uosiAay
190.€52}  "ON Jo8loid

sagowopy
d 7 9Be3s SYIM Ainqung
uonesodio) sejep Kinqung 3semby

i
et
(Y] Tm:o«:mU» v |

b g o 3
- —RyAleUsjUS T

)
= G ALY :wﬁm>>
r * ]
s CUVEREN|
Jueyneypa:
.‘mc:mr:mx.r.
¥ e ¥ o
¥

e

G e,
- Ainqungzsndiied

SomervillerDrs=

9}

uojjessng

0

(o]
: | b Ed[Is) Ainqung
» » - T 2 ] I = £ . A ~ < ; ¥ s ™ v 3
did -~ . ] — = HL S Slie4 uoiutns % e ‘r' Y /
z abess - eary 1 B LN S ; : e : : STy
uonoy pasodoid Ee L - g 0\

—




2. Environmental Offset Policy
Framework

Environmental offsets are conservation actions that provide environmental benefits intended to
counterbalance the significant residual environmental impacts associated with a proposed action
(GoWA, 2014). Agwest intends to counterbalance the residual impact of the Proposed Action through
implementation of an environmental offset strategy. The strategy will be prepared in accordance with
the WA Government's Environmental Offset Policy (GoWA, 2011), WA Offset Guideline (GoWA, 2014)
and the Australian Government’'s EPBC Act Environmental Offsets Policy (DSEWPAC, 2012a).

The section provides information on the draft offset strategy for the Proposed Action. Offset
requirements have been determined through assessment of the direct residual impacts of the
Proposed Action based on the revised design, field survey and site assessment.

Further assessment of offsets will be undertaken, and an offset implementation plan developed as part
of the final strategy. This will include details for targets for each offset, the management actions
(including their timing), responsible parties, monitoring and corrective actions.

The Commonwealth Offsets Assessment Guide (DSEWPaC (2012b and 2012c) has been used to
define the quantum of impact and extent of offset provided by each offset area. Summary tables are
provided herein that detail the key inputs and outcomes of the assessment against the Commonwealth
Offsets Assessment Guide.

2.1 EPBC Act Environmental Offsets Policy
(DSEWPAC, 2012a)

The EPBC Environmental Offsets Policy (DSEWPAC, 2012a) requires the following Principles are met
by an offset:

— Suitable offsets must deliver an overall conservation outcome that improves or maintains the
viability of the protected matter

—  Suitable offsets must be built around direct offsets, but may include other compensatory
measures

—  Suitable offsets must be in proportion to the level of statutory protection that applies to the
protected matter

— Suitable offsets must be of a size and scale proportionate to the residual impacts on the
protected matter

—  Suitable offsets must effectively account for and manage the risks of the offset not succeeding

— Suitable offsets must be additional to what is already required, determined by law or planning
regulations, or agreed to under other schemes or programs

— Suitable offsets must be efficient, effective, timely, transparent, scientifically robust and
reasonable

—  Suitable offsets must have transparent governance arrangements including being able to be
readily measured, monitored, audited and enforced.

2.2 WA Environmental Offsets Policy (GoWA,
2011)

The WA Environmental Offsets Policy (GoWA, 2011) requires the following Principles are considered
when developing an offset proposal:

—  Environmental offsets will only be considered after avoidance and mitigation options have been
pursued
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—  Environmental offsets are not appropriate for all projects

— Environmental offsets will be cost-effective, as well as relevant and proportionate to the
significance of the environmental value being impacted

—  Environmental offsets will be based on sound environmental information and knowledge

—  Environmental offsets will be applied within a framework of adaptive management

—  Environmental offsets will be focused on longer term strategic outcomes.
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impacts

3.1

species

To identify the potential occurrence of conservation significant communities and species associated
with the Proposed Action, biological surveys were undertaken across spring 2020 and summer-
autumn 2021. The surveys were:

Existing environment and predicted

Identification of significant communities and

— Detailed and targeted flora and vegetation survey (October, December 2020, April 2021) (GHD,

2021)

— Dieback survey and report by accredited assessor (October 2020) (GSBL, 2021)

—  Basic fauna survey (October 2020) and targeted Western Ringtail Possum (WRP) surveys
(October 2020, April 2021) and Black Cockatoo foraging, breeding and roosting habitat surveys
(October 2020, April 2021) (Biota, 2021)

— Clay Pans TEC site visit with the Department of Biodiversity, Conservation and Attractions
(DBCA,) flora officer on 17 June 2020.

The ecological surveys have confirmed the presence of two threatened ecological communities
(TECs) and two conservation significant species within the Proposed Action (Table 1). An additional
TEC occurs adjacent to the to the Proposed Action however has been avoided through design.

Table 1

Community / Species

Conservation significant communities and species

Short Description

Status

Western
Australia

Status
EPBC Act

Banksia Woodlands of | The ecological community is a woodland Endangered | Priority 3 PEC
the Swan Coastal Plain | associated with the Swan Coastal Plain. A key TEC
(TEC) diagnostic feature is a prominent tree layer of
Banksia dominated Banksia, with scattered eucalypts and other tree
woodlands of the Swan | SPecies often present among or emerging above
Coastal Plain IBRA the Banksia canopy. The understorey is a
region species rich mix of sclerophyllous shrubs,
Priority Ecoloaical graminoids and forbs. The ecological community

(Priority -cologica is characterised by a high endemism and
Community (PEC)) considerable localised variation in species

composition across its range (TSSC, 2012.
Tuart (Eucalyptus Mostly confined to Quindalup Dunes and Critically Priority 3 PEC
gomphocephala) Spearwood Dunes from Jurien Bay to the Endangered
woodlands and Forests | Sabina River, with outliers along some rivers. TEC
of the Swan Coastal Tuart is the key dominant canopy species
Plain (TEC) however Tuart communities comprise a variety
Tuart (Eucalyptus of flora and fauna assemblages. Flora
gomphocephala) commonly occurring with Tuart include Agonis
woodlands of the Swan | flexuosa, Banksia attenuata,
Coastal Plain (PEC) B. grandis, Allocasuarina fraseriana, Xylomelum

occidentale, Macrozamia riedlei, Xanthorrhoea

preissii, Spyridium globulosum, Templetonia

retusa and Diplolaena dampieri
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Community / Species | Short Description Status Status

EPBC Act Western

Australia
Claypans of the Swan The seasonal clay-based wetlands are the most | Critically TEC
Coastal Plain TEC floristically diverse of the Swan Coastal Plain Endangered | Vulnerable
WA TEC Herb rich wetlands. The deeper pools and wet flats are TEC
saline shrublands in characterised by temporally overlapping suites
clay pans (Floristic of annual herbs and geophytes (plants that die

Community Type (FCT) down to bulbs corms or tubers over summer)
07)/ Dense shrublands that flower and set seed as the pools dry

on clay flats through spring. Over summer the clay
substrates dry to impervious pans. At least 50%

(FCT09) of the flora comprise annual or perennial herbs,
many endemic to the claypans. These clay pan
communities are otherwise known as ‘floristic
community type 7, 8, 9, and 10a’ as defined in
the 1994 report by Gibson et al. entitled ‘A
floristic survey of the southern Swan Coastal
Plain’.
Black Cockatoo Black Cockatoos, belonging to the Threatened Endangered
species Calyptorhynchus genus, are large, black- (Carnaby’s, (Carnaby’s,
feathered cockatoos that have loud, distinctive and and Baudin’s)
calls and are most often observed flying and Baudin’s) Vulnerable
feeding in small to large flocks. There are three Vulnerable (Forest Red-
threatened species of Black Cockatoo that are (Forest Red- | tailed black
found in Western Australia. tailed black | cockatoo)
cockatoo)
Western Ringtail The Western Ringtail Possum (Pseudocheirus Critically Critically
Possum occidentalis) is a small to medium sized leaf- Endangered | Endangered

eating arboreal marsupial, with adults weighing
approximately 700 g to 1.3 kg, a head/body
length of 30-40 cm and a tail as long as its body.
Its tail is strongly prehensile which is used to
support the possum while foraging in the tree
canopy.

The WRP is a threatened species under State
and Commonwealth legislation.

3.2 Impact avoidance

The WA Environmental Offsets Policy (2011) notes that environmental offsets will only be considered
after avoidance and mitigation options have been pursued. Aqwest operates on a hierarchy of avoid,
minimise, reduce, rehabilitate and offset environmental impacts. This hierarchy has been applied
through changes in scope and design, development of strategies and finally, an offset proposal.

Table 2 provides a summary of the key measures implemented to avoid and mitigate potential impacts
to the environment, and to conservation significant communities and species from this Proposal.

Table 2 Summary of mitigation hierarchy application
popect sunmay  Oweme
Detailed ecological GHD (2021) and Biota (2021) have Conservation significant areas have
surveys to identify carried out surveys that have identified been identified, and communicated to
environmental the presence of conservation significant | the design team. The design team has
constraints and communities, species and their habitat. avoided impacts to these areas
opportunities for Site visit with DBCA flora officer to wherever possible.
avoidance confirm and map the extent of Clay Pans | The detailed mapping and confirmation
TEC. by DBCA flora officers enabled the
design to avoid areas of Clay Pans
TEC.
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| Aspect | Summay _____________Outcome

Avoidance and Route selection assessment undertaken | Avoid impacts of clearing by using
minimisation through cleared areas where possible and
design / construction reduce width

Trenchless techniques to avoid impacts
to vegetation (where possible)

Avoidance of direct impact to Clay Pans | The pipeline alignment and construction
TEC corridor has been positioned to avoid
clearing of the Clay Pans TEC.

Reduce potential Trenchless construction — reduce the Trees retained alongside areas of
indirect tree death impact to root balls of trees and the construction works occurring
through construction likelihood of detrimental impacts or tree

techniques death

Minimisation through Construction Environmental — Clearing management
construction Management Plan (CEMP) to be — Fauna spotter

management implemented

— Excavations managed to ensure
egress

— Hazardous materials contained and
managed using MSDS

— Waste management processes
implemented

— Dust management processes
implemented

— Noise mitigated

— Stabilisation processes
implemented to minimise erosion

— ASS risk managed

— Hygiene managed to avoid
introduction and spread of dieback /
weeds

— Revegetation undertaken where
possible

Offsets for residual Flora and vegetation survey undertaken Two direct offsets identified
significant impacts

3.3  Significant residual impacts

Residual impacts associated with the Proposed Action have been determined through application of
the residual impact significance model detailed in the WA Environmental Offsets Guidelines (GoWA,
2014) (Table 3). Due to residual impacts being related to threatened species or communities the
Environmental Protection and Biodiversity Conservation Act 1999 (EPBC Act) Environmental Offsets
Policy and Offset Assessment Guide calculator has been applied (DSEWPAC, 2012a).

The residual impacts that apply to this document are shown in Figure 2 and include two TECs and
habitat for two conservation significant fauna species.
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4. Proposed offsets

4.1 Proposed offset 1 — Lot 935 Somerville Drive
Manea Park

4.1.1 Location information

—  Location: Lot 935 Somerville Drive (Lot 935 on Plan 220463) College Grove is located
approximately 1.3 km north of the Proposed Action. This Lot intersects Manea Park (Figure 3).

—  Tenure: Crown, Reserve No. 36316, Managed by Agwest
—  Ownership: Crown
— Size:5ha

4.1.2 Key attributes and values

Ecoedge (2021) completed a reconnaissance flora and vegetation survey in June 2021 (Appendix A).
The survey identified nine vegetation units or subunits, two of which were inferred as the
Commonwealth Banksia woodlands of the Swan Coastal Plain (Banksia Woodland TEC). GHD also
completed a site walk-over to define the fauna habitat values. A summary of the key findings is
provided in Table 4 and includes:

— Banksia Woodland TEC: 1.01 ha of Good to Excellent condition Banksia Woodland TEC. An
additional 0.46 ha of Banksia community that is Degraded or does not meet the criteria for
Banksia species cover / diversity. The total 1.47 ha of Ecoedge (2021) vegetation unit A is likely
to form part of the larger Banksia TEC community within Manea Park.

—  Western Ringtail Possum: 4.84 ha of habitat (1.01 ha of core habitat and 3.84 ha of supporting
habitat — aligning with the categories by Biota (2021) in their assessment of the Proposed Action
impact area). Targeted surveys for Western Ringtail Possums have not been completed for the
Lot, however Biota (2020) assessed approximately 30% of Manea Park as part of the BORR
Project, and this identified Manea Park as medium habitat suitability with 103 individual
observations of Western Ringtail Possums (Biota, 2020).

—  Black Cockatoo species: approximately nine potential breeding trees (suitable species with a
Diameter at Breast Height (DBH) of greater than 50 cm, without suitable hollows), 4.84 ha of
habitat (1.01 ha of high quality foraging and 3.83 ha of medium quality foraging habitat).

Table 4 Aqwest Lot 935 through Manea Park — Vegetation types and fauna values

Vegetation | Description Extent | Extent key
Type (ha) attributes

Eucalyptus marginata and Corymbia calophylla woodland 1.00 Banksia Woodland

over Banksia attenuata, B. grandis, B. ilicifolia, Xylomelum TEC: 0.9 ha
occidentale low woodland over Kunzea glabrescens, tall Western Ringtail
open shrubland over Melaleuca thymoides open shrubland Possum: 0.9 ha core
over Calytrix flavescens, Hibbertia hypericoides, Stirlingia habitat

latifolia, Xanthorrhqga prunonis low open shrubland over Black Cockatoo
Dasypogon bromeliifolius scattered herbs on grey sand. 0.9 ha high quality
Good or better condition (TEC): 0.9 ha foraging
Degraded: 0.11 ha

Provides core habitat for Western Ringtail Possum and

Black Cockatoo roosting, potential nesting and for the
Banksia areas foraging habitat.

A2 Corymbia calophylla woodland over Agonis flexuosa low 0.36 Western Ringtail
woodland over Kunzea glabrescens isolated tall shrubs over Possum: 0.36 ha
Melaleuca thymoides, Xanthorrhoea brunonis low open supporting habitat
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Vegetation | Description Extent | Extent key
Type (ha) attributes

shrubland over Dasypogon bromeliifolius, *Hypochaeris Black Cockatoo:
glabra open herbland on grey sand. 0.36 ha medium
Dieback is expected in this patch as there is a lack of quality foraging

Banksia species.
Good and Very Good: 0.36 ha

A3 Banksia attenuata, B. ilicifolia, Agonis flexuosa woodland 0.1 Banksia Woodland
Banksia over Melaleuca thymoides sparse shrubland over Hibbertia TEC: 0.11 ha
woodland hypericoides, Calytrix flavescens, Stirlingia latifolia low open Western Ringtail
TEC shrubland over *Hypochaeris glabra scattered herbs on grey Possum: 0.11 ha core
sand on low ridge. habitat
Very Good condition (TEC): 0.11 ha Black Cockatoo

0.11 ha of high
quality foraging

B1 Corymbia calophylla, Eucalyptus marginata, Melaleuca 0.06 3.47 ha of Western
preissiana tall woodland over Taxandria linearifolia tall open Ringtail Possum
shrubland over Xanthorrhoea brunonis low open shrubland supporting habitat
over Lepidosperma tenue, Baumea juncea open sedgeland and Black Cockatoo
on damp grey sand. medium quality
Very Good condition: 0.06 ha foraging habitat.

B2 Corymbia calophylla isolated trees to open woodland over 3.11

Agonis flexuosa, Melaleuca preissiana, M. rhaphiophyila,
Banksia littoralis low woodland over Kunzea glabrescens tall
open shrubland over Xanthorrhoea brunonis sparse low
shrubland over Dasypogon bromeliifolius, *Hypochaeris
glabra scattered herbs on damp grey sand.

Good condition: 3.11 ha

B3 Corymbia calophylla, Nuytsia floribunda woodland over 0.19
Acacia saligna, Jacksonia furcellata, Kunzea glabrescens
tall shrubland over Xanthorrhoea brunonis sparse low
shrubland over *Arctotheca calendula, *Ursinia anthemoides
scattered herbs on damp grey sand.

Good and Very Good condition: 0.08 ha
Degraded: 0.12 ha

C Melaleuca preissiana, M. rhaphiophylla, Banksia littoralis 0.1
woodland over M. incana subsp. incana tall shrubland over
Lepidosperma longitudinale, Baumea juncea sedgeland
grading into Melaleuca preissiana, M. rhaphiophylla
woodland over Acacia saligna tall shrubland over Hakea
varia sparse shrubland

Excellent: 0.11 ha

D Melaleuca rhaphiophylla, M. preissiana woodland over 0.02
Baumea juncea, Lepyrodia glauca, Juncus pallidus
sedgeland with *Ehrharta longiflora sparse tussock
grassland and *Geranium molle isolated herbs on damp
grey-brown loamy sand

Good condition: 0.02 ha

E Melaleuca rhaphiophylla, Acacia saligna tall open shrubland | 0.06
over Lepidosperma longitudinale, Juncus pallidus open
sedgeland with *Anthoxanthum odoratum tussock grassland
and *Lotus subbiflorus sparse herbland on wet grey-brown
clay.

Good condition: 0.06 ha
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4.1.3 Current threats

The Lot has been designated for water infrastructure and there is a high likelihood that future
development would be considered. This Lot was initially considered as an alternate alignment for this
Proposed Action.

Sections are in Degraded condition with evidence of dieback noted and weeds prominent in the
understorey.

Manea Park is currently accessible to the public for recreational activities such as bushwalking.

4.1.4 Proposed offset measures

Agwest intends to transfer the Lot to DBCA for amalgamation into the adjacent Manea Park. This has
been discussed with DBCA, who have provided in-principle support (Appendix A). Further discussions
are to be held as part of the next phase of the offset strategy to confirm management actions. This is
likely to include on-ground measures such as weed and dieback management.

Plate 1 Proposed offset 1
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4.2 Proposed offset 2 — Lot 933 on Plan 220464,
College Grove

4,21 Location information

—  Location: Lot 933 St John Mews (Lot 933 on Plan 220464) College Grove is located
approximately 1 km north of the Proposed Action (Figure 3).

—  Tenure: Crown, Reserve No. 36316, Managed by Aqwest

—  Ownership: Crown

— Size: 4.2 ha

4.2.2 Key attributes and values

GHD (2019) completed a reconnaissance flora and fauna survey of Lot 933 on 2 September 2019.
The survey identified three broad vegetation types and habitat for the Western Ringtail Possum and
Black Cockatoos (Table 5, Appendix B).

An additional site visit by a GHD senior ecologist was undertaken on 29 August 2021 to assess site
suitability as an offset for impacts to Tuart Woodlands, Black Cockatoos and Western Ringtail
Possums. This identified that vegetation types Peppermint Tuart woodland and Tuart and Banksia
woodland are structurally consistent with the description for Tuart Woodland TEC.

Generally, the vegetation is largely Degraded with some patches of Good condition. The site contains
healthy Banksia and Xanthorrhoea plants in several locations and no areas of obvious die-off of
susceptible species were observed, suggesting that the site is not extensively impacted by
phytophthora dieback.

Based on the site visits it is considered that Lot 933 provides the following offset values:

—  Approximately 2.9 ha of Tuart Woodland in Good to Degraded condition

— 1.3 ha of degraded open shrublands over weeds that could be further revegetated with Tuarts /
key species to further expand the community present

— 2.9 ha of Western Ringtail Possum core habitat and Black Cockatoo roosting, potential nesting
and medium quality foraging habitat.

Further assessment is required to confirm if the Tuart community within Lot 933 meets the criteria for
the Tuart Woodland TEC, and to identify the key on-ground management targets.

Table 5 Lot 933 Broad vegetation types and values
Vegetation Description Extent
Type
Tuart Eucalyptus gomphocephala, Banksia attenuata and Agonis flexuosus tall /low 1.9 ha
Banksia woodland over Spyridium globulosum tall open shrubland over Daviesia horrida,
Woodland Macrozamia riedlei and Hibbertia hypericoides low open shrubland over

*Lupinus angustifolius, *Oxalis pes-caprae and *Euphorbia terracina herbland.

Provides core habitat for Western Ringtail Possum and Black Cockatoo roosting,
potential nesting and for the Banksia areas foraging habitat.

Peppermint Eucalyptus gomphocephala isolated trees over Agonis flexuosus low woodland 1 ha

Tuart over Spyridium globulosum tall sparse shrubland over Daviesia horrida low open

Woodland shrubland over *Ursinia anthemoides, *Briza maxima and *Lysimachia arvensis
herb/grassland.

Provides core habitat for Western Ringtail Possum and Black Cockatoo roosting,
potential nesting and for the Banksia areas foraging habitat.

Open Agonis flexuosus isolated trees over Daviesia horrida, Macrozamia riedlei and 1.3 ha
shrubland Xanthorrhoea brunonis tall/mid open shrubland over *Ursinia anthemoides,
over weeds *Briza maxima,*Avena barbata and *Ehrharta calycina closed herb/grassland.

Identified as breeding and foraging habitat for Western Ringtail Possum.
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Vegetation Description Extent
Type

Weed Two locations of Declared Pest *Zantedeschia aethiopica (Arum Lily) were recorded within the
species and | survey area; no WoNs were recorded during the field survey. Weed dominance and density
density aligned closely with the vegetation types. Areas shaded by Tuarts were dominated by

herbaceous weeds such as *“Lupinus angustifolius, *Oxalis pes-caprae, *Lysimachia arvensis
and *Euphorbia terracina whereas areas that were more open and exposed were dominated
by grasses (*Briza maxima, *Avena barbata and *Ehrharta calycina) and *Ursinia
anthemoides.

Plate 2 Proposed offset 2

4.2.3 Current threats

Lot 933 is a Crown Reserve that is under the management of Aqwest,

The Lot is surrounded by residential development. There is potential for this Lot to be developed in the
future. Currently there is unrestricted access to the Lot, and it appears that it is utilised by the local

community for recreational pursuits. The Lot contains areas that are dominated by introduced species
and there is the potential for further weed or dieback spread. The dieback status is currently unknown.

4.2.4 Proposed offset measures

Agwest would place the Lot or part of the Lot under a conservation covenant. Further assessment is
required to finalise the offset measures for this site, however these would include preparing an offset
management plan that details:

— Rehabilitation measures such as infill planting and weed management

— Key targets, roles and responsibilities

—  Timeline for management actions

—  Contingency measures if key targets are not being met

— Monitoring and reporting requirements.
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5.

Justification of offsets

The principles of the WA Environmental Offsets Policy 2011, as described in the WA Environmental
Offsets Guidelines 2014, have been applied to the proposed offsets to justify the counterbalances to
the Proposed Action’s residual impacts to the significant communities and species. Associated
calculations have been undertaken using the WA Offsets Template (Appendix C).

5.1

Consistency of the Proposed Action with the

principles of the Commonwealth Offsets
Policy 2012

Table 6 demonstrates how the Proposed Action and Draft Offset Strategy is consistent with the eight
principles identified in the Commonwealth Environmental Offsets Policy (DSEWPaC 2012a).

Table 6

Consistency of the Proposed Action to the principles of the Commonwealth Environmental Offsets

Policy (DSEWPaC 2012a)

1. Deliver an overall
conservation outcome that
improves or maintains the
viability of the aspect of the
environment that is
protected by national
environment law and
affected by the proposed
action

2. Be built around direct
offsets but may include
other compensatory
measures

3. Be in proportion to the
level of statutory protection
that applies to the
protected matter

4. Be of a size and scale
proportionate to the
residual impacts on the
protected matter

The proposed offsets will deliver an overall conservation outcome with the two
proposed offset sites providing conservation outcomes for the conservation
significant species and communities impacted.

Agwest proposes to relinquish the Lot through Manea Park, which currently is
undeveloped and would lead to fragmentation of this DBCA managed estate if
future development occurs. This Lot also contains similar vegetation
communities and habitat types as those within the Proposed Action area. This
site provides direct like-for-like offsets for Banksia Woodland TEC, Black
Cockatoo foraging and potential breeding habitat and Western Ringtail Possum
habitat. In converting this to DBCA managed estate, it will protect, maintain /
enhance these values and removes the threat of future development, including
fragmenting the existing reserve.

The second offset site, Lot 933 also provides direct offset for Tuart Woodlands
of the Swan Coastal Plain, Black Cockatoos and Western Ringtail Possums.
The intent with this offset site is to protect and maintain an existing occurrence
of Tuart TEC that is at risk from increasing threatening processes. Aqwest will
undertake on-ground management actions aiming to mitigate or reduce the
impacts of the threatening processes, predominantly from unrestricted access,
dieback and weeds. Aqwest has proposed some revegetation, both within
already established occurrences, and in one instance in a highly degraded area.

These two sites provide an opportunity to conserve and maintain / enhance
existing areas of TECs, Black Cockatoo and Western Ringtail Possum habitat in
the long term.

The offset strategy identifies direct on-ground land management offsets. All
proposed offsets target the maintenance of the protected matter by reducing or
mitigating the threatening processes. No indirect or other compensatory
measures have been included as an offset option in the Draft Offset Strategy.
However, revegetation works for Lot 933 are proposed.

The quantum of impacts and offsets has been calculated using the
Commonwealth Offsets Assessment Guide, applying the International Union for
Conservation of Nature (IUCN) probability of annual extinction for each
protected matter.

In calculating the quantum of impacts / offsets, the following factors were
considered:

— the level of statutory protection that applies to the protected matter

— the vegetation condition and habitat quality

— the contextual siting of the protected matter (i.e. proximity to cleared areas
or larger fragments)

— access to ecological corridors or proximity of similar suitable habitat quality
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5. Effectively account for
and manage the risks of
the offset not succeeding

6. Be additional to what is
already required,
determined by law or
planning regulations or
agreed to under other
schemes or programs (this
does not preclude the
recognition of state or
territory offsets that may be
suitable as offsets under
the EPBC Act for the same
action, see section 7.6)

7. Be efficient, effective,
timely, transparent,
scientifically robust and
reasonable

— permanent impacts and impacts that are temporary (construction) impacts

— the level of threat (risk of loss) that each proposed offset site is under and
how that risk is mitigated via the protection measure to be implemented

— that on-ground management offsets yield a conservation gain within the first
five years of management commencing

The two offset sites are currently managed by Aqwest. The risk of loss for the
Offset 1 (Lot 935) will be removed by transferring this to DBCA estate. This
approach has in-principle agreement with DBCA and this risk of not succeeding
is considered low.

Offset 2 involves a conservation covenant and on-ground management. In
calculating the quantum of impacts a conservative quality score has been
selected. The final offset management plan will also include monitoring and
corrective actions if key targets are not being met.

There are no other requirements for management across either proposed offset
site.

The offsets proposed in this Draft Offset Strategy have been selected based on
desktop and on-ground assessments. Based on discussion with DBCA it is
expected that proposed offset 1 would be accepted into DBCA estate.

Lot 933 is Crown Land that is a Reserve for water infrastructure under the

management of Aqwest. Aqwest expects to implement the conservation
covenant and on-ground management in a timely manner (within 12 months of
project commencement).

8. Have transparent
governance arrangements
including being able to be
readily measured,
monitored, audited and
enforced.

The offset management plan will include the governance requirements, these
will be transparent and include monitoring and reporting details.

5.2 Consistency of the Proposed Action with the

principles of the WA Environmental Offset
Policy

Table 7 demonstrates how the Proposal is consistent with the six principles identified in the WA
Environmental Offset Policy (GoWA 2011).

Table 7 Assessment of offsets against the principles of the WA Environmental Offsets Policy (2011)

Environmental offsets will only be The potential impacts from the Proposed Action have been significantly

considered after avoidance and reduced as a result of the efforts applied during design phase. This

mitigation options have been reduction has been largely achieved through the additional avoidance

pursued and mitigation measures that have been developed for the Proposed
Action.
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Environmental offsets are not
appropriate for all projects

Environmental offsets will be cost-
effective, as well as relevant and
proportionate to the significance of
the environmental value being
impacted

Environmental offsets will be
based on sound environmental
information and knowledge

Environmental offsets will be
applied within a framework of
adaptive management

Environmental offsets will be
focussed on longer term strategic
outcomes.

5.3

The hierarchy of avoid, minimise, reduce, rehabilitate and offset
environmental impacts has been applied to this Proposed Action. This
hierarchy is achieved primarily through changes in scope and design,
implementation of mitigation measures and a CEMP and finally, an offset
proposal.

Agwest has proposed offsets to counter-balance significant residual
impacts to communities and species.

Aqwest has identified two sites as part of the offsets to counterbalance
residual impacts that are relevant and appropriate for the locality and
quantum of impact.

Lot 935 will be transferred to DBCA for inclusion in the Regional Park.
This offset site includes like-for-like Banksia Woodland TEC, Western
Ringtail Possum and Black Cockatoo habitat.

Lot 933, has been assessed as containing Tuart woodlands. On-ground
management will be undertaken to improve the quality of this site.

The presence, extent and condition of the threatened communities and
species has been assessed by a senior ecologist. Additional
assessments for Lot 933 will be undertaken to confirm if the site
currently meets the Tuart Woodland TEC criteria and identify key on-
ground management requirements.

Offset site 1 will be transferred to DBCA estate. Further discussion on
ongoing management will be carried out with DBCA.

The final offset strategy for proposed Offset 2 will establish targets for
each offset area and include an implementation plan, monitoring and
corrective actions.

Offset site 1 offers a long term strategic outcome by removing the threat
of the Lot being developed and fragmenting the Regional Park.

Offset site 2 provides the potential to establish a Tuart Woodland TEC in
an area that has otherwise been extensively developed (in the
immediate area). This potentially provides an important refuge site for
local fauna and protects this fragment from future development.

Application of the WA Environmental Offsets

Guidelines to proposed offsets

Table 8 provides a summary as to how the key concepts and requirements of the WA Environmental
Offsets Guidelines (GoWA, 2014) have been considered in the development of this Draft Offset
Strategy, such that the offsets are relevant and proportionate to the significance of the environmental

values impacted.

Table 8

Evaluation of offset sites against WA Environmental Offset Guidelines

Type

In proximity to the area of impact

Similar or better vegetation condition than

the area impacted

On-ground management and revegetation.
Both offset sites are within 1.5 km of the area of impact.

Banksia Woodland TEC impact area: 0.89 ha: Very Good (0.31
ha), Good (0.4 ha), Degraded / Completely Degraded (0.18 ha)
condition.

Tuart Woodland TEC impact area: 0.23 ha: 0.19 Good and
Degraded 0.04 ha

Banksia Woodland TEC in offset area 1: 1.45 ha : 0.63 ha in
Very Good to Excellent, 0.73 ha in Good and 0.11 ha in
Degraded condition.

Tuart Woodland offset area 2: 2.9 ha of Tuart Woodland in
Degraded to Good condition.

GHD | Agwest | 12537061 | Bunbury Water Resource Recovery Scheme 19

This document is in draft form. The contents, including any opinions, conclusions or recommendations contained in, or which may be implied from,
this draft document must not be relied upon. GHD reserves the right, at any time, without notice, to modify or retract any part or all of the draft
document. To the maximum extent permitted by law, GHD disclaims any responsibility or liability arising from or in connection with this draft
document.



Similar habitat structure to undisturbed
examples of impacted vegetation type

Has a better area to perimeter ratio than the
area impacted

Contains additional rare or otherwise
significant species and threatened species
or community compared with the impact site

Close to or contiguous with an existing
conservation area (e.g. Bush Forever)

Likely to enhance biological corridors or
ecological linkages between conservation
areas

It includes actions to address threatening
processes

Allows for secure management
arrangements in place that will provide for
long term conservation

Sound knowledge and adaptive

management
Likely offset Can the values be defined
success and measured?

Banksia woodlands are in similar or better condition than those
being impacted. Further assessment is required to confirm the
condition of Offset site 2.

Offset area 1 contains Banksia Woodland TEC — including
areas that are in Good to Excellent condition. These have
retained structure to undisturbed areas.

Offset area 2 contains 2.9 ha of potential Tuart TEC has some
small areas in Good condition that retain natural structure. The
intent of rehabilitation is to enhance the quality of this patch
through infill planting and weed control to re-establish the Tuart
TEC woodland.

Offset area 1 is located within Manea Park and is surrounded
on both its northern and southern boundary by the Park. The
banksia community being impacted is adjacent Manea Park on
the northern boundary and agricultural land on the southern.
The perimeter ratio is better at offset site 1 than the impact
area.

Offset area 2 is a patch of remnant bush within a residential
development. Its perimeter ratio is greater than the impacted
Tuart TEC (approximately 50% of the perimeter is adjacent to
agricultural land).

Lot 933 is 4.2 ha in size with 2.9 ha of Tuart Woodland and 1.3
ha of open shrubs and weeds. Once rehabilitated there will
remain the risk of ongoing edge effects from the surrounding
properties, however given the size and of the patch it is
expected that edge effects can be managed to retain the core
areas of Tuart woodland.

No — the Banksia woodlands are similar between the impact
and offset sites. No conservation significant flora were
recorded within either the offset or impact sites.

Offset site 2 requires further survey but previous
reconnaissance surveys have not identified any conservation
significant species.

Offset site 1 is within Manea Park and meets this concept.

Offset site 2 is surrounded by residential development and
approximately 400 m to the closest remnant bushland (Manea
Park).

Offset area 1 — transferring Lot 935 to DBCA estate (forming
part of Manea Park) removes the future risk of the Lot being
developed and fragmenting the Park.

Offset area 2 — is an isolated patch that is surrounded by
residential development. There is limited potential to further
enhance its connectivity other than street / road verge planting.

Offset area 1 will be transferred to DBCA, and remove the
potential threat of Lot 935 being developed. Further
discussions with DBCA will be held to confirm the ongoing
management.

Offset 2 will be placed in a conservation estate to reduce the
risk of future development. It will also undergo rehabilitation
including infill planting and weed management.

Offset 1 — will be transferred to DBCA to form part of Manea
Park. This will be managed by DBCA.

Offset 2 - will be placed under a conservation covenant.
The final offset strategy will establish targets for each offset

area and include an implementation plan, monitoring and
corrective actions.

The vegetation type, condition and extent are measurable.
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Operator experience / Agwest will engage suitably qualified contractors to undertake
evidence? the weed management and rehabilitation works.
Time lag Offset 1 — has in-principle agreement with DBCA and it is

expected that the transfer of the Lot could occur within 12
months of the project commencing. There is no time lag for
ecological benefit for Offset 1.

Offset 2 — is managed by Agwest and will be placed under a
conservation covenant within 12 months of the Proposed
Action being approved. Weed and rehabilitation management
will occur within 12 months. It is anticipated that Offset 2 will be
rehabilitated over a five-year period.

Long term strategic outcomes Offset 1 — removes the risk of the Lot being developed and
fragmenting Manea Park.
Offset 2 — provides a greater level of protection (through the
conservation covenant) for a remnant patch of Tuart.

Offset quantification Each offset site has been quantified using the Commonwealth
Offsets Assessment Guide.

5.4 Quantifying the extent of offset provided by
the proposed areas

5.4.1 Summary of quantum of impact and offsets

Based on information available on the impact and offset areas and application of the Commonwealth
Offsets Guide, 100.5% of Banksia Woodland, 119.1 to 327.3% of Tuart Woodland, more than 150% of
Western Ringtail Possum and more than 180% of Black Cockatoo offsets are met. Table 9 provides a
summary of the quantum of impacts and percent of offsets met.

Table 9 Summary of quantum of impacts and offsets
Community or Quantum of impact Proposed % of
species offset impact
offset
Banksia 0.89 ha 0.62 Lot 935 — 100.5
Woodlands located in
Manea Park
Tuart Woodlands 0.23 ha 0.16 Lot 933 119.1to
327.3
Black Cockatoo 1.31 ha 1.05 Lot 935 — 180.7
Species located in
Manea Park
Lot 933 35.5 -
102.8
Western Ringtail 1.31 ha 1.05 Lot 935 — 151.8
Possums located in
Manea Park
Lot 933 17.3-50.3
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5.4.2 Banksia Woodlands — Quantum of impact and offsets

Table 10 and Table 11 provide the values and justification for assessment using the Commonwealth
Offset Calculator. As shown in these tables, the 0.89 ha of Banksia Woodland TEC within the
Proposed Action impact area is offset by 100.5% by Offset Site 1 (transfer of the Aqwest Lot 935 in
Manea Park to DBCA). A copy of the calculator is provided at Appendix D.

Table 10 Impact calculator — Banksia TEC

Attribute Justification

Area of impact 0.89 ha Ecoedge surveys have confirmed the presence of Banksia TEC within
the Proposed Action area.

Quality 7 Medium — High score. The Banksia TEC Proposed Action impact area
contains TEC that is 35% Very Good, 45% Good and the remainder in
Degraded / Completely Degraded condition. It forms part of the larger
area of banksia community within Manea Park but is on the southern

boundary of the Park.

Quantum of impact 0.62 ha

Table 11 Offset calculator — Lot 935 in Manea Park— Banksia TEC

Attribute Justification

Offset area 1.47 ha Ecoedge (2021) mapped the vegetation types within the total 5 ha
and confirmed the presence of 1.01 ha of Banksia woodlands in
Good to Excellent condition that meet the criteria for the TEC. An
additional 0.46 ha of the Banksia community is present but lacking
key species (Degraded form of the TEC). It is expected that dieback
is present in some parts.

Start quality 7 Ecoedge (2021) survey and desktop assessment of context, within
the existing DBCA managed Manea Park. High context score due to
being located within the broader Bankia community. Condition
ranges from Excellent to Degraded.

Future quality without | 6 Currently forms an water infrastructure reserve, potential for future

offset degradation in particular dieback and weeds if not managed for
conservation purposes.

Future quality with 8 Aqgwest will hand over management to DBCA as part of Manea Park.

offset It is reasonable to expect that the quality will be improved. Placing
this Lot into conservation estate also prevents future fragmentation of
the adjacent Manea Park, if the Lot was developed. Aqwest and
DBCA are to have further discussions on the actions to improve the
quality of the vegetation within the Lot.

Risk related time 1 The site will be transferred to DBCA estate and managed as a

horizon conservation reserve (maximum of 20 years). DBCA and Aqwest
have in-principle agreement for the transfer.

Time until ecological 2 To be converted to conservation estate and managed by DBCA

benefit (years) within 12 months of the Proposed Action being approved. Aqwest
and DBCA to discuss further management measures to improve
quality this may include weed and dieback management.

Risk of loss without 60% There is potential for it to be utilised for its intended purpose i.e.

offset (%) water distribution mains to the Wanju development area.

Risk of loss with offset | 10% Very low risk of loss once the Lot is converted to conservation estate

(%) and vested with DBCA.

Confidence in result 90% High level of confidence that there is a very low risk of loss and that

(%) the quality can be improved with management.

% of impact offset 100.5
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5.4.3 Tuart Woodlands — Quantum of impacts and offsets

Table 12 and Table 13 provide the values and justification for assessment using the Commonwealth
Offset Calculator. As shown in these tables, the 0.23 ha of Tuart Woodland TEC within the Proposed
Action impact area is offset by 327.3 % by Offset Site 2 (conservation covenant and rehabilitation of
Lot 933). A copy of the calculator is provided at Appendix D.

Additional surveys are required to confirm if the offset site currently meets Tuart Woodland TEC
criteria, further define the quality score and assist in developing the rehabilitation plan. However, this
preliminary assessment shows that Lot 933 or part of this Lot could meet and exceed the offset
requirements for the impact area.

Further discussions with the Department of Agriculture, Water and the Environment (DAWE) /
Department of Water and Environmental Regulations (DWER) / DBCA are required as part of
finalising the strategy, to define the final configuration of the offset (over whole or only part of the Lot)
and rehabilitation plan. Based on the offset calculator using the values in

Table 13, approximately 1 ha of the Tuart woodland would provide 119.1 % of the offset requirement.

Table 12 Impact calculator — Tuart TEC
Area of impact 0.23 ha GHD (2021) surveys identified the presence of the Tuart Woodlands
TEC within the Proposed Action area.
Quality 7 Medium — High score. The Tuart Woodland TEC Proposed Action

impact area contains TEC that in Good (82%) and Degraded (18%)
condition. It forms part of the larger area of banksia community within
Manea Park to the north but is adjacent to agricultural land along the
southern boundary.

Quantum of impact 0.16 ha

Table 13 Offset calculator — Lot 933 — Tuart TEC

Attribute Justification

Offset area 1hato 2.9 GHD (2019) reconnaissance survey and recent site visit. 4.2 ha Lot
ha with 2.9 ha of Tuart Woodland.

Further discussions with DAWE / DWER / DBCA to be held as part of
finalising the strategy on the final configuration of the offset (over
whole or only part of the Lot). Based on the offset calculator using the
values in this table, approximately 1 ha of the Tuart woodland would
provide 119.1 % of the offset requirement.

Start quality 5 Site surveys have identified that the vegetation is largely in a
Degraded condition with some areas in Good condition. Further
mapping and assessment is required to confirm if the criteria for
Tuart TEC are met and define the condition. In context terms there is
limited connectivity with nearby Manea Park / Trinity Green and
coastal vegetation. The patch is separated by residential
development and local roads by at least 100 m. The start quality will
be further refined once additional surveys are complete.

Future quality without | 4 The Lot has unrestricted access by the local community. Weeds are
offset prevalent. It is expected that over time, without intervention the
quality of this patch would further decline.

Future quality with 6 Agwest will place a conservation covenant over the Lot (or part of the

offset Lot) and undertake rehabilitation, this will focus on weed
management and infill planting to improve the structure and species
diversity. It is expected that the quality can be improved over a five
year period with on-going weed management.
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Attribute Justification

Time of which the loss | 1 A conservation covenant will be placed over this portion of the lot
is averted within 12 months of the Proposed Action being approved.

Time until ecological 5 A rehabilitation plan will be prepared, this will include infill planting
benefit (years) and weed control. It is expected that improvements to quality will be
achieved within five years.

Risk of loss without 30% The property is Crown Land, that has been designated a Reserve

offset (%) under Aquest’'s management. The intended purpose for the Reserve
is for water infrastructure. The adjacent area has been developed for
residential.

Risk of loss with offset | 10% Very low risk of loss once tuart woodland component of the Lot is

(%) placed under a conservation covenant

Confidence in result 90% High level of confidence that there is a very low risk of loss and that

loss (%) the quality can be improved with management.

Confidence in result 80 %

quality (%)

% of impact offset 119.1 to Depending on whether only 1 ha or the total 2.9 ha of the Tuart
327.34 % woodland within Lot 933 is used as the offset.

5.4.4 Black Cockatoo — Quantum of impacts and offsets

Table 14, Table 15 and Table 16 provide the values and justification for assessment using the
Commonwealth Offset Calculator. As shown in these tables, the 1.31 ha of Black Cockatoo habitat
loss within the Proposed Action impact area is offset by 180.7 % by Offset Site 1 (transfer of Aqwest
Lot 935 in Manea Park to DBCA).

Depending on further assessment of Offset Site 2 (conservation covenant and rehabilitation of Lot
933) and the final configuration of the offset (i.e. whether the whole Lot or only part of the Lot is used
as an offset), this site will provide between 1 and 2.9 ha of potential breeding and moderate quality
foraging habitat. This would provide an additional 35.5 to 102.8 % of the offset requirement.

A copy of the calculator is provided at Appendix D.

Table 14 Impact calculator — Black Cockatoo Habitat

Attribute Justification

Area of impact 1.31 ha Biota (2021) completed a Black Cockatoo assessment.

1.31 ha with 1.09 ha high quality foraging / potential roosting and 0.22
ha Moderate quality foraging. Loss of 18 potential breeding trees
(suitable species > 50 cm, none with hollows suitable for breeding).

Quality 8 High score based on the condition, presence of potential breeding and
foraging habitat and field observations
Quantum of impact 1.05 ha
Table 15 Offset calculator — Lot 935 Manea Park— Black Cockatoo
Offset area 4.84 ha Based on field observations and vegetation mapping (Ecoedge 2021)

and habitat values assigned by Biota (2020). It is expected that 4.84
ha will provide foraging habitat for Black Cockatoo species, some
areas such as the Banksia community provide higher quality foraging
habitat. During the site visit approximately 9 potential breeding trees
(trees greater than 50 cm DBH) were noted, none of these trees had
hollows considered suitable for current breeding.
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Attribute Justification

Start quality 8 Desktop review and site inspection indicates that the site areas that
are high quality foraging and potential breeding (presence of Jarrah
and Marri trees that are greater than 50 cm DBH). The site is
connected to the adjacent Manea Park, which also provides
supporting habitat.

Future quality without | 7 Currently forms an Reserve for water infrastructure, potential for

offset future degradation in particular dieback and weeds if not managed
for conservation purposes. This would further reduce the presence of
foraging habitat.

Future quality with 8 Agwest will transfer the Lot to DBCA, with management as part of

offset Manea Park. It is reasonable to expect that the quality will remain the
same or be improved. Placing this Lot into conservation estate also
prevents future fragmentation of the adjacent Manea Park, if the Lot
was developed.

Time of which the loss | 1 The site will be transferred to DBCA estate and managed as a
is averted conservation reserve (maximum of 20 years).
Time until ecological 1 To be converted to conservation estate and managed by DBCA
benefit (years) within 12 months of the Proposed Action being approved.
Risk of loss without 60% The Lot is likely to be developed in the future for water infrastructure.
offset (%)
Risk of loss with offset | 10% Very low risk of loss once the Lot is converted to conservation estate
(%) and vested with DBCA.
Confidence in result 90% High level of confidence that there is a very low risk of loss and that
(%) the quality can be maintained (or improved) with management.
% of impact offset 180.7 %

Table 16 Offset calculator — Lot 933 — Black Cockatoo
Attribute Justification
Offset area 1t02.9 ha GHD (2019) reconnaissance survey and recent site visit. 4.2 ha Lot

with 2.9 ha of the Tuart Woodland providing foraging habitat. It is
assumed this would be moderate value. The site visit by GHD in
2021 also identified potential breeding trees. This will be further
quantified as the offset strategy develops.

Further discussions with DAWE / DWER / DBCA to be held as part of
finalising the strategy on the final configuration of the offset (over
whole or only part of the Lot).

Start quality 6 Site surveys have identified that the Tuart woodland vegetation (2.9
ha) provides foraging and potential breeding habitat. This is
considered to be of moderate value. In context terms there is limited
connectivity with nearby Manea Park / Trinity Green and coastal
vegetation. The patch is separated by residential development and
local roads by at least 100 m. For Black Cockatoo species these
gaps would not prevent their ability to utilise the area.

The start quality will be further refined once additional surveys are

complete.
Future quality without | 5 The Lot has unrestricted access by the local community. Weeds are
offset prevalent. It is expected that over time, without intervention the
quality of this patch would further decline.
Future quality with 7 Aqwest will place a conservation covenant over the Lot (or part of the
offset Lot) and undertake rehabilitation, this will focus on weed

management and infill planting to improve the structure and species
diversity. It is expected that the quality can be improved over a five
year period with on-going weed management.

Time of which the loss | 1 A conservation covenant will be placed over this portion of the lot
is averted within 12 months of the Proposed Action being approved.
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Attribute Justification

Time until ecological 5 A rehabilitation plan will be prepared, this will include infill planting
benefit (years) and weed control. It is expected that improvements to quality will be
achieved within five years.

Risk of loss without 30% The property is Crown Land, that has been designated a Reserve

offset (%) under Aquest’s management. The intended purpose for the Reserve
is for water infrastructure. The adjacent area has been developed for
residential.

Risk of loss with offset | 10% Very low risk of loss once tuart woodland component of the Lot is

(%) placed under a conservation covenant

Confidence in result 90% High level of confidence that there is a very low risk of loss

loss (%)

Confidence in result 80% High level of confidence that the quality can be improved with

quality (%) management.

% of impact offset 35.5t0 Depending on whether only 1 ha or the total 2.9 ha of the Tuart

102.8% woodland within Lot 933 is used as the offset.

5.4.5 Western Ringtail Possum — Quantum of impacts and
offsets

Table 17, Table 18 and Table 19 provide the values and justification for assessment using the
Commonwealth Offset Calculator. As shown in these tables, the 1.31 ha of Western Ringtail Possum
habitat loss within the Proposed Action impact area is offset by 151.8 % by Offset Site 1 (transfer of
Agwest Lot 935 in Manea Park to DBCA).

Depending on further assessment of Offset Site 2 (conservation covenant and rehabilitation of Lot
933) and the final configuration of the offset (i.e. whether the whole Lot or only part of the Lot is used
as an offset), this site will provide between 1 and 2.9 ha of potential breeding and moderate quality
foraging habitat. This would provide an additional 17.3 to 50.3 % of the offset requirement.

A copy of the calculator is provided at Appendix D.

Table 17 Impact calculator — Western Ringtail Possum Habitat

Attribute Justification

Area of impact 1.31 ha Biota (2021) completed a targeted Western Ringtail Possum
assessment. This identified 1.31 ha with 1.09 ha Core habitat and 0.22
ha supporting habitat). Five Western Ringtail Possums were observed
within the Proposed Action impact area.

Quality 8 High score based on the excellent quality, and connection to larger
areas of habitat and confirmed presence of Western Ringtail Possums
in the Proposed Action impact area.

Quantum of impact 1.05 ha
Table 18 Offset calculator — Lot 935 Manea Park— Western Ringtail Possums

Attribute Justification

Offset area 4.84 ha Based on field observations and vegetation mapping it is expected
that 4.84 ha will provide habitat for the Western Ringtail Possum.
The Banksia community (Ecoedge (2021) unit A) align with
vegetation identified in Biota (2020) for the Proposed Action area as
core habitat (1.01 ha) and the remaining 3.84 ha of vegetation units
(except the wetland / riparian area) provide supporting habitat.

Start quality 7 Desktop review and site inspection indicates that the site is in similar

condition to the impact area. The context is also similar with it
forming part of a larger habitat fragment within Manea Park. The
offset has high context and quality scores, however the current
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Attribute Justification

stocking rate is unknown. Targeted surveys over a portion of Manea
Park were completed as part of the BORR Project, and this identified
Manea Park as medium habitat suitability with 103 individual
observations of Western Ringtail Possums (Biota, 2020b).

Future quality without | 6 Currently forms a Reserve for water infrastructure, potential for future

offset degradation in particular dieback and weeds if not managed for
conservation purposes. This would further reduce the presence of
foraging habitat.

Future quality with 7 Aqwest will transfer the Lot to DBCA, with management as part of

offset Manea Park. It is reasonable to expect that the quality will remain the
same or be improved. Placing this Lot into conservation estate also
prevents future fragmentation of the adjacent Manea Park, if the Lot
was developed.

Time of which the loss | 1 The site will be transferred to DBCA estate and managed as a
is averted conservation reserve (maximum of 20 years).
Time until ecological 1 To be converted to conservation estate and managed by DBCA
benefit (years) within 12 months of the Proposed Action being approved.
Risk of loss without 60% The Lot is highly likely to be developed in the future for water
offset (%) infrastructure
Risk of loss with offset | 10% Very low risk of loss once the Lot is converted to conservation estate
(%) and vested with DBCA.
Confidence in result 90% High level of confidence that there is a very low risk of loss and that
(%) the quality can be maintained (or improved) with management.
% of impact offset 151.8%
Table 19 Offset calculator — Lot 933 — Western Ringtail Possums
Attribute Justification
Offset area 1t02.9 ha GHD (2019) mapped the vegetation and fauna habitat types within

Lot 933 and identified the three vegetation types as providing
foraging and potential breeding habitat for Western Ringtail Possum.
Total of 4.2 ha. As part of the offsets for the Tuart Woodland between
1 and 2.9 ha of this will be rehabilitated and this would also provide
improved habitat for Western Ringtail Possums.

Start quality 5 Given the condition of the habitat types this is considered to be of
moderate value. In context terms there is limited connectivity with
nearby Manea Park / Trinity Green and coastal vegetation. The patch
is separated by residential development and local roads by at least
100 m. It appears to have limited connectivity to the broader area for
Western Ringtail Possum. However, the species has been noted in
residential areas and may currently utilise the area.

Future quality without | 4 The Lot that has unrestricted access by the local community. Weeds

offset are prevalent. It is expected that over time, without intervention the
quality of this patch would further decline.

Future quality with 6 Aqwest will place a conservation covenant over the Lot (or part of the

offset Lot) and undertake rehabilitation. This will focus on weed

management and infill planting to improve the structure and species
diversity. It is expected that the quality can be improved over a five
year period with on-going weed management.

Time of which the loss | 1 A conservation covenant will be placed over this portion of the lot
is averted within 12 months of the Proposed Action being approved.

Time until ecological 5 A rehabilitation plan will be prepared, this will include infill planting
benefit (years) and weed control. It is expected that improvements to quality will be
achieved within five years.

Risk of loss without 30% The property is Crown Land, that has been designated a Reserve

offset (%) under Aquest’'s management. The intended purpose for the Reserve
is for water infrastructure. The adjacent area has been developed for
residential.
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Attribute Justification

Risk of loss with offset | 10% Very low risk of loss once tuart woodland component of the Lot is

(%) placed under a conservation covenant

Confidence in result 90% High level of confidence that there is a very low risk of loss

Loss (%)

Confidence in result 80% High level of confidence that the quality can be improved with

Quality (%) management.

% of impact offset 17.3 to Depending on whether only 1 ha or the total 2.9 ha of the Tuart
50.3% woodland within Lot 933 is used as the offset for this impact.
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6. Conclusion

Agwest have developed a Draft Offset Strategy for the Proposed Action to counterbalance significant
residual impacts on two threatened ecological communities (Banksia Woodlands TEC and Tuart
Woodlands TEC), and habitat for two conservation significant species (Black Cockatoos and Western
Ringtail Possums).

Agwest have applied Commonwealth and State offset policies in the development of this strategy. Two
offset sites have been identified, Lot 935 which intersects Manea Park and Lot 933 in College Grove.
These two Lots are Crown Land Reserves managed by Agwest with the intention of being utilised for
future water infrastructure. The offsets involve transferring Lot 935 to DBCA for it to form part of
Manea Park and a conservation covenant and on-ground rehabilitation of Lot 933.

Offset extents have been determined using the Commonwealth Offset Assessment Guide and/or
State-based policies and demonstrate that the offset requirements can be met.
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i Ecoedge Memorandum R128

Client: GHD

Attention:

From:

Date: 23 July 2021

Subject: Manea Park Offset Investigation Report

Introduction

Ecoedge were engaged in 2021 by GHD on behalf of Agwest to undertake a reconnaissance flora
and vegetation survey over approximately five hectares of land within Manea Park, in part of the
Kalgulup Regional Park in Bunbury (the ‘survey area’). The survey area stretches east to west for
about 2.4 kilometres (km) and is for the most part a narrow corridor about 10 metres (m) in
width, with a larger parcel in the south of the corridor at the east end (Figure 1).

The purpose of the survey was to broadly map vegetation types and condition and identify the
presence of Threatened and Priority ecological communities (TEC and PEC) occurring within the
survey area, with a view to these areas potentially being used to offset environmental impacts
associated with Agwest’s wastewater infrastructure projects in the local area.

Scope
The scope for the reconnaissance survey is itemised below:
e Undertake a reconnaissance level survey, relevés only, map and describe vegetation
types.
e Only common, dominant, or characteristic flora species were required to be recorded at
relevés.
e Map and describe the location and extent of TECs and PECs.
e Map vegetation condition.
e Mark any conservation significant species observed. Due to the time of year the survey
was conducted, a specific targeted search was not undertaken.
e Provide a memo report with methods, vegetation type descriptions, flora lists, TEC PEC
occurrence and descriptions, and maps of survey results.
e Provide spatial data in IBSA format.
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Survey limitations

Potential limitations regarding the survey are addressed in Table 1.

Table 1. Limitations of the field survey regarding assessment adequacy and accuracy.

“

Scope

Proportion of flora
identified

Climatic and seasonal

effects

Availability of
contextual information

Completeness of the
survey

Skill and knowledge of
the botanists

Disturbance (fire,
grazing, clearing etc.)

Not a constraint

Not a constraint

Not a constraint

Not a constraint

Not a constraint

Not a constraint

Minor

The survey scope was prepared in consultation with
the Client and was designed to comply with EPA
requirements.

The survey was carried out in winter, which is
outside the optimal survey time for the high-rainfall
southwest. Consequently, some annual or annually
regenerating species were not visible or not
identifiable. A comprehensive flora inventory was
not required under the scope of works

Rainfall recorded at Bunbury was about average at
the time of survey.

Regional surveys of remnant vegetation, and more
localised surveys, have been carried out in the
southern Swan Coastal Plain.

All the survey area was accessible.

The senior botanist has 30 years’ experience in flora
surveys in the south-west of W.A., with many years
working in the Swan IBRA region.

Much of the survey area has been affected by
dieback disease and heavy kangaroo grazing.
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Field survey methods
The field survey was undertaken by botanists Russell Smith (SL flora permit FT61000473) and
Ben Eckermann (flora permit FB62000262) on 22 June 2021.

Information on species present, vegetation structure and condition were collected at 16
comprehensive relevés?!, 14 other vegetation recording sites and 56 vegetation condition
recording sites.

Flora species that were not identified in the field were collected or photographed for later
identification. Taxonomy and conservation status of flora species was checked against Parks
and Wildlife Service databases. The time of survey (winter) meant some annual or annually
regenerating species could not be identified.

The total area of native vegetation in the survey area was approximately 5 ha.
Vegetation condition was assessed using the method of the EPA (2016) (Appendix 1).

Vegetation units were derived mapped using the 16 full relevés, supplemented by the other
vegetation recording sites and recent aerial photography.

L At ‘comprehensive’ relevés common, dominant, or characteristic flora species were recorded along with
details of vegetation structure and soil.
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Results

Flora

One hundred and six species of vascular flora were identified during the survey, 19 of which
are non-native taxa (Appendix 2). No Threatened or Priority flora, or other flora of
conservation significance were found within the survey area.

Vegetation units

Nine vegetation units or sub-units> were recognized within the survey area these are
described in Table 2. Vegetation units in the survey area are shown in Figure 2 to Figure 5.
Pictures of these units together with their descriptions are provided in Appendix 3.

The most extensive vegetation unit is B3, covering about two-thirds of the survey area. Sub-
unit A1 was the second most extensive vegetation type, covering about 20% of the survey
area.

Table 2. Vegetation units and sub-units within the survey area.

Unit/Sub- Description
unit

Al Eucalyptus marginata and Corymbia calophylla woodland over Banksia attenuata,
B. grandis, B. ilicifolia, Xylomelum occidentale low woodland over Kunzea
glabrescens, tall open shrubland over Melaleuca thymoides open shrubland over
Calytrix flavescens, Hibbertia hypericoides, Stirlingia latifolia, Xanthorrhoea
brunonis low open shrubland over Dasypogon bromeliifolius scattered herbs on
grey sand.

A2 Corymbia calophylla woodland over Agonis flexuosa low woodland over Kunzea
glabrescens isolated tall shrubs over Melaleuca thymoides, Xanthorrhoea brunonis
low open shrubland over Dasypogon bromeliifolius, *Hypochaeris glabra open
herbland on grey sand.

A3 Banksia attenuata, B. ilicifolia, Agonis flexuosa woodland over Melaleuca
thymoides sparse shrubland over Hibbertia hypericoides, Calytrix flavescens,
Stirlingia latifolia low open shrubland over *Hypochaeris glabra scattered herbs
on grey sand on low ridge.

B1 Corymbia calophylla, Eucalyptus marginata, Melaleuca preissiana tall woodland
over Taxandria linearifolia tall open shrubland over Xanthorrhoea brunonis low
open shrubland over Lepidosperma tenue, Baumea juncea open sedgeland on
damp grey sand.

2 Sub-units are related to other sub-units with the same initial letter but differ in either species composition,
degree of disturbance or both.
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B2 Corymbia calophylla isolated trees to open woodland over Agonis flexuosa,
Melaleuca preissiana, M. rhaphiophylla, Banksia littoralis low woodland over
Kunzea glabrescens tall open shrubland over Xanthorrhoea brunonis sparse low
shrubland over Dasypogon bromeliifolius, *Hypochaeris glabra scattered herbs on
damp grey sand.

B3 Corymbia calophylla, Nuytsia floribunda woodland over Acacia saligna, Jacksonia
furcellata, Kunzea glabrescens tall shrubland over Xanthorrhoea brunonis sparse
low shrubland over *Arctotheca calendula, * Ursinia anthemoides scattered herbs
on damp grey sand.

C Melaleuca preissiana, M. rhaphiophylla, Banksia littoralis woodland over M.
incana subsp. incana tall shrubland over Lepidosperma longitudinale, Baumea
juncea sedgeland grading into Melaleuca preissiana, M. rhaphiophylla woodland
over Acacia saligna tall shrubland over Hakea varia sparse shrubland over

D Melaleuca rhaphiophylla, M. preissiana woodland over Baumea juncea, Lepyrodia
glauca, Juncus pallidus sedgeland with *Ehrharta longiflora sparse tussock
grassland and *Geranium molle isolated herbs on damp grey-brown loamy sand

E Melaleuca rhdphiophy/la, Acacia saligna tall open shrubland over Lepidosperma
longitudinale, Juncus pallidus open sedgeland with *Anthoxanthum odoratum
tussock grassland and *Lotus subbiflorus sparse herbland on wet grey-brown clay.

Two of the sub-units, A1 and A3, have Banksia attenuata and B. jlicifolia as co-dominant
species and where they are in Good, or better, condition are inferred to belong to the
Commonwealth-listed TEC “Banksia woodlands of the Swan Coastal Plain”.

In the absence of a multivariate analysis of floristic data (MVA) it is uncertain whether sub-
units Al and A3 belong to the SCP21a or SCP21b floristic community type (FCT) (Gibson et al.,
1994). Quadrats assigned to both these FCTs were placed near the survey area during the
Floristic Survey of the southern Swan Coastal Plain (Gibson et al., 1994) and in areas where
they adjoin these FCTs can be difficult to distinguish from each other. The virtual absence of
E. marginata (Jarrah) in sub-unit A3 means it is more likely to be SCP21b. However, the
installation of floristic quadrats in spring followed by an MVA would be necessary for be
categorical about which (or which parts) of sub-units A1 and A3 were SCP 21a or SCP21b.

Vegetation sub-unit A2 represents areas formerly sub-units A1 or A3 which have been
degraded by Phytophthora cinnamomi root-rot disease. The characteristic small trees B.
attenuata and B. ilicifolia have been eliminated by the disease, as well as many of the
susceptible understorey taxa. Consequently, vegetation sub-unit A2 is not considered to be
the TEC, nor are the parts mapped as Al that were in Degraded condition (TSSC 2016).

None of the other vegetation units or sub-units is inferred to be a TEC or PEC, though
vegetation unit D has some characteristics of a claypan TEC community (in that it occurs on
clay), although it is now too degraded to be inferred as such. The wetland comprising
vegetation unit C probably falls within SCP12, a poorly-defined floristic community type with
the name “Wet Forests and Woodlands” which is considered to be “well-reserved”.
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Vegetation condition

Much of the vegetation has been affected by dieback disease caused by the pathogen
Phytophthora cinnamomi in the past which had caused loss of species and opening-up of the
canopy (Figure 6). In particular, the dieback-susceptible small tree Banksia attenuata, which
would have been a characteristic species of unit A2 and probably of B3, has been largely
removed by the disease. Recent deaths of susceptible species were evident in the western
part of the survey area.

A breakdown of the vegetation condition over the survey area is provided in Table 3 and
shown in Figure 7 to Figure 10.

In addition, past livestock grazing had probably had an effect in degrading the vegetation and
current heavy kangaroo grazing was evident in some areas, also.

Table 4 provides a breakdown of the vegetation condition and TEC status for all vegetation

units and subunits. The combined area for this TEC occurrence is 1.01 ha.

Figure 6. Part of the suey are afcted by dieback disease, grazingan ee invasion.

Table 3. Vegetation condition within the survey area.

Area (ha)

Excellent 0.13 2.6
Very Good 0.69 13.8
Good 397 79.1
Degraded 0.22 4.5
Total 5.01 100.0
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Table 4. Breakdown of vegetation units by vegetation condition and TEC occurrence.

egeitonut --

Total

Total

Total

Total

Total

Total

Total

Total

Total

Grand Total

A2

A3

B1

B2

B3

Excellent
Very Good
Good
Degraded

Very Good
Good

Very Good

Very Good

Good

Very Good
Good
Degraded

Excellent

Good

Good

0. 03
0.40
0.47
0.11
1.00

0.09
0.26
0.36

0.11
0.11

0.06
0.06

3.11
3.11

0.04
0.04
0.12
0.19

0.11
0.11

0.02
0.02

0.06
0.06

5.01

39.4
47.3
10.7
100.0

25.9
74.1
100.0

100.0
100.0

100.0
100.0

100.0
100.0

19.5
18.4
62.10
100.00

100.0
100.0

100.0
100.0

100.0
100.0

0.03
0.40
0.47

0.11

1.01

Figure 11 and Figure 12 show the extent of Banksia woodland TEC in good or better

condition.

12| Page



o8ed| et

mmvmo..m_ﬂ

J9ouads 9 :Ag umeig
1202/90/91 :umelq eleg
yevdo ‘wnieqg

L 20z e1ebpue :ebew |2uey

020z Aaming
uonebnsenu| siesio
yled eauel 1samby :108l0ld

pepeibeq |
pooy

poon Aisp [

wajeoxy

uonipuo) uoneebap
ealy Aaaing _H_
puaba

=

pd 1
008G.€

0095.€

007S.E

g eean oy

1

by,

Tty

e g
el e
o B

A e

R

s Vi
T

00eG.€

)]
@
1©
=)
B
o
=]

00990€9




o8ed |yt

‘eaJe ASAJNS Y3 Ul UOIIPUOD UOIIL}S3IA '8 94Nn314

mwumOUm_ﬁ

J9ouads 9 :Ag umeiqg
1202/90/91 :umelq sleg
YEVAD ‘wneq

L 20z e1ebpue :ebew |2y

020z Aaming
uonebnsenu| siesio
yled eauel 1semby :1a8lold

pepesbeq |

pooy
poon Aiep [
wajeoxg |
uolpuos uoneabap
ealy Aening _H_
puabar

00¥90€9

(o]
w
(=
2]
(2]
s

00890€9

0029.E 0009.€ : . . 008S5.¢€




28ed]|qt

mwvaUm_ﬂ

Jgouads 9 :Ag umeiqg
1202/90/91 :umelq sleg

YEVAD ‘wneq
120e o1ebpue :abew |eley

020z Aoming
uonebnsenu| siesio
yled eauel 1samby :108l0id

pepesbeq |

poon
pooy Aiep [
weyeax3 [
uonipuo) uonelabap
ealy AeAing D
puaban

3

000£LE

0089.€E

0099.€

2
o
W
(=]
o

00990€9

00890€9

00¥9.€




28ed]|o9t

‘eaJe ASAINS Y3 Ul UOI3IPUOD UOI1LID3IA 0T 94n314

mmvaUm_ﬂ U\Mi —— S

J9ouads 9 :Ag umeiqg
1202/90/91 :umelq sleg

eV ‘wneq
120g o1ebpue :abew |eley

00990€9

020z Aening
uonebisanu| s1esi0
yled eauel 1samby :1a8lold

00890€9

pepesbeqg |

pooy
pooy Aisp [
wajeoxg [
uolipuoy uonelebap
ealy Aeaing _H_
puafa]

009.L.€ ” 00vLL€




98ed| LT

‘eale ASAINS 33 Ul UOIIIPUOD UOIIRISSaA pUE JIUN UOI1RISSAA PaleID0SSe puUe S32Ua4IN220 )31 “TT 94nSi4

w ooz ooL 0

23paoo] ﬂ :

Jgouads 9 :Ag umeiqg
1202/90/91 :umeiq sleq
revdo :wnieqg

L g0z e1ebpue :ebew [UaY

020z Aening
uonebnseAu| s1esyO
sied eauel 1sambyy :108loid

[o0)72=VAS
a pepesbag |

omm PO

eg poop Aion [ |75

29 weyieoxa [ | ,.

e Il uonipue) W

ev uonelabsp
03l

ov il puejpoom

v Il eisyueg [ |
sjuun uonelebsp,  Eely Aenng [

puaba
008S.€ 009G.¢€ 00vSLE

e T i =t

—

0S5¥90€9

it
00¢s.Le




98ed |8t

‘eale ASAINS Y] Ul UOIIIPUOD UOIIRISSaA puUB JIUN UOI1RIDSaA PaleID0SSe pue $32Ua14N220 )31 2T a4nSi4

93pa0d3 *  e—

lsouads "0 :Ag umeiQ
1202/90/9} :umeiq eeg

PEVJD ‘wniedg
L20z a1ebpue :abew! [uaY

0e0g Aening
uonebisanu| s18s)0
sed Baue jsemby :j0afold

| uonipuc)

£v uoiielafiap
o3L

cv Il pue|poom

v eisyueg 7]
snuun uonelebsy,  Eely Aenng [
puaban

0089.€ . 0099.€ : 00%9LE o "~ 0029.€




Conclusions

A reconnaissance flora and vegetation survey was conducted over approximately 5 ha of
vegetation within Manea Park in part of the Kalgulup Regional Park in June 2021. Because the
survey was conducted outside of the main flowering season only a partial species list could
be made because many annual or annually-regenerating species were not identifiable.

No Threatened or Priority-listed flora, or flora otherwise of conservation significance were
seen within the survey area.

Nine vegetation units or sub-units were recognized within the survey area. Two of the sub-
units, Al (0.90 ha) and A3 (0.11 ha) have Banksia attenuata and B. ilicifolia as co-dominant
species and where they are in Good, or better, condition are inferred to belong to the
Commonwealth-listed TEC “Banksia woodlands of the Swan Coastal Plain” according to the
key diagnostic, condition and area thresholds of the approved conservation advice for this
TEC (TSSC 2016).

None of the other vegetation units or sub-units resembled a TEC or PEC.

About 16% of the survey area was in Very Good or Excellent condition, with most of the
remainder rated as Good condition. Disease caused by P. cinnamomi, along with past livestock
grazing and current heavy grazing by kangaroos has caused degradation of much of the
vegetation within the survey area.

19| Page



References

Threatened Species and Scientific Committee (2016). Approved Conservation Advice
(incorporating listing advice) for the Banksia Woodlands of the Swan Coastal Plain
ecological community. Canberra.

Gibson, N., Keighery, B.J., Keighery, G.J., Burbidge, A.H. and Lyons, M.N. (1994). A floristic
survey of the southern Swan Coastal Plain: report to Heritage Council of W.A. and
Australian Heritage Commission. Department of Conservation and Land Management,

Western Australia.

20| Page



Appendix 1. Vegetation condition scale EPA (2016)

Vegetation . .
. South West and Interzone Botanical Provinces
Condition

Pristi Pristine or nearly so, no obvious signs of disturbance or damage caused by
ristine
human activities since European settlement.

Vegetation structure intact, disturbance affecting individual species and
Excellent weeds are non-aggressive species. Damage to trees caused by fire, the
presence of non-aggressive weeds and occasional vehicle tracks.

Vegetation structure altered, obvious signs of disturbance. Disturbance to
Very Good vegetation structure caused by repeated fires, the presence of some more
aggressive weeds, dieback, logging and grazing.

Vegetation structure significantly altered by very obvious signs of multiple
e disturbances. Retains basic vegetation structure or ability to regenerate it.
00

Disturbance to vegetation structure caused by very frequent fires, the

presence of very aggressive weeds, partial clearing, dieback and grazing.

Basic vegetation structure severely impacted by disturbance. Scope for
regeneration but not to a state approaching good condition without

Degraded intensive management. Disturbance to vegetation structure caused by
very frequent fires, the presence of very aggressive weeds at high density,
partial clearing, dieback and grazing.

The structure of the vegetation is no longer intact and the area is
Completely completely or almost completely without native species. These areas are
Degraded often described as 'parkland cleared' with the flora comprising weed or
crop species with isolated native trees and shrubs.
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Appendix 2. List of vascular flora found within the survey area.

| No._| Family Name Naturalised

1 Araceae Zantedeschia aethiopicum

2 Anarthriaceae Lyginia imberbis

3 Apiaceae Platysace filiformis

4 Apiaceae Xanthosia huegelii

5 Apocynaceae Gomphocarpus fruticosus *
6 Araliaceae Erigeron bonariensis

7 Araliaceae Trachymene sp.

8 Asparagaceae Asparagus asparagoides *
9 Asparagaceae Chamaescilla corymbosa var. corymbosa

10 Asparagaceae Lomandra nigricans

11 Asparagaceae Lomandra suaveolens

12 Asteraceae Arctotheca calendula *
13 Asteraceae Asteridea pulverulenta

14 Asteraceae Cotula coronopifolia *
15 Asteraceae Craspedia variabilis

16 Asteraceae Hypochaeris glabra *
17 Asteraceae Podolepis gracilis

18 Asteraceae Sonchus oleraceus *
19 Asteraceae Ursinia anthemoides *
20 Asteraceae Vellereophyton dealbatum *
21 Cyperaceae Baumea juncea

22 Cyperaceae Cyathochaeta avenacea

23 Cyperaceae Gahnia trifida

24 Cyperaceae Isolepis cernua

25 Cyperaceae Lepidosperma longitudinale

26 Cyperaceae Lepidosperma tenue

27 Cyperaceae Schoenus sp.

28 Dasypogonaceae  Dasypogon bromeliifolius

29 Dilleniaceae Hibbertia cunninghamii
30 Dilleniaceae Hibbertia hypericoides
31 Dilleniaceae Hibbertia racemosa
32 Dilleniaceae Hibbertia vaginata
33 Droseraceae Drosera erythrorhiza
34 Droseraceae Drosera pallida
35 Droseraceae Drosera sp.
36 Elaeocarpaceae Platytheca galioides
37 Ericaceae Leucopogon australis
38 Ericaceae Styphelia racemulosa
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39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78

Fabaceae
Fabaceae
Fabaceae
Fabaceae
Fabaceae
Fabaceae
Fabaceae
Fabaceae
Fabaceae
Fabaceae
Geraniaceae
Goodeniaceae
Haemodoraceae
Haemodoraceae
Iridaceae
Juncaceae
Lauraceae
Loranthaceae
Menyanthaceae
Myrtaceae
Myrtaceae
Myrtaceae
Myrtaceae
Myrtaceae
Myrtaceae
Myrtaceae
Myrtaceae
Myrtaceae
Myrtaceae
Myrtaceae
Myrtaceae
Myrtaceae
Myrtaceae
Myrtaceae
Orchidaceae
Orchidaceae
Orchidaceae
Orchidaceae
Orchidaceae
Oxalidaceae

Acacia longifolia subsp. longifolia
Acacia pulchella

Acacia saligna

Aotus gracillima

Bossiaea eriocarpa

Daviesia physodes
Hardenbergia comptoniana
Jacksonia furcellata
Jacksonia horrida

Lotus subbiflorus

Geranium molle

Scaevola calliptera
Haemodorum spicatum
Phlebocarya ciliata
Romulea rosea var. australis
Juncus pallidus

Cassytha racemosa

Nuytsia floribunda
Liparophyllum capitatum
Agonis flexuosa

Astartea scoparia

Calytrix flavescens
Corymbia calophylla
Eucalyptus marginata
Eucalyptus rudis

Eucalyptus rudis
Hypocalymma angustifolium
Kunzea glabrescens

Kunzea ciliata

Melaleuca incana subsp. incana
Melaleuca preissiana
Melaleuca rhaphiophylla
Melaleuca thymoides
Taxandria linearifolia
Caladenia flava

Cryptostylis ovata

Leporella fimbriata
Pterostylis vittata

Pyrorchis nigricans

Oxalis corniculata
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79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106

Oxalidaceae
Phyllanthaceae
Poaceae
Poaceae
Poaceae
Poaceae
Proteaceae
Proteaceae
Proteaceae
Proteaceae
Proteaceae
Proteaceae
Proteaceae
Proteaceae
Proteaceae
Restionaceae
Restionaceae
Restionaceae
Rhamnaceae
Rubiaceae
Rutaceae
Solanaceae
Stylidiaceae
Stylidiaceae
Thymelaeaceae
Violaceae
Xanthorrhoeaceae
Zamiaceae

Oxalis purpurea
Phyllanthus calycinus
Anthoxanthum odoratum
Briza maxima

Deyeuxia quadriseta
Ehrharta longiflora
Banksia attenuata
Banksia grandis

Banksia ilicifolia

Banksia littoralis

Hakea prostrata

Hakea varia

Petrophile linearis
Stirlingia latifolia
Xylomelum occidentale
Desmocladus fasciculatus
Leptocarpus coangustatus
Lepyrodia glauca
Spyridium globulosum
Opercularia vaginata
Boronia spathulata
Solanum nigrum
Stylidium brunonianum
Stylidium crassifolium
Pimelea sp.

Hybanthus floribundus
Xanthorrhoea brunonis
Macrozamia riedlei

24 | Page



Appendix 3. Vegetation description and photo.

Unit Al: Eucalyptus marginata and Corymbia calophylla woodland over Banksia attenuata,
B. grandis, B. ilicifolia, Xylomelum occidentale low woodland over Kunzea glabrescens, tall
open shrubland over Melaleuca thymoides open shrubland over Calytrix flavescens,
Hibbertia hypericoides, Stirlingia latifolia, Xanthorrhoea brunonis low open shrubland over

Dasypogon bromeliifolius scattered herbs on grey sand. [Relevés MP01, MP03, MP04, MP10,
MP12, MP13].
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Unit A2: Corymbia calophylla woodland over Agonis flexuosa low woodland over Kunzea
glabrescens isolated tall shrubs over Melaleuca thymoides, Xanthorrhoea brunonis low open
shrubland over Dasypogon bromeliifolius, *Hypochaeris glabra open herbland on grey sand.
[Relevé MP13].

Unit A3: Banksia attenuata, B. ilicifolia, Agonis flexuosa woodland over Melaleuca
thymoides sparse shrubland over Hibbertia hypericoides, Calytrix flavescens, Stirlingia
latifolia low open shrubland over *Hypochaeris glabra scattered herbs on grey sand on low
ridge. [Relevé MP0O5, MP11].
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Unit B1: Corymbia calophylla, Eucalyptus marginata, Melaleuca preissiana tall woodland
over Taxandria linearifolia tall open shrubland over Xanthorrhoea brunonis low open
shrubland over Lepidosperma tenue, Baumea juncea open sedgeland on damp grey sand.
[Relevé MP02].

Unit B2: Corymbia calophylla isolated trees to open woodland over Agonis flexuosa,
Melaleuca preissiana, M. rhaphiophylla, Banksia littoralis low woodland over Kunzea
glabrescens tall open shrubland over Xanthorrhoea brunonis sparse low shrubland over
Dasypogon bromeliifolius, *Hypochaeris glabra scattered herbs on damp grey sand. [Relevés
MP08, MP15]
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Unit B3: Corymbia calophylla, Nuytsia floribunda woodland over Acacia saligna, Jacksonia
furcellata, Kunzea glabrescens tall shrubland over Xanthorrhoea brunonis sparse low
shrubland over *Arctotheca calendula, *Ursinia anthemoides scattered herbs on damp grey
sand. [Relevés MP08, MP13].

Unit C: Melaleuca preissiana, M. rhaphiophylla, Banksia littoralis woodland over M. incana
subsp. incana tall shrubland over Lepidosperma longitudinale, Baumea juncea sedgeland
grading into Melaleuca preissiana, M. rhaphiophylla woodland over Acacia saligna tall
shrubland over Hakea varia sparse shrubland over Baumea juncea sedgeland with
Lomandra suaveolens, Craspedia variabilis sparse herbland on damp grey sand. [Relevés
MPO06, MPQ7].
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Unit D: Melaleuca rhaphiophylla, M. preissiana woodland over Baumea juncea, Lepyrodia
glauca, Juncus pallidus sedgeland with *Ehrharta longiflora sparse tussock grassland and

*Geranium molle isolated herbs on damp grey-brown loamy sand along a creekline. [Relevé
MPQ9].

Unit E. Melaleuca rhaphiophylla, Acacia saligna tall open shrubland over Lepidosperma
longitudinale, Juncus pallidus open sedgeland with *Anthoxanthum odoratum tussock
grassland and *Lotus subbiflorus sparse herbland on wet grey-brown clay. [Relevé MP16].
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Your ref:
QOur ref: 2017/005137 PRS46689
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Addition of pipeline Reserve C36316 to R32963 within the Kalgulup Regional Park

| refer to the email of 31 August 2021 from* of i on your behalf seeking
confirmation of support from the Department of Biodiversity, Conservation and Attractions
(DBCA) for inclusion of the undeveloped pipeline reserve 36316 into the Kalgulup Regional Park
reserve 32963 that has been identified for vesting in the Conservation and Parks Commission for
management as a conservation reserve.

Addition of the pipeline reserve 36316 to the Kalgulup Regional Park proposed conservation
reserve is supported by DBCA. This is consistent with the approach made to Agwest during
preparation of the Kalgulup Regional Park Management Plan about having the reserve added to
DBCA-managed lands within the Regional Park.

Inclusion of the reserve would remove the likelihood that at some future time a pipeline would be
installed within the reserve resulting in potentially significant impacts upon the high conservation
values contained in the regional park during installation, and subsequent maintenance, repair, or
replacement work.

The affected area of the regional park contains many values including threatened flora,
threatened fauna, threatened ecological communities and high value wetlands, which could be
impacted by water pipe installation. As the pipeline reserve bisects the middle of the park, any
disturbance could also enhance risks of introductions and spread of weeds, disease and feral
animals.

The anticipated process for the change of reserve vesting is outlined below.

The pipeline reserve 36316 will be included in the schedule of reserves to be amended for future
vesting and management of the many land parcels making up the regional park.

AgWest should advise the Department of Planning Lands and Heritage that it chooses to give up
(revoke) the management order for reserve 36316 for it to be added to adjoining reserve 32963
currently vested with the City of Bunbury and intended to be vested with the Conservation and
Parks Commission in accordance with the Kalgulup Regional Park Management Plan.
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The key contact involved in the processing of the land tenure matters is ||| i te
DBCA Land Unit and otherwise you may contact [
if you need more information.

Yours sincerely

21 September 2021

[Double click here to enter Header/Footer area] [Type in your division or region name here]
Locked Bag 104, Bentley Delivery Centre, Western Australia 6983

Phone: (08) [Your phone number] Email: [name.sumame]@dbca.wa.gov.au

dbca.wa.gov.au
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Appendix B

Lot 933 - Vegetation and Fauna
habitat mapping
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Appendix C

WA Offset Template
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Appendix D

DAWE Offset Calculators

D-1
D-2
D-3
D-4
D-5
D-6

Banksia Woodland TEC — Manea Park

Tuart Woodland TEC - Lot 933

Black Cockatoo Habitat — Manea Park

Black Cockatoo Habitat — Lot 933

Western Ringtail Possum Habitat — Manea Park

Western Ringtail Possum habitat — Lot 933



0008 0008 0008
0008 VIN 0008 LN %z 001 90 €90 Sopumunon jo vary)
0008 0008 0 ey Jo vV
0008 0008 0 Jenqey Jo uonipuo))|
0008 0008 0 2wy o saquiny
7]
0008 0008 0 SfEnpiapuy Jo saquiny]| m
0008 0008 0 e yperiop| m
0008 0008 0 ares g
(§) oL, (8) soanswow (8) sp0 Pouq oo
. i 0 anje.
Aroyesuadurod 1m0, dvenbape jas350 191G 395330 Joeduy jo o, _, Ez_\_h yoedwy jo mmuend) | soanqume sonew padjorg
PN
(8)150D
N anpiarpuy 3} N anpiarpuy 3}
ipu jo soquiny]| StenpipuL Jo Joquiny
OoN wak sad] ON 1wak 1ad|
1y pros jo Jaquinu ur afuey) 5 Buey) 59|
e Kpesio| e Spperiop]
ax Ss099n 159U W 2FuE) ‘T N ss099n 159U W 2FuEY) T
e gl e g
Sa12ads pouasayy satads pouawasy
oN oo g o oN oo ut 9By
oo onqey ur 93wy puod onqeq ut 93wy
HGE Jo wopipuo))
ON ON
saan 1E11qeY ‘smoljoy 1saN 59 Saan 1Ry ‘Smoljoy 1saN T2
Saameay jo soquiny] Saamuy o soquiny
Jpu
suowaambau | jasygo yeduy | ;asea o osed
2mos mors)sod|  espo youduy | onjua juasoad joN ured CR) AT g oy FILP HLP aneAym)s  |(sawak) wozpsoy owry| 1asyo pasodorg | siun | yo wmuenb | ywesspa | soynqune sonew paroarorg 2nos swun youduyyo wmuend | wondiosag | oy yuwaopa | somqrne sopew payanorg
uopeuLiopuy ! porsnipy | uroouopyuor| ™ DI anpEA oamyng | nomA ange sy t ! ! sanq uopeuLiopuy " ! e i I+
3211 (%06) | 30 % oL amqupy =] anquyy =
wnwuy = El
2 2
1030 1w35) 1030 91w35) wouaq 5 2
195150 oYM (01-05021e3s) 821501030 g o0 youdury s
" e Knenb 1amrg = J0 wnyuenb [ryo), |2
N e 5 g
£ g
=y B
(saamoay (soauoy s g
pasnipe) pasnipe) oN Jmnqey Jo vaay = oN Jenqey jo vary =
00 | psownm | 00 | jasygo mowm (588 07 fagendy
waxe aampng vaaw aamng (soaun0y) “Xew) papase
o g s15so] o
Jastio il 1280wy,
(%) o (%) —
5501 Jo s 5501 J0 st
ongvy sa12ads pouaayy wngvy sa12ads pouaayy
e
ot o1 s O I i P e B T I (A ol B ey ey
% v openb reig i 3 i sl 9 b
qenb sanyng b 11535 munsuwy, | sadme) o jo ed sunog. paisnipy Jowmunb oy, | 49
r T “(OAL 2y jo wioy
(aawpy (v popeigaq) sotoods Aoy papuisaqt
(1200) 97po0oz . y p > samony ~ .
) 2 X 90 parsnipe) . passnlpe) o 290 sop Apunuwwos jo vaxy e Aprduoy sk Oyununuos yo wary
D U] wmomm |0 oo momn (s1eaf g “vom) PPy orosms |k end papREaa
w00 %00 o o v aamng wwarmng g [ W0 oy g | e onipuos o w S
o e had ] poyepIyspy | 01 PooD ur spuvipooss 2 pue oo
” o (o % mowm (v e Lok (UL sam) ORI
%01 | wm () | %09 | mowns (%) e st oo | 630 waay et o
sso1Jo st 5501 J0 s e
sopunuuio) pa15oj0oq sauunuod 501035
S
uowanmbas | jasyyo d (95e3 o) cosed
221mos ’ y s (s21190y paysnpe) ued (0%) 3nsaa Jos350 i Anenb  |19s330 InoyyM Ayppenb Sugenb Jaudurr | Gastd 0y 22amo0s &
mors)son|  espo youduy 4 s mey piad Eiad d (s1¢a4) wozuaoy swny| 1syo pasodorg | swun | jo wmuenb | yuesopa [ sonqupe sonew parsajorg swun pedun jo wmuend) | wonduasag | oy yuesdpa | sanque sopew parsarosg
wopvuLIOyuY anpeajuasaxdjox | parsnipy | ursouapyuoy put vare amynyg put vare amynyg put vaxe 11)g * g 3 wopvuLIOyuY t 8
3211p (%06) [ 30 % oL anqupy anquyy
wnwui
10)B[NO[ED JISTIO Jojemaped eduy
anquue o ajqeordde 1oN
SwOTT 9D KT KT 50 PR
%zl uoRIUYX. d
ouo Jo Gyigeqoad jenuuy|
Indino porenofy
pasdupu smws 19y D]
DL vy auy|

151 umop-doiy

pannbai induy 12s)

SIOI0) 119D 0 8931

BUENIUHS [FUOAS [FIONEN 10 NE

195101 M0 Ut PoIqEUD BU1aq SO U0

opma st

T107399000 {]

6661 19 UOUDAISUO) GISINPOI] PUD UO210.4 PO ) 9PN SISIJO uyuruup uy asn 10,

IPIND) JUIWSSISSY SIISJJO




SIn010) 119D 01 K31

G661 191 HOREAIDSUO?) AISINPOIG PUE UOTIAI0I] IUPUIOHAUZ ) 19PUN SIFSLJO FUUIIAP U 351 104

IPINS) JUIWSSISSY SIISPFO

o0os o0os 000s
0008 VIN 0008 L3N peLze €50 1910 Apunuwon jo vary|
0008 0008 0 Jenquy Jo vy,
0008 0008 0 1qey yo uopspuo)|
0008 0 soamyeay Jo saquiny]
@
0008 0008 0 s pu o saquiny| m
0008 0008 0 e Kypeo] .m
0008 0008 0 e g
© s () soanseaw © wssgo woaa syo
K10jesuadwos YO B (orEnbape 195350 111G Josyj0 yoeduy Jo v, _.....Mm..a_ﬂ jouduwy jo wnyuendy | soynqupe 13w pad0Ig
PN
() 350D
ax G steum anpiarpuy 3}
stenpipuL Jo soquiny]
oN N wak 1ad
1 peos jo saquinu uy afumy 3|
a1 drion]
N ag Ss099n8 159U W 2FuE) T
e g
sapads pausjeay] sapads pouapeay |
oN oN oo ut o8
o ing “uontpuoa gy a3
Yuqe Jo wopipuo))
o o
N o 9] N N
soamyea) jo soquiny saamwy Jo saquiny
o
yuawaambau | jaspg0 youduy | zased 0y osed
2nos (1103 §) 150 syo yoeduny | onpea juasaad o, ures o Umsat g il il anjes el (Ere2D) 18350 pasodou, s o wmuenb | jusofos | sanqrme sopew payoayos 2mos snu oedu jo wmueny | wonduosoq | o uesdpos | sanqune sonew paroaros,
wogruioguy | 191991500 1y uduy oA ) S 1sn oy | oouapynon (™2 “%8| g onjea amyng [sromys snpoa samng ILSTEN wozpioy owy, syjo pasodoig | go wny A9 INQUNE J9NE PAIN0IL uopeuLioju swuq yovduy jo wny ndiosoq I INQLINE JaNEU PaIN0IT
33119 (%06) [ 30 % moL  [Inqupy (=} amqupy =
wnwuiy Z £
2 2
01030 91%25) (01030 9w29) wouaq b 2
25440 g sgj0 o P 12150030 g | w00 prdut 8
y Py npenb 1y e = pawsnipy 1o wnyuwnb 10y =
£ g
=y &
(soauoy (amoay = s
parsnfpe) parsnfpe) oN ngey Jo wary = . e S0k Jenguy Jo vy =
00 1 psgoyns | 90| asy50 mouyy (samak 0 01-0 915 endy
waw aaming waw aming (saamp20) “xww) papiase
oG
Ps0 S0
(%) mownm (%) way
$501J0 0 5501 J0 SR
Jenqey sapads pauayeary ] Jejqey sapods pauayeany ]
ar | o o | o | e S | p o | s @) | oy || i
g b s oot Snenb 1aes o uonr pawsnipy 10 wmyuenb w0y
(soauay (samaay fowe
120z sta ows i . 0 0 . samoay . > i .
3 oLz 0 parsnlpe) - parsnfpe) ar010 a81100 66107 910 sax Opunuwo jo wary. vl pue uonerfag . DaLueny sk Opunuwos jo wary.
. . 9 z aisn -0 2 e
EEREGRED 9T | psowms | 0T | sasyo momns (samoon) (saeax 0z “xew) oy (1200) Ao orosms e fmend
o0 w0 %06 850 v damIng WHEUN | 6T | g | 1| BomHeudwn
e Ty PP
%01 (%) | %0 | mownm (%) R 1) way
550130 SRI 550140 Y5t
soppunumioy) [esSojodq sopmunuIIo0d [22150[057
P
yuowaambau [ jasygo yeduy | zaser oy osed
22mos (s212399Y oy s ) Jnsax b Aenb Anenb ) N 22mos
wonvmsouy | (9191500 osigo yoeduy Ao .”N:_..oﬂus a..hi ooy .._Ho\u _v.“"...._.eu es sy .x_ﬂen_ﬁﬁnwﬂ ;E_”._..”H_“_HE.”._!. s .“_u_..w..:z ==NA_H$L= . jospgo posodog | siun | jo wmuenb | juesss | sanqune sopew paanesg [—— swun joeduwy jo wnyuendy | wonduasaq | 03 uesdpr | soynqupe sonvw payoasorg
) 3311P (%06) [ 30 % _ A N ) B o B o B S (G- woL  |anquny ) amqupy
wnwnuy
J10)B[NI[ED 13S0 J0jenoped yoeduy
ainquue o1 21qeadde 10N
3P IO NN 00 pasee]
8 wopounxa Jo Aqrqosd penuuy)
ndino po
passiarpua Aoy smws Y Deda|
punpoop ey oy
51 umop-doiqr
B ey T —
pannbos ndut 5
19501 100K U1 po]quL FU12q SOIEIN U0 saifal 3pin s ]
2102399900 ]




0008 0008 0008
0008 008 0 Ayunuiwo jo eaay|
0008 VIN 0008 bl 68°1 P01 ey Jo vV
0008 0008 0 Ienqey Jo uonipuo))|
0008 0008 0 samuay jo aquin]
7
0008 0008 0 SIEpIApUL Jo Jaquiny] m
0008 0008 0 e yperiop| m
o00s 0008 0 ares g
(§) oL, (8) soanswow () 18330 Po1q oy
. ¥ 0 anje.
£10yesuadwod YO ovenbapesasgo ang | sasyo saeduny jo o _, Ez_\_h youduwy jo wmpueny [ sanqupe sonew parl0Ig
PN
(8)150D
N anpiarpuy 3} N anpiarpuy 3}
pus jo soquiny | stenpissput o soquin
OoN wak sad] ON 1wak 1ad|
1y pros jo Jaquinu ur afuey) 5 Buey) 59|
e Kpesio| s oy
ax Ss099n 159U W 2FuE) ‘T N ss099n 159U W 2FuEY) T
avea g e g
sapads pouspeay | sapads pausyeay]
o oo g o oN oo ut 9By
puos weigey ut S3ue) puos wengey ut S3um))
HGE Jo wopipuo))
ON ON
saan 1E11qeY ‘smoljoy 1saN 59 Saan 1Ry ‘Smoljoy 1saN T2
saamuay jo quiny]| samuay jo quiny|
Jpu
22.mos puswaainbar | asgjo upes (%) 3mnsax 530 5130 saedury 498583 0) o iased
@org)son | 1o yoedun | onjea jussad joN b %I upes ey o533 ospy onpeajre)s  |(savak) uozpoy swny| josyo pasodosg | smun | jo wmuenb | juesspa | sangupe sopew payarorg s yorduwyjo wmuendy | wondiosaq | 03 yueadpa | soanqune sopew payaarosq
wopeuLIoyuy pasnpy | ur 2uopyuo) WM aN[EA aImng | Inomm anfeA damng woyruLIoyuy
3211 (%06) | 30 % oL amqupy =] anquyy =
wnwuy = El
b3 2
(1030 1835) (01-030103%) ousg j a8
. (01-0.0 91039) 2 sompay sovduy (swoljoy ajqeuns &
680 060 %06 o'l 8 L | psonowns | g g [ [eatBojor § 2 pasnpy | 0T [ jo wnpuenb jusoy,  Jou wo g < saroads| =
jenb aanyn g munowyy, | (smojjoy aqems ou) ) =
(HEQ W 05 < s2an) E 21qunns) soau E
5291 Sutpaaiq [enuatod = Bupaaiq enuatod g
(saaupoy (saawppay ? Pa2uq 1 . g 81 ‘BuiBesoy S
ES %zL 081 681 parsnfpr) parsnlpr) . . o1 IS ey Jo vy = (12o) mosg [ anen 2LIPO TT'0. oA EaTY Jo BTV =
I 2510 W ST | sasyo mounm :.,.3 0z poisnipy oroams 8 nend “unsoos enuatod
- - ) e v aamng v aamng (soamoan) “xew) paiase | uifeoy fenb
SIT ST %06 wT BY | posermg 1 stssor | L ) B T 60°T YA
wsyo o 1980 ounty, UIBEIO) JO 2 $8Y oY 1E] engey
w0l | w4 | %00 | momm (%) § samoot | 11 way. o0mI0) Youie
ssopJo st ssopJo sl 66207
Jejqey sapads pauayeany | Jejqey sapads pauayeary ]
(01-0J0 reds) (01-0J0 areds) puaq
1950 oM (Qrosgry [eaidojon 00 =
qenb aanyn g b 3EIs mun owgy, Jo wnjuenb [0y,
(oawpoy
o) o) pasnlpe) oN Apunwwos yo vary A oN Ayunuwwod jo vy
180 YIM 1850 oM. (sawal (7 “xvur) )
BT amn BaIE amn | ez uozLI0y dwy.
w0 b
ostio oS0 PAERISR
(%) o (%) —
5501 J0 ¥SRY 5501 J0 SRy
soppunuruo)) [eatojoss Soprununod [ero[0rg
S
20.mos yuowonbad (0O | o ooy pasnfpe) | wd | (o) wnsan 150 um Sygenb (395350 oy Ayjenb Augenb pudur | gase 0) 20mmos ased
(morg)ison |  asygo soeduy u & e ey ol il d (su94) uozsoy owny| 1asygo pasodoag | swun | jo wmuenb | yuesopox [ sanqune sanew paasosg s youdunjo wmuend | wonduasaq | 01 yuwaspa | sonquze sopem paanosg
wopeuLIoguy anpea yuasaadjan. | passnlpy | ur2ouapyuo) put vaxwoamng | puw vare axmng put vaxe 11wIS 2 . g wopuLIoyuy ' *
P (%06) | 30 % o |anquny amquyy
gy
10)B[NO[ED JISTIO Jojemaped eduy
anquue o ajqeordde 1oN
SwOTT 9D KT KT 50 PR
%zl uoRIUYX. d
oua jo Giqeqoad jenuay
Indino porenofy
posunpug smws 19y D]
s '
N
00120 YoulE

151 umop-doiy

pannbai induy 12s)

SIOI0) 119D 0 8931

BUENIUHS [FUOAS [FIONEN 10 NE

195101 M0 Ut PoIqEUD BU1aq SO U0

opma st

G661 19 UOEAISIO?) ASINPOI PUE WOMIRIOI] WAIOAS ) 9PN SIASIJO TP uf 35 104

IPIND) JUIWSSISSY SIISJJO

T107399000 {]




0008 0008 0008
0008 008 0 Ayunuiwo jo eaay|
0008 VIN 0008 bl 80°1 P01 ey Jo vV
0008 0008 0 Jeqey Jo uoIpuo)
0008 0008 0 2wy o saquiny
7]
0008 0008 0 SIEpIApUL Jo Jaquiny] m
0008 0008 0 e yperiop| m
0008 0008 0 ares g
(§) oL, (8) soanswow () 18330 Po1q oy
. i 0 anje.
Aroyesuadurod 1m0, dvenbape jas350 191G 395330 Joeduy jo o, _, Ez_\_h yoedwy jo mmuend) | soanqume sonew padjorg
PN
(8)150D
N anpiarpuy 3} N anpiarpuy 3}
ipu jo soquiny]| StenpipuL Jo Joquiny
OoN wak sad] ON 1wak 1ad|
14 peos Jo saquinu uy a8uey) 5 Buey) o)
s Apjenop| e ApjeLIop|
ax Ss099n 159U W 2FuE) ‘T N ss099n 159U W 2FuEY) T
avea g e g
sapads pouspeay | sapads pausyeay]
oN oo ut 9B oN oo ut 9By
oo onqey ur 93wy puod onqeq ut 93wy
Juiqey jo uopipuo))
ON ON
saan 1E11qeY ‘smoljoy 1saN 59 Saan 1Ry ‘Smoljoy 1saN T2
Saameay jo soquiny] Saamuy o soquiny
Jpu
suowaambau | jasygo yeduy | ;asea o osed
22mos @ag)son|  esyo wedwy | anpes juasaad joN ured CR) AT g oy FILP HLP onfeaie)g  [(sawak) uozuoy ouny| josyjo pasodosg | swun | jo wmpuenb | juesspos | sonqupe sonew paysarorg 2mos swun ouduwjo wmuendy [ wondusaq | 03 uwasea | sonque sonew paraajoq
wopeuLIoyuy ' paysnlpy |urasuapyuo) | WM IN[EA Mg | IOy N[ 2aming 2 . : s woyruLIoyuy g * na ! *
32p (%06) | 30 % ®oL ANqLRY (=} ALY =
wnwuy = El
2 2
(1030 91835) (1030 1839) wauaq ; 3
. o . (003009 2 sawpoy eduy (swoljoy ajqeuns &
s 1 %08 0T L § [ Psuonoym 9 T Teatdojo 2 pasnpy | 0T [ jo wnpuenb jusoy,  Jou wo g < saroads| £
qenb sanyng mun duiry, ) =
o1 <1 ajquins) soan e
€86 5 Suipoaq [enuaiod 5
(saaupoy (saaepay anjea aiesapour| 1 81 Buideioy 2
£ %801 801 - pasnfpe) - pasnfpe) R 2q prnos sup poumsse [ o S0 EIN Jeqey jo w1y = (1200) worg . Comen 4LIPON TT0 A yenqey Jo vaay =
9T | osgownm | T1 | sosyo o (et g7 e )| Y orooms  |IE end Bunsoos [erutod
- €1 s - woaw auming wwsamng | o[ oo | e | ST e
g stssop o | N A Y 601 i
sigo S0 soro oy, MRLAWIO R 6T WS AL
%0l [ win () | %09 | mownm (%) 21t 201 Ut (6107) samoot | 11 way o0mI0) Youie
sso1Jo s 5501 J0 st DGR
Jejqey sapads pauayeany | Jejqey sapads pauayeary ]
(1030 21835) (1030 1w35) wauaq
1950 oM (Qrosgry [ea0009. w00 =
ab samnd penb 1y e ey Jo wmyuenb w0y
(oawpoy
o) = o) pasnlpe) oN Apunwwos yo vary A oN Ayunuwwod jo vy
SIJO WM. 1850 oM. (sawal (7 “xvur)
waaw axmny waaw axmn g ez uozpoy sy
w0 i
i o PRI
(%) o (%) —
$501 J0 SR 550140 SR
soprunuwo)) [eII50[09g SopmunuIIod [eaISo[03q
S
uowanmbas | jasyyo d (95e3 o) cosed
221mos ’ y s (s21190y paysnpe) ued (0%) 3nsaa Jos350 i Anenb  |19s330 InoyyM Ayppenb Sugenb Jaudurr | Gastd 0y 22amo0s &
mors)son|  espo youduy 4 s mey piad Eiad d (s1¢a4) wozuaoy swny| 1syo pasodorg | swun | jo wmuenb | yuesopa [ sonqupe sonew parsajorg swun pedun jo wmuend) | wonduasag | oy yuesdpa | sanque sopew parsarosg
wopruLIoyuy anpea yuasaadjan. | passnlpy | ur2ouapyuo) PUE w21z 2.myng PUE vaxE 2ming PUE vaIE J1E)S 2 . * wopuLIoyuy ' *
3211p (%06) [ 30 % oL anqupy anquyy
wnwui
10)B[NO[ED JISTIO Jojemaped eduy
anquue o ajqeordde 1oN
SwOTT 9D KT KT 50 PR
%t wopoupxo d
ouo Jo Gyigeqoad jenuuy|
Indino porenofy
pasdupu smws 19y D]
B 1
auy|
000 Youisy

151 umop-doiy

pannbai induy 12s)

SIOI0) 119D 0 8931

BUENIUHS [FUOAS [FIONEN 10 NE

195101 M0 Ut PoIqEUD BU1aq SO U0

opma st

T107399000 {]

G661 19 UOEAISIO?) ASINPOI PUE WOMIRIOI] WAIOAS ) 9PN SIASIJO TP uf 35 104

IPIND) JUIWSSISSY SIISJJO




00os 0008 00os
0008 008 0 Sopumunon jo vary)
0008 VN 0008 [N 651 K0 engey jo waay|
0008 0008 0 JeaqEy Jo uonipuos)
0008 0008 0 2wy o saquiny
7]
0008 0008 0 SfEnpiapuy Jo saquiny]| m
0008 0008 0 e yperiop| m
0008 0008 0 ares g
(§) oL, (8) soanswow (8) sp0 Pouq oo
. i 0 anje.
£10yesuadwod YO ovenbapesasgo ang | sasyo saeduny jo o _, Ez_\_h youduwy jo wmpueny [ sanqupe sonew parl0Ig
PN
(8)150D
N anpiarpuy 3} N anpiarpuy 3}
ipu jo soquiny]| StenpipuL Jo Joquiny
N w3k 1ad oN w3k 1ad
14 pros jo saquinu uy aBumy 3| e 59
e Kpesio| e Spperiop]
ax Ss099n 159U W 2FuE) ‘T N ss099n 159U W 2FuEY) T
e gl e g
sapads pouspeay | sapads pausyeay]
oN oo ut 9B oN oo ut 9By
oo onqey ur 93wy puod onqeq ut 93wy
HGE Jo wopipuo))
N N
soan miqey swoljog 50N 549 soan miqey swoljoy 150N 59
Saameay jo soquiny] Saamuy o soquiny
e
suowaambau | jasygo yeduy | ;asea o osed
2mos @ag)son|  esyo wedwy | anpes juasaad joN ured CR) AT g oy FILP HLP onfeaie)g  [(sawak) uozuoy ouny| josyjo pasodosg | swun | jo wmpuenb | juesspos | sonqupe sonew paysarorg 2mos s ouduwjo wmuendy [ wondusaq | 03 uwasea | sonque sonew paraajoq
woeuLIoyuy ' paysnlpy |urasuapyuo) | WM IN[EA Mg | IOy N[ 2aming 2 . : s woyruLIoyuy ! * na ! *
32p (%06) | 30 % ®oL ANqLRY (=} ALY =
wnwuy = El
& 2
(1030 91835) (©1-030 910 wouaq g 2
. " (01-0 30 91835) " sawpoy eduy &
80 %0 %06 w1 L QR 2o snomy £ oenbrms | ! i 2 pwsnipy [ O [ jo wmuenb jesoy. va g
b aaning wun sy, 5 g
. g Jovdun pasodoig g
gy Suoddns = E
- £ @ U p2rIaSqo) B
(soamooy prey— Ml E s ‘o sumssog £
. . s sl (= 10°1) 11qEY 2200 » o Z . B
N U8LIST o' vy ..M.,.. _..“_..w 61 E..._.u.“,.._,“._”___s w07 s ‘wmssog edury <01 g Amqey jo vary = 120 w01 01-0 915 8 anendy :w_m__“a:.mﬂﬂa SA IENqEY JO B
ot sz s we woaw auming wavoamng | e | G || v powons | WA AT
< g oz RPN ssso oy | SE6TOT R AR iguy 2107 vy
S0 psjjo 4080wy, 601 W 1T
sot | i) | %09 | mowmm (%) sowan [ g way
sso1Jo s 5501 J0 Y5
Jejqey sapads pauayeany | Jejqey sapads pauayeary ]
(1030 21835) (1030 1w35) wauaq
1950 oM (Qrosgry teariood 00 =
ab samnd penb 1y e ey Jo wmyuenb w0y
(oawpoy
o) = o) pasnlpe) oN Apunwwos yo vary A oN Ayunuwwod jo vy
syo m 15750 Moy (1w 7 “xvw)
ot aamng woaw aamng (o) uozgioy oy
w0 b
= e [
(%) o (%) —
550140 Ysp SS01J0 50
soppunuruo)) [eatojoss Soprununod [ero[0rg
o
uowanmbas | jasyyo d (95e3 o) cosed
221mos ’ y s (s21190y paysnpe) ued (0%) 3nsaa Jos350 i Anenb  |19s330 InoyyM Ayppenb Sugenb Jaudurr | Gastd 0y 22amo0s &
mors)son|  espo youduy 4 s mey piad Eiad d (s1¢a4) uozuaoy swny| 1syo pasodorg | swun | jo wmuenb | yuesopa [ sapngue sopew paroajosg sun oudu jo wmuendy [ wondusaq | 01 uwssa | sonque sonew paraajoq
uopeuLIoyuy anpea yuasaadjan. | passnlpy | ur2ouapyuo) PUE w21z 2.myng PUE vaxE 2ming PUE vaIE J1E)S 2 . g wopuLIoyuy ' *
P (%06) | 30 % oL [omauny amquyy
wnwui
10)B[NO[ED JISTIO Jojemaped eduy
aingune o1 aqeaiidde 1o
SwOTT 9D KT KT 50 PR
%89 wouyxo Jo yigeqoad enuay|
Indino porenofy
smws 19y D]
S0

151 umop-doiy

pannbai induy 12s)

SIOI0) 119D 0 8931

[iSuny upisoy

awey|

BUENIUHS [FUOAS [FIONEN 10 NE

195101 M0 Ut PoIqEUD BU1aq SO U0

opma st

T107399000 {]

G661 19 UOEAISIO?) ASINPOI PUE WOMIRIOI] WAIOAS ) 9PN SIASIJO TP uf 35 104

IPIND) JUIWSSISSY SIISJJO




ioAlas 000s
0008 0008 0 Apunuwon jo vary|
NH 10/AIG# 0008 ox 6205 €50 810'1 ENquY Jo vy,
0008 0008 0 1ENQEY Jo voptpuo)
08 0008 0 saamyeay jo saquiny
@
0008 0008 0 stenpitput o soquiny| m
0008, 0008 0 e ypenoly| .m
0008 0008 0 e g
(§) w0, () soanstou (§) 19830 211G oo
Ai0yesuadwios 1O . iarenbape sy P21 Jas330 oeduy o 9, ﬂ.hw“.a_”h Jouduw jo wnyuengy | sonqupe snew paysj0Ig
PN
() 350D
R e stow anpiaspu )
stenpipuL Jo soquiny]
oN N wak 1ad
1 peos jo saquinu uy afumy 3|
e Spperion|
N ag Ss099n8 159U W 2FuE) T
e g
sapads pausjeay] sapads pouapeay |
oN oN oo ut o8
o 1nq “uonIpu03 PGy u R
Yuqe Jo wopipuo))
o o
ad 15N 59 &8 15N 3]
soamyea) jo soquiny saamwy Jo saquiny
o
yuawaambau | jaspg0 youduy | zased 0y osed
o (1103 §) 150 syo yoeduny | onpea juasaad o, ures o Umsat g il il an[es ey (s1wa) 18350 pasodou, s o wmuenb | Juesopas [ soinqune somew parsaros 2nos snu oedu jo wmueny | wonduosoq | o uesdpos | sanqune sonew paroaros,
wogruioguy | 191991500 1y uduy oA ) S 1sn oy | oouapynon (™2 “%8| g onjea amyng [sromys snpoa samng LIREUY CCENT A, syjo pasodoig | go wny A9 INQUNE J9NE PAIN0IL uopeuLioju swuq yovduy jo wny ndiosoq I INQLINE JaNEU PaIN0IT
33119 (%06) [ 30 % [LINS mqumy =} amqupy =
wnwpugg 2 =
& &
01030 91529) (O1-030 21839) wouaq g a
' . ! (01-0 40 91229) . samoay | eduy o
st 91 & w0t 9| e w P | psmonowns | e b g | € Teafdojoss = posnpy | ST | jo wnuunb oy, vare £
n ¥ N y — 3 youdu pasodosg g
Ps1j0 e 57 pas aq = £
XLET 5 ) uigis paniasqo 5
(saaup0y. (saaup0y. [ M._ wr P mu_ uomIog g 1o sunssog g
ox %6208 0 _ | posnton) - parsnlpe) . I | R 01 sax ngey Jo wary = 120z moig . e [m3uny upiop A Jenguy Jo vy =
9T | sgouns | 9T [sas0 o (sawak 0 L T_...M_M__H .”m:w. pasnipy oroams | g end)
- W waw aaning waw aaning | commoony “xew) paiane 5 49 poryapy
o0 0 %06 850 6T | oy | | swssopwmm | PHCEES610T ey 2103
sy 4080wy, 601 ey 16T
%01 %08 | mowns (%) oy
550140 s8I 5501 J0 s
Jenqey sapads pauayeary ] Jejqey sapods pauayeany ]
O1-030 91%25) (01030 9w29) wauaq .
15150 yu 8350 0PI Cpenb [uaidojoda 000 1w _w._
|ayenb axmn g spenb aaning HITEnb 3EIs Jo wnyuenb wro)
(samaay (amaay
"o .H:.__E 0 passnlpe) oN Opunuwo jo wary. omd oN Opunuwos jo wary.
WO WM syg0 momIM (w2 7 “xvw)
waw aaning wow aaming @z uozgioy oy
o s B,
S0 0 PRI
o (%) mownw (%) way
SS01J0 50 550140 Ysp
soppunumioy) [esSojodq sopmunuIIo0d [22150[057
P
yuowaambau [ jasygo yeduy | zaser oy osed
22mos (s212399Y oy s ) Jnsax b Aenb Anenb ) N 22mos
wonvmsouy | (9191500 osigo yoeduy Ao ...U :...»H a.uw-v ooy .._Ho\u _vs«“...._.eu es sy .uﬂﬁ.ﬁﬁﬂﬁ: ;E_“.__.”H_“_H.z.w._a.. - .“_w_.aa..:z EM.“%L.. . jospo pasodoag | syun [ yo wnpuenb | yuesopa | somqune sonew pajaaroag [—— swun joeduwy jo wnyuendy | wonduasaq | 03 uesdpr | soynqupe sonvw payoasorg
) 3311P (%06) [ 30 % _ A N ) B o B o B S HOU UL oL QLY ) amquny
wnwnuy
J10)B[NI[ED 13S0 J0jenoped yoeduy
ainquue o1 21qeadde 10N
3P IO NN 00 pasee]
8 wopounxa Jo Aqrqosd penuuy)
ndino po
passiarpua Aoy smws Y Deda|
S0
[Auny wmisoy N

151 umop-doiqq

pannbas indu 957)

SIn010) 119D 01 K31

B ey T —

39SM01q IN0K U PAIQUUa FU1aq SOIEJN U satfar api3 sy

G661 191 HOREAIDSUO?) AISINPOIG PUE UOTIAI0I] IUPUIOHAUZ ) 19PUN SIFSLJO FUUIIAP U 351 104

2102 329000 ¢}

IPINS) JUIWSSISSY SIISPFO




ghd.com —> The Power of Commitment



