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Note to Reader:

The obligations to meet the requirements of Ministerial Statement conditions are addressed in the Schedules of this
Flora and Vegetation Environmental Management Plan. All other informationis considered supporting information,

and is not subject to Department of Water and Environmental Regulation (DWER) compliance auditing, nor does it
require DWER endorsement to be amended.
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Summary

Summary of the Proposal

Proposal title Mt Keith Satellite Project
Proponent name BHP Billiton Nickel West Pty Ltd
Purpose of the EMP To satisfy EPA Scoping documentitem 9, and to outline the key floraand

vegetation values associated with the MKS Project, the potential impacts and the
proposed managementprovisions to mitigate theseimpacts.

Key Environmental Land - Floraand Vegetation - To protectfloraand vegetation so thatbiological
Factors and Objectives diversity and ecologicalintegrity are maintained.

Key provisions in the Site based adaptive management actions (including pre-disturbance approvals,
EMP weed management, progressive rehabilitation).

Monitoring of significantflora (indicator species) and vegetation communities
within VioletRange PEC and Wanjarri Nature Reserve.

Monitoring of areas ofland disturbance and rehabilitation.
Monitoring and control of weeds.

Annual reporting (including results of monitoring).

1. Context, Scope and Rationale

This Flora and Vegetation Environmental Management Plan (FVEMP) has been compiled by
BHP Billiton Nickel West Pty Ltd (NiW) to meet Environmental Protection Authority (EPA))
requirements. Those requirements are to develop and submit an ‘Environment Management
Plan (EMPY) and relevant ‘Schedules’ in accordance with the Instructions on how to prepare
Environmental Protection Act 1986 Part 1V Environmental Management Plans (EPA, 2018)
(the ‘Instructions’).

The provisions of the Instructions permit a Proponent to:
e cover one or more key environmental factors for a particular proposal, and
e coverone or more operations or Ministerial Statements (EPA, 2018, p. ).

In accordance with the Instructions (EPA, 2018), the following sub-sections outline the
Proposal that this FVEMP addresses (Section 1.1), the relevant key environmental factors
(Table 1), the condition requirements applicable to the Proposal (Section 1.3) and the
rationale and approach underlying this FVEMP (Section 1.4).

1.1. Proposal

Mt Keith Satellite (MKS) Project (the Proposal) is approved under MS1087. The Proposal has
a Disturbance Footprint of 878 hectares (ha) that lies within a Development Envelope of
1,259 ha (Figure 1). The Proposal involves the development of two satellite mine pits (Six Mile
Well and Goliath), a waste rock landform (WRL), associated support infrastructure and a
20 kilometre (km) transport corridor north to the existing Mt Keith Mine (Figure ). An
application to amend MS1087 to increase the area to be cleared to 1069 Ha, and the
development envelope to 1265 Ha is under assessment.
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Figure 1a: MKS Revised Development Envelope and Disturbance Footprint (North)
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Figure 1b: MKS Revised Development Envelope and Disturbance Footprint (South)

Version No: 0.2

Page 6 of 44



BHP .

Flora and Vegetation Environmental Management Plan

1.2. Key environmental factors

The key environmental factor relevant to this EMP is Flora and Vegetation for which Table 1
describes the activities, values and actual or potentialimpacts on flora and vegetation.

Table 1: Key environmental factor, values and impacts

Key
environmental Activities Values Impacts

factor

Floraand Clearing of Priority flora, with Direct Impacts
vegetation native indicator species of
J vegetation concern: P e Clearing ofup to 1069 Ha of native
’ vegetation within a Development Envelope
Mining - Eremophila sp. of 1,265 Ha.
activities long pedicels (P2)

- Hibbertia sp. Indirect Impacts
Sherwood e Potentialincreased spread orintroduction
Breakaways (P2) of weeds.

- Hybanthus e Habitat fragmentation
floribundus e Altered fire regime
subsp. e Dust
chloroxanthus e Alteration to surface water flow.
(P3)

- Verticordia
Jamiesonii (P3)

e VioletRange
Priority Ecological
Community (PEC)
e Wanjarri Nature
Reserve (WNR)

1.3. Condition requirements

The Proposal has been assessed by the EPA (Assessment No. 2122). Ministerial Statement
1087 and associated Proposal Implementation conditions were issued by the Minister for
Environment on 27 December 2018.

This EMP addresses the requirements of the EPA Scoping document item 9 and details:
¢ Monitoring of significant flora and vegetation communities;
e Monitoring and control of weeds; and

o Adaptive management actions to be implemented in response to environmental criteria
(triggers and thresholds) being reached.

Rehabilitation requirements will be addressed within the Mt Keith Satellite Project Mine
Closure Plan.
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1.4.

1.4.1.

1.4.2.

Rationale and approach

This section provides a concise description of the rationale and approach for this FVEMP and
discusses the environmental objectives for the identified biodiversity regional assets to which
implementation conditions (and Schedules) apply.

The following sections summarise:

e survey findings;

¢ key assumptions and uncertainties;
¢ the management approach; and

¢ therationale for choice of provisions,

as is required by the Instructions (EPA, 2018, p. ii).

Overall objective, purpose and scope of this FVEMP

As previously mentioned, this FVEMP has been compiled by NiW to meet EPA requirements
to develop and submitan EMP and relevant Schedules to demonstrate how NiW meets the
intent of various biodiversity-related implementation conditions.

The biodiversity-related assets, within the Development Envelope, which have been identified
as requiring a ‘Schedule’ to be developed are:

« Indicator Priority flora species (including Eremophila sp. long pedicels (P2), Hibbertia sp.
Sherwood Breakaways (P2), Hybanthus floribundus subsp. chloroxanthus (P3),
Verticordia jamiesonii (P3)) (Schedule 1).

¢ Violet Range Priority Ecological Community (PEC) (Schedule 2).
e Wanjarri Nature Reserve (WNR) (Schedule 3).

For these above-listed biodiversity-related assets, management actions, targets and
proposed monitoring parameters have been developed in this FVEMP and specifically
included in the relevant Schedules for the endorsement of the CEO. The Schedules are
intended to be stand-alone documents.

Surveys and study findings

Ordinarily, baseline surveys are conducted at a tenement scale. This ensures a regional
understanding of flora and vegetation and fauna communities which enables informed
management in a regional context and an assessment at a Proposal level ofimpact and area
of influence beyond its direct footprint. Baseline surveys are reviewed on a five-yearly basis
to ensure they remain current and applicable for management. In these reviews, survey
timing, methodology and extent are considered against contemporary standards. The results
of the survey are considered against taxonomic and conservation significance changes over
the past five years and the potential for future operational activity in the area.

Targeted surveys may be undertaken to update baseline information or to resolve particular
survey or study gaps. Targeted surveys may also be undertaken prior to approved land
clearing if there is an identified risk of Declared Rare Flora or Priority 1 species occurring in a
proposed impact area.

The Study Area for the Proposal has been subject to extensive field surveying since 1990,
including desktop, reconnaissance and detailed surveys, and targeted work for Acacia
species (Appendix A). The most recent survey, undertaken by Western Botanical in 2017
(Western Botanical, 2017), covered approximately 5,422 ha within the Study Area, and
encompassed the Disturbance Footprint (878 ha) and the Development Envelope (1,259 ha).
The survey by Western Botanical (2017) was prepared to meet the requirements for
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environmental impact assessment (EIA) in accordance with EPA (2016) Technical Guidance
— Floraand Vegetation Surveys for Environmental Impact Assessment. Survey effortincluded
a desktop assessment, three EIA field surveys in November 2016 and December 2016, and
three field surveys during July 2017, August 2017 and September 2017 to target Hibbertia
and Acacia taxa. A further desktop review, supported by a one day field visit to verify previous
work and to target conservation significant flora previously recorded within the survey area
was conducted by Western Botanical in September 2019. This review ensured plant numbers
and population extents were current.

1.4.3. Key assumptions and uncertainties

The findings of the flora and vegetation surveys completed to date have formed the basis for
the rationale and management approach adopted for the FVEMP. It is assumed that the
surveys undertaken have accurately identified and mapped vegetation associations, and
identified Priority flora and populations within the Proposal area and surrounds. It is also
assumed that the previous assessment ofimpacts on floraand vegetation associated with the
Proposal are correct, and are typically considered to be minor on a local and regional scale

In order to establish measureable environmental criteria (targets, triggers, thresholds) and
appropriate adaptive management measures, baseline surveys and ground-truthing of
potential monitoring locations is required. The findings of the baseline surveys will provide a
greater understanding of the natural variability and range of vegetation condition and plant
condition and reproductive capacity that can be expected during monitoring.

The Schedules developed for this FVEMP identify proposed environmental criteria and
corresponding adaptive management actions based on the limitations of current knowledge.
Upon completion of pre-disturbance baseline surveys to establish appropriate monitoring
locations, the environmental criterial and management provisions within the Schedules of this
FVEMP will be reviewed and revised as required.

1.4.4. Management Approach— General

NiW mining operations are managed under Asset Wide and site specific plans and
procedures, inductions and training. The Proposal will operate under Mt Keith environmental
plans and procedures where relevant, with Project specific procedures developed as required
(such as procedures required to ensure the implementation of this FVEMP).

NiW has an Asset wide Environment and Heritage Impact Approval (EHIA) permit process to
manage the implementation of its environmental, Aboriginal heritage, land tenure and legal
obligations prior to and during land disturbance activities. All ground disturbance activities will
be required to meet the requirements of the EHIA process, as well as relevant legislative and
regulatory requirements. Additionally, the EHIA process provides a mechanism whereby
technical and professional advice can be provided to the business regarding environmental
aspects, land access and Aboriginal heritage planning and management issues. The EHIA
system consists of an electronic workflow process linked to a geographical information
system. The objectives of the EHIA process are to:
e identify the significant environmental®, Aboriginal heritage and legal aspects of
proposed activities;
e ensure that, through appropriate environmental Aboriginal heritage and land access
planning and management, BHP activities comply with all legal and other obligations;
e avoid, minimise and mitigate the number and nature of environmental*, Aboriginal
heritage and land tenure impacts and ensure adequate environmental performance
of BHP operations; and
e provide a mechanism for continuous improvement.

"In relation to this FVEMP, environmental aspects particularly consider conservation significant flora species and communities.
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Mine closure objectives, criteria and activities (including rehabilitation requirements) will be
addressed within Mt Keith Satellite Project Mine Closure Plan.

1.4.5. Value specific rationale and approach

The Instructions (EPA, 2018) require a “concise” description of the rationale and approach for
the EMP against the environmental objective for each value. Appendix B outlines the survey
and study findings, key assumptions and uncertainties, management approach and rationale
for choice of provisions regarding each value.

2. EMP provisions

Please refer to the Schedule sections.

3. Adaptive Management and review of the EMP

Adaptive management shall be achieved through ongoing training, supervision and
monitoring of operational performance. Area inspections, audits and task observations may
be used to assess performance and identify procedural or technical variance in operational
practices that can then be remediated.

Through an annual review and reporting process the following will occur:
¢ Define operational issues and proposed changes to the plan.
¢ Implement management and mitigation measures.
¢ Monitor and evaluate performance against amended environmental provisions.

¢ Adjust management and mitigation measures and monitoring where required to meet
the outcome or objective.

BHP applies an adaptive management framework for implementing management measures
identified in this FVEMP. Adaptive managementis a structured, iterative process to decision
making. An integral component is the application of the mitigation hierarchy (avoid, minimise
and rehabilitate environmental impacts, prior to applying offsets as a last resort).

The framework embeds a cycle of monitoring, reporting and implementing change where
required. It allows an evaluation of the management controls so that they are progressively
improved and refined, or alternative solutions adopted, to ensure the outcome-based
objectives are achieved. The key steps of the adaptive management approach are outlined in

Figure 2.
Adapt and
Share
Corporate

‘ Commitments l
Analyse and Implement and
Learn Monitor

Figure 2: BHP’s adaptive management approach

Version No: 0.2 Page 10 of 44



BHP

Flora and Vegetation Environmental Management Plan

3.1. Review and update of this FVEMP

This FVEMP will be reviewed and updated to ensure it addresses the relevant conditions and
is being implemented effectively. Changes may arise from, but not limited to, a change of
scope, requestby proponent or regulator for a change to Ministerial Conditions or this FVEMP,
stakeholder consultation comments or from opportunities for improvement.

New and/or revised Schedules will be provided for review and endorsement by the CEO as
per the requirements of the respective Ministerial Statement implementation conditions.

4, Stakeholder consultation

NiW undertakes regular and ongoing stakeholder engagement as part of its core business
activities. NiW aims to facilitate regular, open and honest dialogue to understand
expectations, concerns and interests of stakeholders and incorporate them into business
planning to help build strong, mutually beneficial relationships. The main objectives of the
consultation programme are to:

¢ provide information and the opportunity to comment to relevant government agencies,

local authorities and to other groups or individuals who may potentially be interested
in a Proposal; and

e where relevant, discuss and allow stakeholder comments on this FVEMP.

NiW will continue to engage with Traditional Owners through targeted consultation and via
administration of Native Title heritage agreements where applicable.

This planis submitted as a preliminary draft for consultation. Stakeholder consultation shall
be monitored and reported throughrevision of this EMP for its finalisation and implementation.

Ongoing consultation has been undertaken with EPA. A summary of this consultation is
included in Table 2.

Table 2: Stakeholder Consultation

| Date Proponent Stakeholder ‘ Discussion Outcomes
Comments on Mt Keith A
March, 201 | BHP Billiton EPA Satellite Project ?e?/?;is:ﬁs:ggg%adm
’ Nickel West Environmental Review .
Document Vegetation Management Plan
EMP to focus on:
) BHP Billiton Focus required on revisions e EPA Factors
April, 2018 Nickel West EPA to Floraand Vegetation EMP . )
e  Cumulative and residual
impacts
FVEMP to be revised to
- . measure indirectimpacts to
BHP Billiton Documentreview comments e
July, 2018 . EPA e significantfloraand
Nickel West specific to FVEMP (ltem 2) vegetation and take action to
address any impacts
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Appendices

Appendix A — Summary of Botanical Surveys, 1990 - 2019

Table A-1: Summary of botanical surveys completed throughout the Study Area between 1990 and

2019.
Author Title ‘ Date Scope
Western Botanical | Flora and Vegetation November Assessment of impacts on flora and vegetation
Assessment for the Revised 2019 resulting from the proposed minorchanges to the
DevelopmentEnvelope, s45¢c MKS Development Envelope, wholly within the
Application, Mt Keith Satellite 2017 study area.
Western Botanical | Flora and Vegetation October Review and update of the previous baseline flora
Assessment of the Mt Keith 2017 and vegetation report (2012) following a revision of
Satellite Operations Study the area surveyed including supplementary field
Area. works conducted during November-December
2016. Area survey covers 5,422 ha. The inital
March 2017 reportupdated to include the results of
further targeted surveys, undertaken in August to
October 2017, and revised Proposal footprint.
Western Botanical | Flora and Vegetation September | Areview and update of all datarelating to floraand
Assessment, Yakabindie 2016 vegetation, including review of previous reports
Nickel Proposal. relating to the Mount Keith Satellite Operations
Study Area inclusive of the Six Mile and Goliathpits
and related infrastructure and produce an updated
report meeting the requirements of EPA Guidance
Statement 51 and Technical Guide — Flora and
Vegetation Surveys for Environmental Impact
Assessment.
Western Botanical | Baseline review and 2012 A review and synthesis of previous works and
statistical analysis ofthe flora addition of quadrat-based vegetation assessment
and vegetation of the and analysis, to meet the criteria of a Level 2
(previously proposed) NDS1 Survey. Includes Six-Mile and Goliath orebody
mine and corridor Study areas, waste rock storage area, and associated
Area. transport corridor based on additional field works
implemented in 2011.
Mattiske Summary of  Hybanthus September Confirmation of the identification of populations
Consulting Pty Ltd | floribundus subsp. 2011 previously recorded in the Proposal area and
chloroxanthus E.M. Benn. abundance of the populations of Hybanthus
(P3) Populations, floribundus subsp. chloroxanthus (P3) outside
Yakabindie. immediate impact areas.
Western Botanical | Assessment of flora and 2009 Level 1 assessment commissioned for the
vegetation, Yakabindie purposes of applying for a Native Vegetation
Proposal (draftreport). Clearing Permit (NVCP) for the (previously
proposed) YNP.
Western Botanical | Flora, vegetation and habitats 2006a Level 1 assessmentinclusive oftheinitial review of
of the Yakabindie tenements flora, vegetation, and conservation values of
2004-2005. Yakabindie tenements and surrounding local
areas. This represents the most comprehensive
and extensive works conducted at the Mt Keith
Study Area inclusive of vegetation mapping, habitat
descriptions and species profiles.
Western Botanical | Review of flora, vegetation, 2006b Level 1 assessmentofa section of Wanjarri Nature

landscapes and conservation
values ofthe Six-mile and Sir
Samuel  blocks, Wanjami
Nature Reserve and
Yakabindie Station.

Reserve and a section of Sir Samuel Block, in
preparation for a land swap to facilitate mining at
Yakabindie Nickel Proposal.
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Author Title Date Scope
Landcare Review of Hemigenia exilis 2001 Combined all data including WMC, Anaconda
Services (S. Moore). Nickel and CALM sources to review the status of
Hemigenia exilis Declared Rare Flora (DRF)
resulting total of46,005 plants from 66 populations
and reduction to P4 status.

Landcare A review of Hemigenia exilis 1996 Targeted survey and review of Hemigenia exilis
Services (S. Moore) populations at The local and regional populations, incorporating data
Mt Keith Operation and within supplied by Anaconda Nickel.

the north-eastern Goldfields.

Ecologia Yakabindie Nickel Proposal: 1996 Targeted survey and management of Hemigenia
Hemigenia exilis survey and exilis, previously ranked as Declared Rare Flora, at
management plan. the Yakabindie Nickel Proposal.

Ecologia Yakabindie nickel mine 1995 Unknown.

Proposal, Six Mile Well — Mt

Pasco blocks: environmental

assessment.
Ecologia Yakabindie Nickel ~ Mine | March 1990 | Documentation of existing biota, delineation of the
Ecological Proposal Consultative main ecological units, map the areaand integration

Consultants

Environmental Review: Flora
and Fauna Survey.

of previously published and unpublished vegetation
information.
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BHP

Flora and Vegetation Environmental Management Plan

Table B-2 Priority taxa recorded from the Proposal Study Area (orange cells are indicator taxa of

Priority taxa

Aizoaceae

Priority | Distribution

Several records in the Development Envelope and Study Area,

Gunniopsis propinqua P3 saline areas downslope of granitoid breakaways, recorded in the
Study Area for the firsttime in 2016.
Anacampserotaceae
Anacampseros sp.Eremaean . .
(F. Hort, J. Hort & J. Shanks 3248) P1 | Granitoid domains.
Dilleniaceae
Hibbertia sp.Sherwood Breakaways P2 Development Envelope (transport corridor) and Study Area,
(R.J. Cranfield 6771) associated with granitoid breakaways and laterite capped hills.
Lamiaceae
Hemiaeni i P4 Low numbers, widespread in the Development Envelope and Study
emigenia exiis Area, associated with creeklines and volcaniclastic sediments.
Malvaceae
Three records within the Development Envelope and Study Area,
Hibiscus krichauffianus P3 recorded in the Study Area for the first time in 2016, stony
landscapes.
Sida picklesiana P3 Development Envelope and Study Area, granitoid breakaways.
Myrtaceae
Thryptomene sp. Leinster P3 Development Envelope and Study Area, granitoid breakaways,
(B.J. Lepschi & L.A. Craven 4362) SIMS and SILS communities.
Verticordia jamiesonii P3 Development Envelope and Study Area, granitoid breakaways.
Poaceae
One specimen was recorded from Jones Creek. (Refer to Westem
Aristida ?jerichoensis var. subspinulifera P3 Botanical, 2017. Taxa was identified based on sub-optimal material
and re-collectionsfor confirmation of the identificationis required)
Proteaceae
Grevillea inconspicua P4 Low number§, wndegpread |nth§DeveIopmentEnveIope and Study
Area, associated with outcropping basalt.
Scrophulariaceae
Eremophila pungens complexinclusive of P4 Low numbers, widespread in the DevelopmentEnvelope and Study
Eremophila sp.Leinster (R.J. Cranfield 6767) Area, granitoid breakaways and limonitic landforms.
) . ~20 individuals known within the north of the proposed haul road
SIS £, oy peelieis P2 towards NMK, located on the south-western margin of the NMK TSF
(G. Cockerton 1975) . . )
on hardpan plains and adjacent sandplain.

Violaceae

Hybanthus floribundus subsp. chloroxanthus P3 Scattered po_pulatl_ons in the Development Envelope and Study
Area, mostly in drainage areas.

Zygophyllaceae

Tribulus adelacanthus P3 One specimen was recorded within the Development Envelope on

colluvial slopes.

Version No: 0.2

Page 20 of 44



¥ 40 1.z 9bed

2°0 :ON UOISIBA

‘pojelawnue usaq aAey

sjue|d gzg Jjouonendod e ealeayyapisinQ ‘peol |ney asodoud ayj je (sjue|d £9)
uonendod |jews e pue eale Apnisay}jo uoniod }Sea Yinos ay} uiyym skemeyealq
moj uo (sjue|d gog) uoneindod abie| e s| a1y} MIAIN IV '120410unfsip 88y} je suoibal
olydelboaboig oobleA pue uosiyoinpyy ‘1esaqg uosqlo ayy ybnoayy painglysiq

‘sAemeyealq ayiuel
UO SYOBID D04 Ul SMOUD)

*snuab siy} 10}

Mo| A|[ensn I SHNJy Ulypm ||l peas ybnouyy
“inJy Jad peasauo Ajlenuajod Yyum |jejuied
ajenbape Buimo||o} 18q0}0Q 0} Jaquiaydag
Buinp siemoli 83iym 0} yuid seonpoid

‘l1ey w 9'0-z°'0 Buimou b gniys |eluuaiad

(ed)
nuosajuwiel eip.iooiLisn

"J8)SUle] pue auUIW [@)21U UlIN AgJeau pue uofe}s 0gaap) ‘UoNelS alpulgeyeA
woJ) paynuapi osfe suoneindod yum syueid g79°L 1e pajewnsa siuonendod

ay} ‘Alleuoibay "eale Apn}say} 0 Yuou Wy G papiodal usag aAey siue|d 0gz 1oyuny
V "9Ul| }ne} 80 UBIBASSIad @Y} O UlBlew uia}sam ay) uojuswubije yinos-yuou

B ul14n290 sjue|d ‘A||ea0oT] MIAN Pue SMIN usamiaqsuone|ndodgns unoj ul sjue|d
L2 palewnsa ue Ylm ‘eljelisny UIs}Sapn Ul paliiuapl usaq aaey suoneindod ani

)00l
90BJNS 9Y} Ul S8Injoel)

ul Buimol B sauljabeulelp
lesjsawayds Buoje pue
S)UB( Y8810 ‘seale A¥00l
u1100)8beulelp Ul SIN22Q

‘J9joWelp WwW ¢ 0} SPaas }2e|q punol

Jo sjunowe snojdod seonpoud pue |[ejulel
ajenbape Buimo||o} 18q0}0Q 0} Isnbny
woJ siemol} enjqaled sey )| “Jswwns

ul usalb-mo|eA Buluiny syjuow Japem
‘191002 8y} ul abeljoy usaib-an|q yym

|1ey w /0 0} Buimoub gniys pswwsls-iInn

(ed)
snyjuexo.ojyo “dsgns
snpunquioj) snyueqAH

‘BOlyY

ApniS SYIN @Y1 o)sea apinlpabeurelp ejoilses buimolb ‘sjue|d gzy 'L 1e pajewisa
sIYN uteluepp uiyiimuoneindod sy "suoneindod-gns XIS Ul ‘elpulgeyeA e .ndooo
(siueld zgz'zL) fiofew syl “syueld GL/'¢lL oq 0} pajewnss uopendod [e}0} Ul Yiim
‘uonjels aipuigeyeA pue YN Lieluepy ussmiag palljuapl ussg aey suoneindod om |

‘sauljabeulelp

pajeIo0SsSse pue s||1y
papunoJ mo|}o sdeod oplisie|
Mojleysjuadelpe uo pue
xneaje|d ajiuelb ueseyoly
Ul S)0BID Ul SMOJD

‘suoseas poob uj Jajewelp wWw g

0] Spaas umouqiybi| ;o syjunowe snoidoo
pue [[ejulel ajenbape Buimo||o) siemoyy
mojeAabie| saonpoidy-buo] ww G| 0}
sone9|9)l|-paaujusbundAsso|b ‘snoiqe|B
uaalb yiep yym ‘epim w gL X ybiy

w | 0} dngnuys |eluuaiad pawwsals a|buls
e s| shemeyealg poomiays “ds eisqqiH

(zd)

(1229 proYUEID
1Y) shkemeealg

poomiays “ds enaqqiH

‘passosse usaqlou seyuonendod siy} ‘Jenamoy ‘auljabeuleipe uiyym 4s1dn
MN @Y} JO1SBa-YIN0S ‘9AIasay ainjeN LJe[uep) ulyiimisixe o} umouy aJe sjued jo
Jaguinu |[ews Y 'axe| a8y} jo Jed uls)sea ay) 0 aloys ulayjouay) uoaul abeulelp
molleue urumouy siuonendod jjews e Aep\ 9)eT e pUB [Bl UBISqNS PaISpPISU0D
S1‘JusWwyoled pueplep e sy} ulyim ‘uonels eabpimiegie uoeindodayl "SMIN
10 ypou ‘suonels aabpimieg pue Aepp axe ‘yiey I e suonendod-gns Jayjo 931y}
ul pajewnsa sjueld /9°z| JoyuNn} B Yim ‘Indd0 sjueld £€G'/€ payewllysa ue ‘SHA JO
Aju1oiIn ayy ulyiAn -epew suoneindod-gns 4 ui syue|d 000°0G 40 Slewysa [euolbal

suone|ndod

‘Jsea ay} 0}
sure|dpues spiemo} ‘4S1aD
MINN @Y} Wolj spiemises
Buipusixe ulypm ‘451a0
9} JO Weal}sumop saul|
abeulelp uijueuiwop 0}
juepunge A|je207 "xa}u1dg
lo/pueebnpy yum sjeyiqey
MOJ}83UsS Y}IMm pajeloossy

jejiqeH

~dueoniad

Aladed ayy uo siiey ojdwisjusuiwold
Buoj ym Jsyewelp ww g 0} dnajnsded
Apoom e ul spaasy 0} dnBuiuieyuod syinly
‘Buo] ww oz 0} sg|aIpad |epiosnuis uo
play stemoly (ayiym Ajoaea) ajdind -ano004 6
[esiopjusuiwold Yjm SaAea| Wi oyl
Asso|b ‘usalb ylep snoiqe|o) "1ojowelp

w G'L-L AQw g 01dn ‘gniys pswoq

uonduosaqg

(2zd)

(5.6l

uoMaY20) "9) sjeoipad
Buo|-ds epydows.ig

‘(1102 ‘Jeaiuejog uia)sep pue ‘gL0z aseqe.loj{ U0 paseq) Uuidduod JO exe} 10}ealpul

Ue|d JusWwaSe U || [E3USWIUOIIAUT UOI1R1S33/\ pue BJO]H

LoLid 1noj 8y} jo uopdidsaq :g-g 9|qel

dHg




Flora and Vegetation Environmental Management Plan
BHP

Table B-4 Weeds identified within the Proposal Study Area.

Weed Species Description

Rumex vesicarius An aggressive coloniser species thatresponds rapidly to rainfall, producing seeds that

(Ruby Dock) are readily distributed by wind and water. It is well established atNMK and elsewhere in
the north-eastern Goldfields on mine sites and disturbed lands.

Cenchrus ciliaris An aggressive coloniser thatis well established in the Pilbara region butis only recently

(Buffel Grass) becoming aproblemin the north-eastern Goldfields. Itis allelopathic, meaning it
supresses other plants growing near itand can be a major managementrisk to the
Proposal.

Cenchrus setiger Is similar to Buffel Grass and is an aggressive, allopathic coloniser thatis well

(Birdwood Grass) established in the Pilbara region butis only recently becomingaproblemin the north -
eastern Goldfields.

Bidens bipinnata Recorded within the bed of Jones Creek, downstream from the existing main crossing,

(Bipinnate Beggartick) and lies within the Study Area. It is a nuisance plantwith spiny fruitthatcling to clothing
and is also readily transmitted via stock.

Lysimachia arvensis Recorded atone site within Jones Creek and is a small annual species, which has

(Pimpernel) seeds that are readily transported by wind and water.

Mesembryanthemum nodiflorum Recorded atonesite in the north-westofthe Study Area, associated with a low granite

(Slender Iceplant) breakaway. Itis a small annual species with seeds which are readily transported by
wind.
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Table 1

Observable Plant Condition Scale

Observations

Descriptor | Prevailing conditions

7 ad Plants Normal, dry season Foliage healthy and normal for prevailing seasonal

vegetative conditions. Foliage may be (a) actively growing, (b)
static or (c) reduced and/or (d) may demonstrate
variable levels of auxiliary pigments (anthocyanins).
No flower buds initiated, no flowers present, no
fruits attached to plant.

6 Plants pre- Normal, soon after rainfall Foliage healthy and normal for prevailing seasonal
reproductive conditions. Flower buds initiated butno flowers

open, no fruits attached to plant.

5 Plants Normal, following sufficient Foliage healthy and normal for prevailing seasonal
reproductive | rainfall conditions. Flowersopen, developing fruits may be

attached to plant.

4 Plants post- | Normal, dryingseason, Foliage healthy and normal for prevailing seasonal
reproductive | following sufficient rainfall conditions. No flowers present. Currentseason

fruits containing viable seeds may be attached to
plantand/orthe plantmay have recently dehisced
viable seeds.

3 Plants Either Foliage observably reduced and notnomal for
exhibiting (a) Reflecting extended dry p_revailing seasonal conditiong. Plants exhibiting
reduced seasonal conditions: or discoloured-yellowed leaves, increased leaffall.
foliage (b) Abnormal, localised

impacts possible, requires
investigation

2 Plants with Abnormal, localised impacts Foliage observably reduced and notnomnal for
partial dead | possible, requires investigation | Prevailingseasonalconditions. Aportion (estimate
canopies % of plantcanopy is alive) ofthe plantcanopy is

alivewhilea proportionis dead (dried leaves
attached or dead stems held within plantcanopy).

1 Plant Abnormal, localised impacts No livefoliage held on plant, no live bark
completely | possible, requires investigation | observable, irreversible death of plant.
dead

Table 2. Potential Risks and Expression in Vegetation
| Risk Expression in Vegetation

Dust deposition

Observable and recordable duston foliage causing reduced photosyntheticand
transpirational efficiencies. Gradual decline in vegetation vigour, reduced canopies,
reduced growth rates, reduced flowering and fruiting success, deaths of some
individuals.

Salt water over-spray

Immediate death of susceptible plants.

Salt water migration in
surface runoff

Immediate death of susceptible plants affected and a progressive expansionofthe
impactarea.

Salt water migration in
sub soil through-profile
drainage

Immediate death of susceptible plants affected and a progressive expansionofthe
impactarea. Salt migrates slowly in soils with ahigh siltor clay contentbutresides
within thatsoil forlong periods. Salt migrates through sandy soilsrapidly and can
leach away leaving non-saline soils in ashorttime frame.

Interruptions to sheet
flow causing
decreased infiltration

Gradual decline in vegetation vigour, reduced canopies, reduced growthrates,
reduced flowering and fruiting success; deaths of areas of vegetation noted rapidly
after infrastructure development, particularly after extended dry periodsand then a
stabilisation ofthe impactzone with limited successful recruitment.

Concentrated surface
runoff exacerbating
erosion

Obvious new areas of channelised flow, erosion and potential waterlogging, decline
in conditionand deaths of vegetation.
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Table 3. Summary Phenologyof Indicator Priority Flora Species

Species

Hibbertia sp.Sherwood
Breakaways P2

Preferred habitat

Growing on the granitoid
breakaway system
traversed by the
proposed MKS haul road

Normal response to Dry

Seasonal Conditions

Aestivates, minimal
foliageretained,
anthocyaninselevated

Recovery following Dry
Conditions

New growth produced,
flowers produced, fruits
and seeds produced

Eremophila sp.long
pedicels P3

Found in asmall
populationatthe
northern end ofthe haul
road growingin
sandplains on the
margins ofdrainagelines
which are subject to
sheet flow

Aestivates, minimal
foliage retained,
anthocyaninselevated

New growth produced,
flowers produced, fruits
and seeds produced

Hybanthus floribundus
subsp. chloroxanthus P3

is found growingon the
banks of rocky
ephemeral creek lines on
the western side of the
Six Mile orebody area

Aestivates, foliage
retained but turns yellow

Retained foliage turns
green rapidly after
rainfall, new growth
produced, flowers
produced, fruits and
seeds produced

Verticordia jamiesonii P3

Growing on the granitoid
breakaway system
traversed by the
proposed MKS haul road

Aestivates, minimal
foliageretained,
anthocyaninselevated

New growth produced,
flowers produced, fruits
and seeds produced

Notes:

These species, as is the case for the majority of flora in the Eremaean region of W.A., which are reliant on
incident rainfall and short term soil moisture availability, reduce their physiological activity in response to dry
conditions and increase their new leaf growth, flowering and fruiting in response to highly variable rainfall. It is
important to understand the normal response of each species in relation to changing seasonal conditions so
thaterroneous records of abnormal plant condition indicating negative impacts are not mistakenlyrecorded. And
similarly, if negative impacts areresponsible for declines in plant condition, one needs to recognise this early so
that reasons for, and measures addressing, plant condition decline can be implemented in a timely fashion.

Glossary:

Anthocyanins are water-soluble scarlet, magenta, purple and blue pigments that colour the fruitand flowers of
many plants. They also provide the red colours of many autumn leaves. They are flavonoids, formed by
phenylpropanoid metabolism from phenylalanine. In additionto colouring specific plant organs, often to attract
pollinators and dispersers, they may serve to protect photosynthetic tissues from oxidative stress induced by
light under stressful conditions. They are synthesised by gymnosperms and most angiosperms except the
Caryophyllales (beets, cacti, Bougainvillia, Amaranthus), which synthesise the unrelated betalain pigments from
tyrosineinstead. (CurrentBiology).

Phenology is the study ofthe timing of life cycle events atthe population level, most often focusing on how they
respond to (prevailing weather conditions)climate change. It often makes use oflong -termrecords and includes
events such as flowering, leaffall, hatching and annual migration. (Nature.com).

References:

Current Biology

https://www.cell.com/current-biology/abstract/S0960-9822(12)00022-X accessed 7 August 2018.
Nature.com

https://www.nature.com/subjects/phenology accessed 7 August 2018.
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' Eremophila sp. long pedicels (GC & KS 1975)
O Reference monitoring targets
© Impact monitoring targets
[ Nickel West Mining Lease
[ Development Envelope
Project Domains
=1 Landforms
=3 Open Pits
=l Infrastructure
DBCA Legislated Lands and Waters
"1 Wanjarri Nature Reserve
= Major Road
Minor Road
Track

Figure 1-1: Indicative monitoring locations for Eremophila sp. long pedicels (G. Cockerton
1975).
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Hibbertia sp. Sherwood Breakaways
Reference monitoring targets

@ Impact monitoring targets

[ Nickel West Mining Lease

3 Development Envelope

Project Domains

=1 Landforms

[ Open Pits
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6960000

Figure 1-2 Indicative Monitoring Sites for Hibbertia sp. Sherwood Breakaways (R.J.Cranfield
6771)
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Hybanthus floribundus subsp. chloroxanthus
Reference monitoring targets
© Impact monitoring targets
3 Nickel West Mining Lease
&3 Development Envelope
Project Domains
= Landforms
=1 Open Pits
= Infrastructure
DBCA Legislated Lands and Waters
1 Wanjarri Nature Reserve
== Major Road
Minor Road
Track

6960000

Figure 1-3: Indicative monitoring locations for Hybanthus floribundus subsp. chloroxanthus.
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I Verticordia jamiesonii

il © Reference monitoring targets
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Figure 1-4: Indicative monitoring locations for Verticordia jamiesonii
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Figure 1-5  Current weed species populations
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. Observable Plant Condition Scale

Observations

Descriptor | Prevailing conditions

7 ad Plants Normal, dry season Foliage healthy and normal for prevailing seasonal

vegetative conditions. Foliage may be (a) actively growing, (b)
static or (c) reduced and/or (d) may demonstrate
variable levels of auxiliary pigments (anthocyanins).
No flower buds initiated, no flowers present, no
fruits attached to plant.

6 Plants pre- Normal, soon after rainfall Foliage healthy and normal for prevailing seasonal
reproductive conditions. Flower buds initiated butno flowers

open, no fruits attached to plant.

5 Plants Normal, following sufficient Foliage healthy and normal for prevailing seasonal
reproductive | rainfall conditions. Flowersopen, developing fruits may be

attached to plant.

4 Plants post- | Normal, dryingseason, Foliage healthy and normal for prevailing seasonal
reproductive | following sufficient rainfall conditions. No flowers present. Currentseason

fruits containing viable seeds may be attached to
plantand/orthe plantmay have recently dehisced
viable seeds.

3 Plants Either Foliage observably reduced and notnomal for
exhibiting (a) Reflecting extended dry p_revailing seasonal condition_s. Plants exhibiting
reduced seasonal conditions: or discoloured-yellowed leaves, increased leaffall.
foliage (b) Abnormal, localised

impacts possible, requires
investigation

2 Plants with Abnormal, localised impacts Foliage observably reduced and notnomnal for
partialdead | possible, requires investigation | Prevailingseasonalconditions. Aportion (estimate
canopies %.of pla_ntcanopy |s.aI|\./e) ofthe pllantcanopy is

alivewhilea proportionis dead (dried leaves
attached or dead stems held within plantcanopy).

1 Plant Abnormal, localised impacts No livefoliage held on plant, no live bark
completely | possible, requires investigation | observable, irreversible death of plant.
dead

Table 2. Potential Risks and Expression in Vegetation
| Risk Expression in Vegetation

Dust deposition

Observable and recordable duston foliage causing reduced photosyntheticand
transpirational efficiencies. Gradual decline in vegetation vigour, reduced canopies,
reduced growth rates, reduced flowering and fruiting success, deaths of some
individuals.

Salt water over-spray

Immediate death of susceptible plants.

Salt water migration in
surface runoff

Immediate death of susceptible plants affected and a progressive expansionofthe
impactarea.

Salt water migration in
sub soil through-profile
drainage

Immediate death of susceptible plants affected and a progressive expansionofthe
impactarea. Salt migrates slowly in soils with ahigh siltor clay contentbutresides
within thatsoil forlong periods. Salt migrates through sandy soilsrapidly and can
leach away leaving non-saline soils in ashorttime frame.

Interruptions to sheet
flow causing
decreased infiltration

Gradual decline in vegetation vigour, reduced canopies, reduced growthrates,
reduced flowering and fruiting success; deaths of areas of vegetation noted rapidly
after infrastructure development, particularly after extended dry periodsand then a
stabilisation ofthe impactzone with limited successful recruitment.

Concentrated surface
runoff exacerbating
erosion

Obvious new areas of channelised flow, erosion and potential waterlogging, decline
in conditionand deaths of vegetation.
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Figure 2-2  Current weed species populations
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. Observable Plant Condition Scale

Observations

Descriptor | Prevailing conditions

7 ad Plants Normal, dry season Foliage healthy and normal for prevailing seasonal

vegetative conditions. Foliage may be (a) actively growing, (b)
static or (c) reduced and/or (d) may demonstrate
variable levels of auxiliary pigments (anthocyanins).
No flower buds initiated, no flowers present, no
fruits attached to plant.

6 Plants pre- Normal, soon after rainfall Foliage healthy and normal for prevailing seasonal
reproductive conditions. Flower buds initiated butno flowers

open, no fruits attached to plant.

5 Plants Normal, following sufficient Foliage healthy and normal for prevailing seasonal
reproductive | rainfall conditions. Flowersopen, developing fruits may be

attached to plant.

4 Plants post- | Normal, dryingseason, Foliage healthy and normal for prevailing seasonal
reproductive | following sufficient rainfall conditions. No flowers present. Currentseason

fruits containing viable seeds may be attached to
plantand/orthe plantmay have recently dehisced
viable seeds.

3 Plants Either Foliage observably reduced and notnomal for
exhibiting (a) Reflecting extended dry p_revailing seasonal condition_s. Plants exhibiting
reduced seasonal conditions: or discoloured-yellowed leaves, increased leaffall.
foliage (b) Abnormal, localised

impacts possible, requires
investigation

2 Plants with Abnormal, localised impacts Foliage observably reduced and notnomnal for
partialdead | possible, requires investigation | Prevailingseasonalconditions. Aportion (estimate
canopies %.of pla.ntcanopy |s.aI|\./e) ofthe pllantcanopy is

alivewhilea proportionis dead (dried leaves
attached or dead stems held within plantcanopy).

1 Plant Abnormal, localised impacts No livefoliage held on plant, no live bark
completely | possible, requires investigation | observable, irreversible death ofplant.
dead

Table 2. Potential Risks and Expression in Vegetation
| Risk Expression in Vegetation

Dust deposition

Observable and recordable dust on foliage causing reduced photosyntheticand
transpirational efficiencies. Gradual decline in vegetation vigour, reduced canopies,
reduced growth rates, reduced flowering and fruiting success, deaths of some
individuals.

Salt water over-spray

Immediate death of susceptible plants.

Salt water migration in
surface runoff

Immediate death of susceptible plants affected and a progressive expansionofthe
impactarea.

Salt water migration in
sub soil through-profile
drainage

Immediate death of susceptible plants affected and a progressive expansionofthe
impactarea. Salt migrates slowly in soils with ahigh siltor clay contentbutresides
within thatsoil forlongperiods. Saltmigrates through sandy soils rapidly and can
leach away leaving non-saline soils in ashorttime frame.

Interruptions to sheet
flow causing
decreased infiltration

Gradual declinein vegetation vigour, reduced canopies, reduced growth rates,
reduced flowering and fruiting success; deaths of areas of vegetation noted rapidly
after infrastructure development, particularly after extended dry periodsand then a
stabilisation ofthe impactzone with limited successful recruitment.

Concentrated surface
runoff exacerbating
erosion

Obvious new areas of channelised flow, erosion and potential waterlogging, decline
in condition and deaths of vegetation.
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Figure 3-1 Indicative Monitoring Locations for Wanjarri Nature Reserve
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Figure 3-2 Current weed species populations
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