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10. Assessment of

10.1 Relevant environm

procedures 

10.1.1 EPA objective 

The EPA applies the following ob

To maintain the abundance, dive
ecosystem levels through the avo
knowledge. 

To maintain biological diversity th
genes they contain and the ecosy
ecosystem diversity. 

10.1.2 EPA statements and 

EPA Position Statement No. 3 

EPA Position Statement No. 3 (E
proposals that may have an effec

EPA Guidance Statement No. 2

EPA Guidance Statement No. 20
short-range endemic (SRE) fauna
of Proposals. 

EPA Guidance Statement No. 5

EPA Guidance Statement No. 56
terrestrial fauna surveys, particul
Proposals. 

10.1.3 Regulatory framewo

State protection 

In a legislative context, the prese
Western Australian legislation: 

• Wildlife Conservation Ac

• Conservation and Land 

In Western Australia, rare or end
Protected Fauna) Notice 2008, u
assessment, providing a listing o

The DEC (Nature Conservation D
Priority One to Five.  The potentia
prevent the species becoming th
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f impact on terrestrial fauna 

mental objectives, policies, guidelines, stan

bjectives to the assessment of proposals that may affec

ersity, geographic distribution and productivity of fauna 
oidance or management of adverse impacts and impro

hat represents the different plants, animals and microo
ystems they form, at the levels of genetic diversity, spe

guidelines 

EPA 2002a) discusses the principles the EPA would ap
ct on biodiversity values in Western Australia. 

20 

0 (EPA 2009) provides guidance on standards and prot
a, particularly those undertaken for the Environmental 

56 

6 (EPA 2004d), provides guidance on standards and pr
arly those undertaken for the Environmental Impact As

ork  

ervation and conservation of fauna is covered primarily 

ct 1950 (WA) (WC Act) 

Management Act 1984 (WA). 

angered species are protected by the Wildlife Conserv
nder the WC Act.  Schedules 1 and 4 in this Notice are
f those species protected by this Notice. 

Division) Priority Fauna List also nominates conservatio
al impacts of a proposal on Priority listed species shou
reatened under the IUCN criteria. 

rgrass Expansion Project 

dards and 

ct fauna: 

at species and 
ovement of 

rganisms, the 
ecies diversity and 

pply when assessing 

tocols for surveys of 
Impact Assessment 

rotocols for 
ssessment of 

by the following 

vation (Specially 
e relevant to this 

on species from 
uld be managed to 
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Australian Government protec

The Australian Government EPB
Australia became a signatory to t
prepared and is regularly updated
differs from the various State lists

10.1.4 International agreem

Australia is party to the Japan-Au
Australia (ROKAMBA) Migratory 
associated with saline wetlands o
Area but some migratory birds no

10.2 Description of fac

The Greater Nammuldi Area was
(Hamersley Iron 1999) for the CE
since been surveyed for terrestria
methodology and full results of th

Table 40 Fauna surveys conduc

Survey 

Homestead Exploration leases. Biolo

Nammuldi Silvergrass Exploration Pr

Level 1 Fauna Assessment of the Ap

A Targeted Terrestrial Fauna Survey 

A Targeted Terrestrial Fauna Survey 

Silvergrass West Vertebrate Fauna, S

Nammuldi Infill Areas Fauna Survey 

Brockman 2 Sustaining Tonnes Targ

Greater Nammuldi irrigated agricultur
assessment 

Greater Nammuldi irrigated agricultur
survey 

 

The objective of these surveys w
the Greater Nammuldi Area and 
those identified species, particula
accordance with EPA Position St
(EPA 2004d).  As impacts on aqu
presented in Section 8.2.3. 

10.2.1 Terrestrial fauna hab

Fauna habitats were determined 
(described in Biota 2007a, 2010a

Habitat conservation significance
the basis of landform and vegeta
2010f; Hamersley Iron 1999; Eco
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ction 

BC Act protects species listed under Schedule 1 of the A
the CITES.  As a result, an official list of endangered sp
d.  This listing is administered through the EPBC Act.  
s; however, some species are common to both. 

ments 

ustralia (JAMBA), China-Australia (CAMBA) and Repub
Bird Agreements.  Most of the birds listed in these agr

or coastal shorelines and have little relevance to the G
ot associated with water are also listed on these interna

ctor 

s subject to extensive vertebrate fauna surveys betwee
ER assessment of the Original Proposal.  The Greater 
al vertebrate and SRE invertebrate fauna, as shown in 
hese surveys are included in Appendix 2.   

cted in the Greater Nammuldi Area 

Referen

ogical Survey Report Hamers

roject. Biological Survey Report Hamers

pproved Powerline Corridor Biota 20

of Expansion Areas at Nammuldi-Silvergrass Biota 20

of Brockman Syncline 2 Pit 7 Extension Areas Biota 20

SRE and Habitat Assessment Biota 20

Report Biota 20

eted Fauna Survey Biota 20

re project level 2 terrestrial vertebrate fauna Ecologia

re project short range endemic invertebrate Ecologia

was to identify the abundance and diversity of fauna like
the significance of the potential impacts of the Expansi
arly species of conservation significance.  The studies w
tatement No. 20 (EPA 2009) and Guidance Statement 
uatic fauna are associated with surface water, details o

bitats 

on the basis of dominant landforms and vegetation co
a, 2010b, 2010c; Mattiske 2011) and are shown in Figu

e rating (shown in Table 41) has been determined durin
ation community distribution and survey results (Biota 2
ologia 2011a).  

rgrass Expansion Project 

Act.  In 1974, 
pecies was 
The current list 

blic of Korea-
reements are 
reater Nammuldi 
ational treaties. 

en 1998 and 1999 
Nammuldi Area has 
Table 40.  The 

ce 

ley Iron 1996 

ley Iron 1999 

007c 

009a 

009b 

009c 

010f 

010g 

a 2011a 

a 2011b 

ely to occur within 
ion Proposal on 
were completed in 
No. 56 

on aquatic fauna are 

mmunities 
ure 54.   

ng fauna surveys on 
2009a, 2009c, 
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Figure 55 Eucalyptus sp. low wo

Figure 56 Rocky ridgeline with E
shrubs over Triodia sp

 

10.2.2 Terrestrial fauna reco

The fauna assemblage present in
conducted for the Original Propos
Ecologia 2011a), and searches o
Matters Database. 
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oodland along a broad creekline north of Nammuldi 

 

Eucalyptus leucophloia scattered low trees over Acacia 
p. hummock grassland north of Nammuldi 

orded within the Greater Nammuldi Area 

n the Greater Nammuldi Area has been collated from f
sal, recent surveys (Biota 2009a, 2009c, 2010f; Hamer

of the DEC NatureMap Database or the SEWPAC EPB

rgrass Expansion Project 

sp. scattered 

ield surveys 
rsley Iron 1999; 

BC Act Protected 
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The terrestrial fauna surveys con
species whose abundance and d
key surveys of the Greater Namm
2009c, 2010f; Ecologia 2011a, 20

Table 42 Number of native terre

Report 

Nammuldi/Silvergrass Exploration 
Project - Biological Survey Report 
(Hamersley Iron 1999) 

A Targeted Terrestrial Fauna 
Survey of Expansion Areas at 
Nammuldi-Silvergrass (Biota 2009a) 

Silvergrass West Vertebrate Fauna, 
SRE and Habitat Assessment (Biota 
2009c) 

Nammuldi Infill Areas Fauna Survey 
Report (Biota 2010f) 

Greater Nammuldi irrigated 
agriculture project short range 
endemic invertebrate survey 
(Ecologia 2011a) 

 

Mammals 

A total of 29 species from 11 fam
(Biota 2009a, 2009c and 2010f, H
cat (Felis catus) and house mous
recorded in various surveys of th

The Dasyuridae were the most co
most common marsupial being th
commonly encountered mammal
lakedownensis (short-tailed mous
(euro) was the most common ma
in the Greater Nammuldi Area, w
were recorded in addition to a wi
areas surrounding the Nammuldi

Eight species of bats from five fa
and also at selected sites along C
number of very prominent caves,
Taphozous hilli and T. georgianu
Nammuldi Area, Vespertillionidae

Birds 

A total of 82 species from 37 fam
(Biota 2009a, 2009c, 2010f; Ham
harriers and eagles) and Melipha
species in each respectively, whi
family species composition were 
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nducted to date in the Greater Nammuldi Area have rec
distribution is considered to be typical of the Pilbara reg
muldi Area are shown in Table 42 (Hamersley Iron 199
011b). 

estrial vertebrate fauna recorded in the Greater Nammu

Number of species recorded 

Mammalian Avian Reptilian 

21 76 66 

7 16 9 

17 
(2 introduced species) 

55 33 

12  
(1 introduced 
species)] 

37 26 

15 (3 introduced 
species) 

69 48 

milies have been recorded during surveys in the Greate
Hamersley Iron 1999).  All species, excluding the donk
se (Mus musculus), are endemic to the Pilbara and hav
e Pilbara (Hamersley Iron 1999). 

ommonly recorded mammals with nine positively ident
he Ningaui timealeyi (Pilbara ningaui).  The Murides we
s with six identified species, the most common being t
se).  Large kangaroos were very uncommon where Ma

acropod encountered, while Macropus rufus was encou
with only 1 or 2 individuals observed (Hamersley Iron 19
ld cat (Felis catus).  Several donkeys were observed d
 site (Biota 2010f).   

milies were recorded from sites along ridges at Namm
Caves Creek.  The Marra Mamba ridge at Silvergrass c
, the deeper of which were being used as roost sites by

us (Hamersley Iron 1999).  Of the observed bat species
e was the most common family with three species iden

milies have been recorded during surveys of the Greate
mersley Iron 1999; Ecologia 2011a).  The Accipitridae (k
agidae (honeyeaters) were the most common families w
le 17 families were represented by a single species.  S
recorded historically (Hamersley Iron 1999). 

rgrass Expansion Project 

corded a number of 
gion.  The results of 
9; Biota 2009a, 

uldi Area 

Conservation 
Significance 

6 

1 

6 

2 

1 

r Nammuldi Area 
key (Equus asinus), 
ve been historically 

ified species, the 
ere the second most 
he Leggadina 

acropus robustus 
untered infrequently 
999).  A few dingoes 

during surveys of 

uldi and Silvergrass 
contains a large 
y both species of 
s in the Greater 
tified. 

er Nammuldi Area 
kites, goshawks, 
with six and seven 
Similar patterns of 
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Several species were widely dist
budgerigar, diamond dove, zebra
swallow and Richard pipit  were r
areas were found to have a subs
density and width of riparian vege

The lack of diversity of habitats a
Greater Nammuldi Area.  Specie
species recorded from Karijini Na
(approximately 70 km from Silver
within the Proposal Boundary ap
generally have extensive bird ass
within the Pilbara (How et. al 199
Greater Nammuldi Area (vegetat
(Biota 2010b).   

Reptiles 

A total of 79 species from 10 fam
(Biota 2009a, 2009c, 2010f; Ham
common encountered family with
recorded species with 79 individu
survey west of Silvergrass includ
(desert tree frog) and Uperoleia r
for the CER (Hamersley Iron 199

The total number of species is co
even though the surveys recorde
1999).  Locally, there was a large
areas, where a much greater dive
such as those to the west of Silve
of areas adjacent to the existing 
also illustrated the natural variab
availability of food resources and
reptiles. 

Introduced species 

Three mammalian species that h
observed in the Greater Nammul
catus) and house mouse (Mus m
Iron 1999) and it appears that the
observed during site surveys. 

10.2.3 Species of conservat

Conservation significant vertebra
the SEWPAC EPBC Act Protecte
Area are summarised in Table 43
National Environmental Significa
did not require referral under this

Nammuldi-Silve
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ributed across the Greater Nammuldi Area (crested pig
a finch and variegated fairy-wren) while others mistletoe
restricted (Biota 2009a, 2009c, 2010f; Hamersley Iron 

stantially more species-rich bird life than other habitat ty
etation (Biota 2009c). 

appears to be a key factor in determining the number of
s numbers were found to be considerably lower than th

ational Park, located approximately 50 km to the east o
rgrass) (Hamersley Iron 1999).  The primary cause of t
pears to be the lack of mulga woodland habitat.  These
semblages and are recognised as important areas of b
91).  Only one area of mulga woodland habitat has bee
ion community AanSEd), which was recorded to the ea

milies have been recorded during surveys of the Greate
mersley Iron 1999; Ecologia 2011a).  The Scincidae we
h total of 25 species recorded.  Ctenotus saxatilis was t
uals surveyed.  Three amphibian species were recorde
ding Cyclorana maini (Main’s frog) (Biota 2009c), while 
russelli (Russell's toadlet) were recorded during the su
99). 

onsidered low when compared to previous surveys in th
ed an extensive species richness of 79 species in the a
e variation in species composition and richness observ
ersity and abundance was observed in areas associate
ergrass (Biota 2009c) compared to those sites observe
Nammuldi operation (Biota 2009a).  The Hamersley Iro
ility between sampling periods and seasons, with temp

d breeding success (survival of young) all influencing th

ave been introduced to the Pilbara since European set
di Area during surveys including the donkey (Equus as

musculus).  The house mouse is well established in the 
e donkey is also prominent in the area (Biota 2010f).  O

tion significance 

ate fauna species indicated in searches of DEC Nature
ed Matters Database as potentially occurring in the Gre
3.  An assessment was conducted of the likely impact t
nce as listed under the EPBC Act that concluded the E

s act. 

rgrass Expansion Project 

geon, weebill, 
e bird, little wood 
1999).  Creekline 
ypes due to the 

f bird species in the 
he numbers of 
of Nammuldi 
the lower numbers 
e woodlands 
bird species diversity 
en recorded in the 
ast of Nammuldi 

er Nammuldi Area 
re the most 
the most commonly 

ed during the recent 
Litoria rubella 
rveys undertaken 

he Pilbara region 
area (Hamersley Iron 
ed between survey 
ed with creeklines 
ed during the survey 
on (1999) survey 
peratures, humidity, 
he capture rate of 

ttlement were 
sinus), cat (Felis 
region (Hamersley 

Only one cat was 

Map Database or 
eater Nammuldi 
to Matters of 
Expansion Proposal 
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Table 43 Potentially occurring c

Species Conservation 
status WA 

Dasyurus 
hallucatus 
(northern quoll)  

Schedule 1 

Rhinonicteris 
aurantia (Pilbara 
orange leaf-nosed 
bat) 

Schedule 1 

Liasis olivaceus 
barroni (olive 
python) 

Schedule 1 

Falco peregrinus 
(peregrine falcon) 

Schedule 4 

Lagorchestes 
conspicillatus 
leichardti 
(spectacled hare-
wallaby) 

Priority 3 

Leggadina 
lakedownensis 
(short-tailed 
mouse) 

Priority 4 

Pseudomys 
chapmani 
(western pebble-
mound mouse) 

Priority 4 

Sminthopsis 
longicaudata 
(long-tailed 
dunnart) 

Priority 4 
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conservation-significant vertebrate fauna species  

EPBC Act status 
(Australian 
Government) 

Likelihood of occurrence within the Pro

Endangered Potentially suitable habitat within the P
limited to the rocky ridgelines to the we
2009a) and the rocky gorge habitat nor
Nammuldi mining area (Biota 2010f). 
The northern quoll has been recorded 
Nammuldi Area (Hamersley Iron 1999)
10 785 trap nights in the surrounding a
recorded in later surveys.  It is unlikely 
Proposal Boundary. 

Vulnerable The Pilbara leaf-nosed bat was detecte
Themeda Grassland TEC near Silvergr
and identification of its echolocation ca
was not recorded during the targeted (B
surveys (Hamersley 1999, Biota 2010f)
Nammuldi Area.  
No other individuals have been recorde
along Marra Mamba ridges north of Na
Silvergrass and in one area west of the
provide suitable roosts for this species 
These potential habitat caves are all ou
Boundary. 
The Pilbara leaf-nosed bat may fly with
Boundary but it is unlikely to be reliant 

Vulnerable The Pilbara olive python is widespread
the Pilbara, showing a preference for ro
water, particularly rock pools.  The spe
recorded in any of the surveys of the G
Area.  However there is a small area of
and small breakaways to the northwest
grassland TEC near Silvergrass (Biota 
Creek that provides intermittent water t
habitat also occurs to the west of Namm
The Pilbara Olive Python may possibly
Proposal Boundary.   

- The Peregrine Falcon has been record
Nammuldi Area (Hamersley Iron 1999)
recorded in recent surveys.  Considere
within the Proposal Boundary. 

- Not recorded within the Proposal Boun
species inhabits open forests, woodlan
hummock grasslands (Ingleby 1991). 
Unlikely to occur within the Proposal B
of suitable habitat (Biota 2009c, 2010f)

- This species is known to occur on sand
clays and has been recorded in the cra
of the Themeda grassland TEC around
2009c; Hamersley Iron 1999; Ecologia 
not considered to be restricted in habita

- Habitat for this species is rocky, humm
little or no soil.  The western pebble-mo
burrows beneath mounds of pebbles. M
common on the spurs and lower slopes
in the Greater Nammuldi Area (Biota 2
Hamersley Iron 1999; Ecologia 2011a)
considered to be common to very comm
within the Hamersley and Chichester s
Pilbara bioregion. 

- Recorded in the Greater Nammuldi Are
1999) but has not been recorded in rec
occur within the Proposal Boundary, w
being rugged, rocky areas. 

rgrass Expansion Project 

oposal Boundary 

roposal Boundary is 
est of Nammuldi (Biota 
rthwest of the 

in the Greater 
 (one record from 

area) but has not been 
to occur within the 

ed west of the 
rass through recording 

alls (Biota 2009c), but 
Biota 2009a) or other 
) of the Greater 

ed but several caves 
ammuldi, south of 
e Nammuldi may 
(Biota 2009a, 2010f).  

utside the Proposal 

hin the Proposal 
on the site for habitat. 

d in rocky areas within 
ocky habitats near 

ecies has not been 
Greater Nammuldi 
f rocky hills, ridges 
t of the Themeda 
2009c) and Caves 

to the area.  Suitable 
muldi (Biota 2010f). 

y occur within the 

ded in the Greater 
 but has not been 

ed to potentially occur 

ndary to date.  This 
nds, shrublands and 

oundary due to a lack 
). 

dy soils and cracking 
acking clay soil habitat 
d Silvergrass (Biota 
2011a).  Species is 
at. 

mock grasslands, with 
ound mouse occupies 
Mounds are most 
s of ridges.  Recorded 
009a, 2009c, 2010f; 
, this species is 
mon in suitable habitat 
ub-regions of the 

ea (Hamersley Iron 
cent surveys.  Likely to 
ith suitable habitat 
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Species Conservation 
status WA 

Macroderma gigas 
(ghost bat) 

Priority 4 

Ardeotis australis 
(Australian 
bustard) 

Priority 4 

Burhinus grallarius 
(bush stone-
curlew) 

Priority 4 

Neochmia 
ruficauda 
subclarescens 
(star finch 
[western]) 

Priority 4 

Notoscincus 
butleri  

Priority 4 

Merops ornatus 
(rainbow bee-
eater) 

- 

Haliaeetus 
leucogaster 
(white-bellied sea-
eagle) 

- 

Ardea alba (great 
egret, white egret) 

- 

Ardea ibis (cattle 
egret) 

- 

Charadrius 
veredus (oriental 
plover, oriental 
dotterel) 

- 

Apus pacificus 
(fork-tailed swift) 

- 

Source: Biota 2009a, 2009c, 2010f; H
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EPBC Act status 
(Australian 
Government) 

Likelihood of occurrence within the Pro

- A known ghost bat maternity roost has 
east of Silvergrass (outside Proposal B
Creek (Hamersley Iron 1999) and it wa
opportunistically to the west of the Silve
2009c). It is likely to fly within the Propo

- Habitat preferred by this species is tuss
Triodia hummock grassland, grassy wo
shrublands. 
Recorded in the Greater Nammuldi Are
Biota 2009c; Hamersley Iron 1999), thi
occur within Proposal Boundary. 

- This species inhabits open forests and 
sparse grassy understory.  Recorded o
Silvergrass West area, outside the Pro
2009c). This limited collection indicates
on areas within the Proposal Boundary

- Not recorded to date within the Propos
Preferred habitat is grasslands and euc
potentially occurs within the Proposal B

- Habitat in which this species has been 
includes spinifex-dominated areas nea
margins.  Recorded west of the Theme
near Silvergrass (Biota 2009c) and with
Proposal Boundary (Hamersley Iron 19
potentially occur within the Proposal Bo

Migratory This species has been found within ope
and shrublands, and cleared areas.  O
utilised to build nesting tunnels.  The sp
recorded in the Greater Nammuldi Area
Hamersley Iron 1999; Ecologia 2011a)
within the Proposal Boundary. 

Migratory Not recorded.  Species or species habi
Greater Nammuldi Area, most likely as
drainage line habitat.  

Migratory Not recorded.  Species or species habi
Greater Nammuldi Area, most likely as
drainage line habitat. 

Migratory Not recorded.  Species or species habi
Greater Nammuldi Area, most likely as
drainage line habitat. 

Migratory Not recorded.  Species or species habi
Greater Nammuldi Area, most likely as
drainage line habitat. 

Migratory Not recorded.  Species or species habi
Greater Nammuldi Area, most likely as
drainage line habitat. 

Hamersley Iron 1999; Ecologia 2011a 

 

rgrass Expansion Project 

oposal Boundary 

been recorded to the 
Boundary) near Caves 
as recently recorded 
ergrass area (Biota 
osal Boundary. 

sock grassland, 
oodland and low 

ea (Ecologia 2011a; 
s species is likely to 

woodlands, with 
only once in the 
posal Boundary (Biota 
s it is unlikely to rely 
y for habitat. 

al Boundary.  
calypt woodland and 
Boundary. 

associated with 
r creek and river 

eda Grassland TEC 
hin the Original 
999), this species may 
oundary. 

en forests, woodlands 
pen pit walls may be 
pecies has been 
a (Biota 2009c, 2010f: 
 and potentially occurs 

itat may occur within 
ssociated with 

itat may occur within 
ssociated with 

itat may occur within 
ssociated with 

itat may occur within 
ssociated with 

itat may occur within 
ssociated with 
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Mammals of conservation sign

Northern quoll 

The northern quoll is listed on Sc
This species was recorded in a p
(Hamersley Iron 1999) but has no
for northern quoll (Biota 2009a, 2
Greater Nammuldi Area was 10 7
etc.) (Table 44).  There was only 
captured since.   

Habitat considered potentially su
along rocky ridgelines to the nort
Nammuldi mining area (Biota 201

Sampling results indicate that the
area it has a very low population 

Table 44 Survey effort for northe

Report Title / 
Reference 

Survey 
Timing 

L

Flora and Fauna 
Studies: Brockman 
2 Detritals Survey 
Area and 
Proposed 
Transport Corridor 
(Mattiske & Ninox 
1990) 

May 
1990 

B
m
tr
c

Homestead 
Exploration 
Leases. Biological 
Survey Report 
1995 (Hamersley 
Iron1996) 

Nov 
1995 

H
E
L
1

Nammuldi 
Silvergrass 
Exploration 
Project. Biological 
Survey Report 
November 1998- 
May 1999 
(Hamersley 
Iron1999) 

Nov 
1998 
and May 
1999 

N
S
tr
c
n

Fauna Habitats 
and Fauna 
Assemblage of the 
Brockman No. 4 
Project Area (Biota 
2005a)  

Oct 
2004 

B
A

A Targeted 
Terrestrial Fauna 
Survey of 
Expansion Areas 
at Nammuldi-
Silvergrass (Biota 
2009a) 

Oct 
2008 

N
E
W
8
E
1

Nammuldi-Silve

184 

nificance  

chedule 1 under the WC Act and as Endangered under
previous study undertaken in the Greater Nammuldi Are
ot been recorded in any other surveys, including recen

2009b).  The total survey effort for northern quoll in the 
785 nights of trapping and targeted non-systematic sea
one single record of northern quoll 11 years ago, but n

itable for the northern quoll occurs within the Greater N
h of Nammuldi (Biota 2009a) and the rocky gorge habi
10f).   

e northern quoll are unlikely to use the area.  If the spe
density.   

ern quoll in the vicinity of the Greater Nammuldi Area  

Location No. and type traps set or 
trap nights 

Max. 
trap 
nights 

Tr
ef

B2 detrital ore 
mine and 
ransport 
orridor 

No traps. Foot and vehicle 
transects, hand foraging, 
recorded sightings and 
signs including scats, 
diggings, nests and habitat 
availability assessment. 
Survey over 4 days. 

0 0 

Homestead 
Exploration 
Lease 
01 km2 

9 sites, 2 grids per site, 5 
pit and 10 Elliot per grid. 
Pit effort: 450, Elliot effort: 
900. 

5 13

Nammuldi, 
Silvergrass & 
ransport 
orridor (7 
ights only) 

21 x 10 lines of traps, 7 - 
14 nights, Elliott and pitfall 
traps. 

14 54

BS4 Project 
Area 

14 grids for 6 nights, 1 grid 
for 7 nights. 12 x 10 pit 
traps, 2 x 25 Elliot traps, 1 
x 25 funnel traps 
Pit effort: 730, 
Elliot effort: 300, 
Funnel effort: 150. 

7 11

Nammuldi 
Expansion 
Western area: 
8.9 ha 

Eastern area: 
553.5 ha 

122 Elliot traps, 5 nights. 5 51

rgrass Expansion Project 

r the EPBC Act.  
ea in 1999 
t targeted surveys 
vicinity of the 

arching (for scats 
none has been 

Nammuldi Area 
itat northwest of the 

cies does utilise the 

rap 
fort 

Northern 
quoll 
captured 

0 

350 0 

460 1 

180 0 

10 0 
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Report Title / 
Reference 

Survey 
Timing 

L

Silvergrass West 
Vertebrate Fauna, 
SRE and Habitat 
Assessment (Biota 
2009c) 

May 
2009 

S
W

A Targeted 
Terrestrial Fauna 
Survey of the 
Brockman 
Syncline 2 Pit 7 
Extension Area 
(Biota 2009d) 

Sep 
2009 

B
E
a

Nammuldi Infill 
Areas Fauna 
Survey Report 
(Biota 2010f) 

Nov 
2009 

T
im
th
N
N

Brockman 2 
Sustaining Tonnes 
Targeted Fauna 
Survey (Biota 
2010h) 

Apr/May 
2010 

P
E
5
a
D

Total 

 

Pilbara orange leaf-nosed bat 

The Pilbara orange leaf-nosed ba
WC Act and EPBC Act respective
Silvergrass through recording an
recorded during the targeted surv
(Hamersley Iron 1999, Biota 2010

Several caves along Marra Mam
west of the existing Nammuldi m
and 2010f).  The Pilbara orange 
Nammuldi Area. 

Other mammals 

Four other mammalian species o
Nammuldi Area.  The Priority 4 lis
lakedownensis (short-tailed mous
gigas (ghost bat) and Sminthops

Long-tailed dunnart and ghost ba
at both Nammuldi and Silvergras
mouse are likely to occur in the h

Birds of conservation significa

Of the bird species of conservatio
site surveys across the Greater N
species were Merops ornatus (ra
peregrinus (peregrine falcon) (Sc
Ardeotis australis (Australian bus

Nammuldi-Silve

185 

Location No. and type traps set or 
trap nights 

Max. 
trap 
nights 

Tr
ef

Silvergrass 
West 

5 - 7 nights. 130 pit (one 
with 2 funnel pairs), 50 
Elliot, 10 funnel. 
Pit effort: 800, Elliot effort: 
275, Funnel effort: 130. 

7 12

B2 Pit 7 
Extension 
area 

40 Elliot traps over 4 
nights. 

4 16

Two areas 
mmediately to 
he SE and 

NW of the 
Nammuldi site 

Two nights sampling, 40 
pit traps (10 only 1 night), 
75 Elliot traps. 
Pit effort: 70, Elliot effort: 
150. 

2 22

Pit 6/7 
Extension, Pit 
, Maybelline 

and SW 
Deposit at B2 

100 Elliot traps over 7 
nights. 

7 70

51 10

at is listed as Schedule 1 and Vulnerable conservation 
ely.  This species was detected west of the Themeda G
d identification of its echolocation calls (Biota 2009c), b
vey (Biota 2009a) or other surveys of the Greater Nam
0f). 

ba ridges north of Nammuldi, south of Silvergrass and 
ining operation may provide suitable roosts for this spe
leaf-nosed bat is likely to occur in the above habitat wit

of conservation significance are likely to potentially occu
sted species were recorded during site surveys includi
se), Pseudomys chapmani (western pebble-mound mo
is longicaudata (long-tailed dunnart). 

at may potentially utilise the gorge habitats and rocky ri
ss (Hamersley Iron 1999).  Short-tailed mouse and wes
hills and plains habitat, which is not restricted in the loc

ance 

on significance known to occur in the Pilbara, four were
Nammuldi Area (Biota 2009a, 2009c, 2010f, Hamersley
ainbow bee-eater) (Migratory – JAMBA under the EPBC
chedule 4), Burhinus grallarius (bush stone-curlew) (Pr
stard) (Priority 4).  The peregrine falcon was only record

rgrass Expansion Project 

rap 
fort 

Northern 
quoll 
captured 

205 0 

60 0 

20 0 

00 0 

0 785 1 

status under the 
Grassland TEC at 
but was not 
muldi Area 

in one area to the 
ecies (Biota 2009a 
thin the Greater 

ur in the Greater 
ng: Leggadina 

ouse), Macroderma 

idgelines that occur 
stern pebble-mound 
al area. 

e recorded during 
y Iron 1999).  These 
C Act), Falco 
iority 4) and 
ded during the 
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1998/99 surveys and although th
occur in the Greater Nammuldi A

An additional six bird species of c
to have a moderate to high likelih
of the species in the region and t
in Table 43.  These are: 

• Neochmia ruficauda sub

• Haliaeetus leucogaster 

• Ardea alba (great egret,

• Ardea ibis (cattle egret) 

• Charadrius veredus (orie

• Apus pacificus (fork-taile

These species are considered to 
the area.   

Reptiles of conservation signif

Pilbara olive python 

The Pilbara olive python is wides
habitats near water, particularly r
any of the surveys of the Greater
hills, ridges and small breakaway
(Biota 2009c) and Caves Creek. 
habitat.  Suitable habitat for the P
mining operation (Biota 2010f).  T

Short-range endemic (SRE) sp

The original environmental asses
conditions did not address short-
considered to be an element in th
Greater Nammuldi Area were con
2009c, 2010f).  This survey work 
clearing to that specified in the O
conducted in the IAA, a specific S
and foraging sites. 

Taxonomic groups of invertebrate
characterised by poor dispersal c
2002; Ponder and Colgan 2002).
endemism in this respect include
terrestrial molluscs.  

The above recent surveys of the 

• terrestrial mollusc: appro
‘Brockman’, specimens 

• land snail: three addition
(Biota 2005a) 

• mygalomorph spider: a s
Silvergrass (Biota 2009c
2005a) and 29 mygalom

• araneomorph spiders: s

Nammuldi-Silve

186 

is species has not been recorded in recent surveys, it 
Area.   

conservation significance (Migratory under the EPBC A
hood to occur within the Proposal Boundary based on k
he presence of suitable habitat within the Proposal Bo

bclarescens (star finch [western]) (Priority 4) 

(white-bellied sea-eagle) (CAMBA) 

 white egret) (JAMBA, CAMBA) 

(JAMBA, CAMBA) 

ental plover, oriental dotterel) (JAMBA, ROKAMBA) 

ed swift) (JAMBA, CAMBA, ROKAMBA). 

have a large range, with a preference for riparian hab

ficance 

spread in rocky areas within the Pilbara, showing a pref
rock pools (Biota 2010f).  Although the species has not
r Nammuldi Area, there is a small area of suitable habit
ys to the northwest of the Themeda Grassland TEC ne
 Given this area may provide intermittent water, it coul

Pilbara Olive Python also occurs to the west of the exis
The Pilbara olive python is likely to forage within the Pr

pecies 

ssment of the Nammuldi-Silvergrass project in 2000, an
range endemic (SRE) species.  As short-range endem
he conservation of biodiversity, surveys for SRE inverte
nducted during vertebrate surveys in 2004 and 2009 (B
focused on areas where the Expansion Proposal wou

Original Proposal.  As no terrestrial fauna surveys had p
SRE survey (Ecologia 2011b) was conducted that inclu

es with naturally small distributions are described as S
capabilities, confinement to disjunct habitats and low fe
  Examples of taxonomic groups that show high levels 

e mygalomorph spiders, millipedes, pseudoscorpions a

Greater Nammuldi Area found the following: 

oximately 900 specimens from the camaenid genus Rh
of Rhagada sp. nov. ‘small banded’ and Succinea sp.)

nal species at BS4: Quistrachia sp?, ?Eremopeas sp. a

specimen of Missulena was recorded from a pit-trap to
c), one juvenile recorded at BS4 was unable to be furth

morphs of the genera Aname were recorded (Biota 200

pecimens from 15 families were recorded from BS4 (B

rgrass Expansion Project 

may potentially 

Act) are considered 
known distribution 
undary, as detailed 

itats, if they occur in 

ference for rocky 
t been recorded in 
tat comprising rocky 
ar Silvergrass 
d provide potential 

sting Nammuldi 
roposal Boundary. 

nd the subsequent 
mism is now 

ebrates in the 
Biota 2005a, Biota 
ld require additional 

previously been 
uded 20 wet-pitfall 

REs and are 
ecundity (Harvey 

of short-range 
nd freshwater and 

hagada sp. 
 

and Pupoides sp. 

o the west of 
her identified (Biota 
9a, 2010f) 

Biota 2005a) 
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• pseudoscorpions: speci
Chernetidae family (17 i
(Sternophoridae) (Biota 
of Austrohorus sp. and o

• scorpionida of the taxa L

• spirobolid millipede: spe
recorded from areas we

• isopods: specimens of B
IAA (Ecologia 2011b) 

• a selenopid spider and o
mining operation (Biota 

Of the invertebrate species recor
unknown SRE status (Table 45). 
to demonstrate compliance with E
broader distributions (Biota 2009
whether the species recorded rep

• the relationship between

• local distribution of that 
vegetation, drainage (ve
scale) 

• proportion of suitable ha

The assessment in Table 45 indic
represent SRE species based on
2011b). 

Table 45 Likelihood of SRE 

Species 

Buddelundia sp. 30 

Armadillidae nov. sp. 2 

Armadillidae nov. sp. 3 

Olpiidae genus indet. 

Rhagada sp.nov. ‘small banded’ 

Succinea sp. 

Beierolpium ‘sp. (all five 
morphospecies) 

Austrohorus sp. 

Urodacus sp. 

Lychas sp. 

Buddelundia sp. juv 
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mens from the genus Synsphyronus (Garypidae) (>60 
ndividuals), two specimens from the genus Afrosternop
2009a, 2009c, 2010f), five morphospecies of Beierolpi

one Olpiidae indet. sp. nov (Ecologia 2011b) 

Lychas sp. and Urodacus sp. (Ecologia 2011b) were re

ecimens of Austrostrophus stictopygus (family Pachybo
st and east of the existing Nammuldi mining operation 

Buddenlundia sp.30, Nov. sp.2 and Nov. sp.3 sp. juv w

one silverfish were collected from locations west of the
2010f). 

rded, 11 species represent potential SREs and five spe
 For poorly known species such as the majority of SRE

EPA objectives due primarily to the absence of context
c; Ecologia 2011b).  In recognition of this key limitation
present SRE taxa was undertaken by Biota using the fo

n habitat and taxon distribution 

habitat based on available thematic layers; for example
egetation units may be preferable, as these are often m

abitat that may be disturbed by project proposal. 

cates that all of the recorded terrestrial invertebrate fau
n vegetation and landform mapping (Biota 2009a, 2009

SRE status Likelihood of being SREs 

Potential Unlikely. Not restricted to particular habi
types likely to be affected by the Expans

Potential Unlikely. Not restricted to particular habi
types likely to be affected by the Expans

Potential Unlikely. Not restricted to particular habi
types likely to be affected by the Expans

Potential Unlikely. Not restricted to particular habi
types likely to be affected by the Expans

Potential Unlikely. Not restricted to particular habi
types likely to be affected by the Expans

Potential Unlikely. Not restricted to particular habi
types likely to be affected by the Expans

Potential Unlikely. Not restricted to particular habi
types likely to be affected by the Expans

Unknown Unlikely. Not restricted to particular habi
types likely to be affected by the Expans

Unknown Unlikely. Not restricted to particular habi
types likely to be affected by the Expans

Unknown Unlikely. Not restricted to particular habi
types likely to be affected by the Expans

Unknown Unlikely. Not restricted to particular habi
types likely to be affected by the Expans

rgrass Expansion Project 

individuals), 
phorus 
ium, one specimen 

ecorded 

olidae) were 
(Biota 2010f) 

ere recorded in the 

e existing Nammuldi 

ecies have an 
Es, it can be difficult 
tual information on 
n, an assessment of 
ollowing criteria: 

e. geology, soils, 
mapped at the finest 

una are unlikely to 
9c, 2010f; Ecologia 

tat or vegetation 
sion Proposal. 

tat or vegetation 
sion Proposal. 

tat or vegetation 
sion Proposal. 

tat or vegetation 
sion Proposal. 

tat or vegetation 
sion Proposal. 

tat or vegetation 
sion Proposal. 

tat or vegetation 
sion Proposal. 

tat or vegetation 
sion Proposal. 

tat or vegetation 
sion Proposal. 

tat or vegetation 
sion Proposal. 

tat or vegetation 
sion Proposal. 
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10.3 Potential sources 

The following aspects of the Expa

• clearing of vegetation 
terrestrial fauna 

• changes to sheet flow 
dumps, infrastructure an
communities that are su
this habitat 

• vehicle movements wit
fauna 

• dewatering for BWT mi
proximity to the pits and
fauna utilising this habita

• discharge of surplus w
downstream of the disch

The proposed re-alignment to Ca
creek and thus will not have an im

Other minor sources of potential 
activities, which may deter specie
dust generated by the Expansion
likely to be substantially different 

The potential introduction and/or 
anticipated to significantly affect t
implemented to manage feral ani
(Appendix 3).  These measures a

10.4 Assessment of lik

The main potential sources of im
Section 10.3 and the likely impac

10.4.1 Vegetation clearing 

Clearing of vegetation for the Exp
fauna habitat and fauna species 

Impact of clearing on fauna ha

The majority of the disturbance in
conservation significance, with lim
for the Expansion Proposal will p
will result in the removal of up to 
2500 ha for the IAA (Figure 57).  

The majority of the proposed clea
low conservation significance, wi
The hills and plains fauna habitat
occurrence of this habitat being c

Nammuldi-Silve
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 of impact 

ansion Proposal may affect terrestrial fauna values: 

will directly disturb fauna habitat and may result in the 

through extension of mine pits, and construction of ad
nd diversion structures has the potential to have an imp
ustained by sheet flow and may subsequently affect fau

thin the Proposal Boundary may result in the loss of ind

ning at Nammuldi and Silvergrass pits will lower groun
 may therefore affect local riparian vegetation and sub
at 

water may alter the composition of local riparian vegeta
harge and subsequently affect fauna that may use this 

aves Creek is considered unlikely to alter the long-term
mpact on downstream riparian habitat (Section 8.4.3). 

impact include dust and noise emissions, particularly f
es from foraging and general habitation close to those 
n Proposal is addressed in Sections 15.1 and 15.2 resp

to that which may occur by the implementation of the O

spread of feral animals as a result of the Expansion P
terrestrial fauna.  A number of management measures
imals in accordance with the Fauna Management Plan
are also summarised in Section 10.5. 

kely direct and indirect impacts 

pacts on terrestrial fauna from the Expansion Proposa
cts are discussed in more detail below. 

pansion Proposal is considered in this section in terms
of conservation significance. 

abitat 

ncluded in the CER for the Original Proposal was in fau
mited disturbance to habitats of high conservation sign

progressively remove vegetation from within the Propos
3900 ha of habitat for the expansion of mining activitie

aring will be undertaken in the hills and plains fauna ha
dely distributed and relatively well-represented in the lo
t will not be significantly affected with approximately 11
cleared.   

rgrass Expansion Project 

loss of individual 

ditional waste 
pact on vegetation 
una that may use 

dividual terrestrial 

nd water levels in 
sequently affect 

ation communities 
habitat. 

m flow regime of this 

rom mining 
sources.  Noise and 

pectively and is not 
Original Proposal.  

roposal are also not 
s will be 
 as part of the EMP 

l were outlined in 

 of the effect on 

una habitats of low 
ificance.  Clearing 

sal Boundary and 
es and an additional 

abitat, which is of 
ocality (Table 41).  
1% of the 
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The drainage line fauna habitat, w
only 11% of the mapped distribut
drainage lines, with the impact on
Creek that will be re-aligned.  Ho
considering that this vegetation c
rehabilitation measures prescribe
Appendix 3) for the creek re-align
corridor.  

Of the total 3835 ha of clay soil h
Proposal, however, this will not in
tussock PEC mapped as a Good

The mapped gorge fauna habitat
northwest of Silvergrass, will not 
between these habitats and surro

As a result of planning to avoid fa
locally significant drainage line ha
on the distribution of fauna habita

The removal of habitat due to cle
immediately in, and around the fo
Greater Nammuldi Area the regio

In addition, the potential impacts 
implementation of management m
the Fauna Management Plan con
clearing are provided in Section 1

Impact of clearing on fauna sp

Table 46 outlines the predicted im
of conservation significance, whic
Nammuldi Area. 
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which is of local significance, will be avoided where po
tion in the local area will be cleared (Table 41).  This is
n major drainage lines being restricted to the 2.5 km se

owever, the loss of this vegetation is not considered to b
community is well represented in the Greater Nammuld
ed in the Surface Water Management Plan (included in
nment will reinstate the ecological linkages along this p

habitat mapped, approximately 19%, will be disturbed b
nvolve the clearing of the Themeda grassland TEC or a

d representation.   

t, such the area occurring northwest of Nammuldi or the
be disturbed for the Expansion Proposal.  The ecologi

ounding drainage line habitat will also be maintained.   

auna habitat of high conservation significance and limit
abitat, the Expansion Proposal is not expected to have
ats in the Greater Nammuldi Area.   

earing is likely to result in localised reductions in fauna 
ootprint; however, given the representation of the fauna
onal diversity of habitats is unlikely to be affected. 

on fauna as a result of vegetation clearing will be mitig
measures described in the Vegetation and Flora Mana
ntained in the EMP (Appendix 3).  Further details on th
10.5. 

pecies of conservation significance 

mpacts of vegetation clearing and associated habitat re
ch have been identified as occurring or potentially occu

 

rgrass Expansion Project 

ssible; however, 
s primarily in minor 
ection of Caves 
be significant 

di Area.  Further, the 
n the EMP 
potential fauna 

by the Expansion 
areas of Astrebla 

e area occurring 
cal linkages 

ting the clearing of 
e a significant effect 

populations 
a habitats in the 

gated through 
gement Plan and 
e management of 

emoval on species 
urring at the Greater 
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10.4.2 Sheet flow disruptio

As described in Section 9.4.2, ch
communities that are dependent 
potential to affect fauna habitat.  

The Expansion Proposal includes
roads between new mine pits and
Nammuldi and BS4 include a pow
addition of the proposed haulroad
already present. 

The network of roads between ne
or sheetflow-dependent commun
negative effect of linear infrastruc
and Batini 2008). 

10.4.3 Vehicle movements 

Vehicle movement associated wi
to cause the loss of some individ
(including Liasis olivaceus barron
addition, as the more mobile spe
disruption to adjacent populations

Potential impacts on fauna as a r
Management Plan in the EMP (A
Proposal to reduce the risk of imp
species will not be affected by the
movement. 

10.4.4 Dewatering 

As described in Section 7.4.1, de
(GDEs), which can affect fauna h
the effect on the availability of fau

Further details on the impact of g

10.4.5 Discharge of surplus

The discharge of surplus water in
regime for a distance downstream
water availability and ponding/inu
composition and a potential loss 

As described in Section 9.4.4, on
that discharge of surplus water in
distribution of riparian habitat is d
therefore, not expected to result 
flow will only occur periodically it 
reliant on these flows.  It is theref
discharge of surplus water into D

Periodic releases of surplus wate
fauna and subterranean fauna. T
Section 8.4.2.  
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n 

hanges to surface water run-off patterns can affect dow
on sheetflow, particularly mulga woodlands, which in t
 

s a heavy vehicle road between Nammuldi and BS4, a
d/or waste dumps. Approved and existing linear infrast
werline, rail-line access track, sealed road and water p
d for this project does not introduce linear infrastructure

ew pits and / or waste dumps are not situated near any
nities, and previous studies suggest that there has been
cture on mulga woodlands ((Hick et. al. 1997, Muller 20

th construction and operation of the Expansion Propos
uals of terrestrial fauna species.  Less-mobile species,

ni [olive python] if present) are most likely to be directly
cies move away from areas cleared for mining, they in
s and may become exposed to predators.   

result of vehicle movement will be managed in accorda
Appendix 3).  Speed limits will be enforced on all roads 
pact with fauna.  The conservation status and distributi
e small number of individuals that may be lost associat

ewatering has the potential to affect groundwater-depen
habitats.  No GDEs occur within the extent of groundwa
una habitat from groundwater drawdown will be negligi

groundwater drawdown on vegetation are outlined in Se

s water 

nto Duck Creek will saturate the alluvium and modify th
m of the discharge.  The riparian ecosystems may expe
undation during the period of discharge (Section 9.4.4)
of fauna habitat.  

ngoing studies on riparian trees within the Pilbara (Biota
nto creeks has not had any significant impact on riparia
defined by the presence of riparian vegetation, the Exp
in any changes in the distribution of riparian habitat.  In
is considered unlikely that any terrestrial fauna specie

fore considered unlikely that fauna will be appreciably 
Duck Creek. 

er into Duck Creek also have the potential to adversely 
The impact of surplus water discharge on aquatic fauna

rgrass Expansion Project 

wnstream vegetation 
urn, has the 

nd a network of 
tructure between 
ipeline therefore the 
e factor that is not 

y mulga woodlands 
n no appreciable 
005, Nickolls 2006 

sal has the potential 
, such as reptiles 
y affected.  In 
evitably cause 

ance with the Fauna 
associated with the 
ion of any fauna 
ted with vehicle 

ndent ecosystems 
ater drawdown, thus 
ble. 

ection 7.4.1. 

he hydrological 
erience increased 
, resulting in altered 

a 2011b) suggest 
an trees.  As the 
ansion Proposal is, 
n addition, as the 
s will become 
impacted by the 

affect aquatic 
a is discussed in 
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10.5 Management me

Potential impacts on terrestrial fa
mitigated through the implementa
the EMP (Appendix 3).  This plan
aspects relating to fauna includin
Caves Creek are managed in acc
Adaptive Surface Water Manage

Key measures in the Fauna Man

• as far as practicable, pre
minimise clearing of und

• avoiding fauna habitats 

• clearing vegetation in a 
fauna into areas beyond

• native animals encounte
move on if there is no th

• maintaining low speed li
sign-posted, vehicle spe
speed limit requirements

• providing workforce env
protecting native vegeta
personnel from entering

• progressively rehabilitat
accordance with the EM

• utilising cleared windrow
microhabitat for a large 

• prohibiting the feeding o

• implementing a trapping

• effectively managing rub

10.6 Predicted environ

policies, guideline

After application of mitigation me
outcomes in relation to terrestrial

• additional clearing and d
predominantly low conse
additional 2500 ha for th

• no significant impact to 
habitat affecting only 19

• no significant impact to a

• no change to the conser

• unavoidable loss of som
vehicles 

• no significant impact to a
within the Proposal Bou
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asures and performance standards 

auna within, and adjacent to the Proposal Boundary wil
ation of measures described in the Fauna Managemen
n is integrated with other management plans under the 
ng habitat removal (minimising clearing of vegetation) a
cordance with the Vegetation and Flora Management P
ment Plan respectively.   

agement Plan include: 

eferentially locating infrastructure in previously disturbe
disturbed native vegetation so as to prevent potential lo

of high conservation significance, wherever practicable

deliberately outward manner that allows for the progre
d the disturbance footprint 

ered on-site (including during clearing) will be given the
hreat to personnel safety in doing so 

imits for mining equipment and light vehicles by ensuri
eeds are monitored and all personnel and contractors a
s 

vironmental education programs and training on the imp
ation, conservation-significant fauna and habitat and dis
 areas of high conservation significance 

ing disturbed areas as soon as practicable following us
MP and site rehabilitation plan 

ws of topsoil, log debris and leaf litter in rehabilitation, a
range of fauna, particularly reptiles 

of feral animals 

g and eradication program 

bbish as per the EMP (Appendix 3). 

nmental outcomes against environmental o

es, standards and procedures 

easures, the Expansion Proposal is expected to result i
 fauna:   

direct disturbance of up to 3900 ha of terrestrial fauna h
ervation significance for the expansion of mining activit

he IAA  

habitats of high conservation significance with disturba
9% of local distribution and no affect on mapped gorge 

any fauna species of conservation significance 

rvation status of any terrestrial fauna species   

me individual fauna specimens through collisions with m

any SREs given the broad distribution in the region of t
ndary. 

rgrass Expansion Project 

l be managed and 
nt Plan contained in 

EMP and key 
and impact on 
Plan and the 

ed areas to 
oss of fauna habitat 

e 

essive movement of 

e opportunity to 

ng all roads are 
are inducted on 

portance of 
scouraging 

se, and in 

as they create 

objectives, 

n the following 

habitat of 
ties and an 

ance to clay soil 
habitat 

machinery and 

the species located 
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11. Assessment of

11.1 Relevant environm

procedures 

11.1.1 EPA objective 

The EPA applies the following ob

To maintain the abundance, dive
ecosystems levels through the av
knowledge. 

11.1.2 EPA statements and 

EPA Guidance Statement No. 5

EPA Guidance Statement No. 54
when assessing proposals where

The draft EPA Guidance Stateme
EPA Guidance Statement No. 54
sampling effort, sampling design 

11.1.3 Regulatory framewo

State protection 

In a legislative context, the conse
legislation: 

• Wildlife Conservation Ac

• Conservation and Land 

In Western Australia, rare or end
Protected Fauna) Notice 2008, u
assessment, providing a listing o

The DEC (Nature Conservation D
Priority 1 to 5.  It is expected that
be managed such that the specie

11.2 Description of fac

Subterranean fauna are divided i
obligate groundwater-dwelling aq
entire life cycle below ground.  Ty
mesocaverns in karst and basalts
stygofauna in Western Australia a
patterns of distribution, linked to a

Troglofauna are obligate terrestri
air-filled spaces above the watert
systems, they may occur in other

Nammuldi-Silve
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f impact on subterranean fauna 

mental objectives, policies, guidelines, stan

bjective in its assessment of proposals that may affect s

ersity, geographic distribution and productivity of fauna 
voidance or management of adverse impacts and impr

guidelines 

54 and Draft Guidance Statement No. 54a 

4 (EPA 2003) provides guidance on information the EP
e subterranean fauna is a relevant factor.   

ent No. 54a (EPA 2007b) has been developed as a tec
4 and provides guidance on sampling for subterranean 

and ongoing monitoring. 

ork 

ervation of fauna is covered primarily by the following W

ct 1950 (WA) (WC Act) 

Management Act 1984 (WA). 

angered species are protected by the Wildlife Conserv
nder the WC Act.  Schedules 1 and 4 in this Notice are
f those species protected by the Notice. 

Division) Priority Fauna List also nominates conservatio
t the potential impacts of a proposal to these Priority lis
es do not meet the IUCN criteria for threatened species

ctor 

nto two broad categories; stygofauna and troglofauna.
quatic fauna that inhabit a range of groundwater system
ypical groundwater habitats of stygofauna include large
s and the interstitial spaces of alluvial aquifers.  The m
are crustaceans.  Some species of stygofauna have ex
a lack of connectivity between aquifers. 

al fauna that inhabit air chambers in underground cave
table.  While troglofauna have commonly been found in
r fractured and cavernous geology types.  Examples of

rgrass Expansion Project 

dards and 

subterranean fauna: 

species and 
rovements in 

A will consider 

chnical appendix to 
fauna, including 

Western Australian 

vation (Specially 
e relevant to this 

on species from 
sted species should 
s. 

  Stygofauna are 
ms, spending their 
e caves, 
ost common 
xtremely localised 

es or small humid 
n karstic limestone 
f troglofauna 
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invertebrates include spiders, sco
periods of isolation and a lack of 
restricted distribution. 

There has been an increase in su
exceptionally high diversity, partic
Research by the WA Museum ha
regions of Western Australia con
zone, troglofauna are generally c
fauna lineages that descended in
(Humphreys 1993). 

Many Western Australian subterr
represent links to the time when A
(Humphreys 1999).  In addition to
of endemism, with many of the sp
worldwide (EPA 2003). 

11.2.1 Stygofauna sampling

Several surveys have been cond
of subterranean fauna.  At the tim
Rio Tinto committed to undertaki
incomplete.  Five phases of stygo
Condition 6 of Statement 558; Ma
2003).  The survey results were s
Condition 6 of Statement 558 wa

All phases of stygofauna samplin
stygofauna sampling projects pre
were consistent with those outline
Statement 54a (EPA 2007b).  Gr
nets, constructed from 70 m pla
catch jar.  Each bore was dragge
hauls were completed (Biota 201

The sampling effort at the Namm
over four years (Figure 58).  Thre
have a wide occurrence in the Pi
evidence to suggest a significant

Table 47 Stygofauna collected f

Class Order 

Copepoda Cyclopoida 

Malacostraca Amphipoda 

Malacostraca Amphipoda 

The original sampling at Silvergra
at Homestead, approximately 20 
(including both stygofauna and tr
occurring within the Proposal Bou
West) (Biota 2010h, included in A
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orpions, centipedes, millipedes, insects and crustacean
connectivity between populations, some troglofauna s

ubterranean fauna surveys in WA over the past decade
cularly in the Pilbara region (Humphreys 2006; Humph

as shown that calcrete and alluvial aquifers in the Pilba
tain diverse stygofaunal communities (Humphreys 199

considered to be relictual rainforest litter fauna, having 
nto subterranean environments during the aridification o

ranean fauna species are of conservation significance 
Australia was part of Gondwanaland, bordered by the T
o this, troglofauna and stygofauna in Western Australia
pecies having restricted ranges characteristic of subter

g 

ducted in the Greater Nammuldi Area to identify and rec
me of release of the CER document for the Original Pro
ng further subterranean fauna surveys as the previous
ofauna sampling were conducted at Nammuldi and Silv
ay 1999, October 1999, November 2000, May 2001 an
submitted to the Department of Environmental Protecti

as signed off in March 2003. 

ng at Nammuldi and Silvergrass followed a similar meth
eviously undertaken in the Pilbara bioregion.  Methodol
ed in EPA Guidance Statement 54 (EPA 2003) and Dr
oundwater sampling was undertaken by use of modifie

ankton mesh, with 50 mm and 100 mm apertures attach
ed a minimum of three times unless fauna were detecte
0h). 

muldi site is substantial, with over 110 bore-sampling ev
ee specimens of stygofauna were collected from Namm
lbara region (Table 47).  Despite the extensive samplin
 stygal community exists at Nammuldi (Biota 2010h). 

from Nammuldi 

Family Taxon 

Cyclopidae Mesocyclops brooksi 

Paramelitidae Pilbarus millsi 

Melitidae Nedsia sp. 

ass included nine bores within the Proposal Boundary,
km west of Silvergrass.  An additional subterranean fa

roglofauna) was conducted at Silvergrass in May 2009,
undary and to the west of the Silvergrass TEC (referred
Appendix 2).   

rgrass Expansion Project 

ns.  Due to long 
pecies have a 

e, revealing an 
hreys et al. 2004).  
ara and Yilgarn 
99).  In the arid 
arisen from tropical 
of Australia 

as they appear to 
Tethys Sea 

a exhibit high levels 
rranean fauna 

cord the presence 
oposal at Nammuldi, 
s investigations were 
vergrass to satisfy 
nd July 2002 (Biota 
on (now DEC) and 

hodology to other 
logy and approach 
aft Guidance 

ed plankton haul 
hed to a weighted 
ed, in which case six 

vents taking place 
muldi, two of which 
ng, there is little 

No. collected 

1 

1 

1 

 as well as 36 bores 
auna survey 
, with sampling 
d to as Silvergrass 
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The sampling effort at Silvergrass
Proposal Boundary, representing
from Silvergrass were also found
orders dominated the collected fa
Amphipoda orders (Biota 2010h)
to be widely distributed in the Pilb
to the Caves Creek alluvial aquife
Boundary, with a further 58 spec
the Proposal Boundary. 

Table 48 Summary of stygofaun

Phylum/ 
Sub phylum 

Class/ 
Sub Class 

Platyhelminthes Turbellaria 

Annelida Oligochaeta 

Crustacea 

Malacostraca 

Copepoda 

Ostracoda 

In addition to stygofauna sampled
collected by WRM during the fou
considered to be hyporheic spec

Nammuldi-Silve
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s to date has collected a total of 98 stygofauna specim
g seven orders and 12 taxon.  Several of the stygofaun
d in bores at Homestead and Silvergrass West (Table 4
auna, with the most abundant representation being the
.  The majority of stygofauna species recorded at Silve
bara bioregion (Biota 2010h).  Stygal taxa Nedsia sp. A
er.  A total of 35 specimens of this taxa were found wit
imens recorded from bores at Homestead and along C

na collected from Silvergrass 

Order Taxon 

No. of ind

Within 
Proposal 
Boundary 

Indet. Turbellaria sp. 1 

Haplotaxida Enchytraeidae sp. 4 

Amphipoda 

Nedsia hurlberti 7 

Nedsia sp. 14 

Nedsia sp. A 35 

Paramelitidae sp. 7 

Paramelitidae sp. 2 
(DEC) 

2 

Isopoda Pygolabis sp. 
'paraburdoo' 

1 

Cyclopoida 

Diacyclops humphreysii 
humphreysi 

18 

Diacyclops 
sobreprolatus 

5 

Harpacticoida Schizopera 
roberiverensis 

3 

Podocopa Areacandona novitas 1 

d during the targeted surveys, a number of stygobitic s
r phases of aquatic fauna sampling (WRM 2011a, 201
ies and have been discussed in Section 8.2.3. 

rgrass Expansion Project 

mens from within the 
a species collected 

48).  Crustacean 
e Copepoda and 
ergrass are known 
A may be restricted 
hin the Proposal 

Caves Creek outside 

ividuals recorded 

Outside 
Proposal 
Boundary 

Total 

4 5 

0 4 

11 18 

18 32 

58 93 

5 12 

1 3 

1 2 

203 221 

0 5 

8 11 

1 2 

species were 
1b).  These were 
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11.2.2 Troglofauna 

Three phases of troglofauna sam
trapping occurred as part of the M
occurred in April 2010 and Phase
and Silvergrass.   

Troglofauna were sampled in acc
Guidance Statement 54a (EPA 2
(Biota 2010h).   

The sampling effort at Nammuldi
Caves Creek (i.e. within the Prop
Silvergrass West), the sampling e

Table 49 Troglofauna sampling 

Phase/Trapping date/Site 

Phase 1 – May 2009 

Silvergrass 

Phase 2 – April 2010 

Nammuldi 

Silvergrass 

Phase 3 – July 2010 

Nammuldi 

Silvergrass 

Source: Biota 2011c 

The sampling effort within both th
19 orders.  Of these, five orders w
(cockroaches), Diplura (diplurans
and Geophilida (earth centipedes

A total of 140 potentially troglobit
Silvergrass study area, including 
Nammuldi collected a total of 14 
which have also been collected f
recorded at Nammuldi were foun

DNA sequencing was conducted
and Phase 2 to facilitate identifica
was compared to other specimen
lineages to allow for regional gen

 

Nammuldi-Silve

201 

mpling have been conducted in the Greater Nammuldi A
May 2009 Silvergrass subterranean fauna survey.  The
e 3 trapping in July 2010, with troglofauna sampled for 

cordance with EPA Guidance Statement 54 (EPA 2003
2007b), by means of custom-built litter traps suspended

 covered a total of 116 traps set at 30 sampling sites (T
posal Boundary at Silvergrass and outside the Proposa
effort covered a total of 74 sites, with sampling from 18

effort for Nammuldi and Silvergrass (including Silvergr

Bore holes sampled Traps set

56 90 

10 29 

18 32 

30 87 

29 63 

he Greater Nammuldi Area recorded a total of 9688 spe
were considered to display troglomorphic characteristic
s, earwigs), Polyxenida (pincushion millipedes), Schizo
s) (Biota 2011c).  

tic specimens were collected by the three phases of sa
Silvergrass West (Figure 61).  The Phase 2 and Phas
specimens of troglofauna from the taxa Polyxenida an
rom a number of locations near Silvergrass (Table 51)
d within three of the 30 sampling sites (Figure 60). 

 on Polyxenida, Blattodea and Schizomida samples co
ation at the species level (Biota 2011c).  The results of
ns collected in the Pilbara and the specimens classified
netic comparison (Table 50).   

 

rgrass Expansion Project 

Area.  Phase 1 
e Phase 2 trapping 

both at Nammuldi 

3) and Draft 
d within drill holes 

Table 49).  Along 
al Boundary at 
85 traps (Table 49).   

rass West) 

ecimens from 
cs: Blattodea 

omida (Schizomids) 

ampling within the 
e 3 sampling at 
d Blattodea, both of 
.  The specimens 

ollected in Phase 1 
f the DNA analysis 
d into specific 
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Table 50 DNA results for select 

Order Lineage Regional 

Polyxenida A This taxon
Silvergras

C Widespre
from both

D Widespre
Western R
G. 

Blattodea A Widespre

Schizomida D Lineage D
only from 

Source: Biota 2011c 

DNA analysis of potentially trogo
five at Silvergrass (Table 51).   

Table 51 Summary of troglofaun

Order Fam

Nammuldi 

Polyxenida Pol

Blattodea Noc

Silvergrass (including Silvergrass 

Polyxenida Pol

Blattodea Noc

Diplura - 

Geophilida - 

Schizomida Hub

Source: Biota 2011c 

As the Schizomida specimens an
sampling sites (remote from the p
considered further in this impact 

Nammuldi-Silve

202 

specimens collected from Nammuldi and Silvergrass

distribution Local distribution 

n has been located only from the 
ss East study area. 

A single specimen colle
Silvergrass. 

ad – represented by specimens 
 the East and West Pilbara. 

Nammuldi, Silvergrass 
West. 

ad and has been collected from 
Ranges, Turee Syncline and Mesa 

Silvergrass West. 

ad throughout the Pilbara region. Silvergrass and Namm

D is an undescribed taxon collected 
the Silvergrass West area. 

Silvergrass West. 

lobitic taxa within the Proposal Boundary identified at t

na recorded at Nammuldi and Silvergrass (including Si

mily Lineage No. co

yxenidae C 10 

cticolidae - 4 

West) 

yxenidae A 107 

D 

C 1 

cticolidae C 17 

- 2 

- 1 

bbardiidae D 12 

nd Polyxenida lineage D were only collected from Silve
potential area of impact of the Expansion Proposal), th
assessment. 

rgrass Expansion Project 

ected from 

and Silvergrass 

muldi. 

two Nammuldi and 

lvergrass West) 

ollected 

ergrass West 
ese species are not 
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11.3 Potential sources 

The aspects and activities of the 
values include: 

• increased mining of ov
may affect the quality of

• additional dewatering 
subterranean fauna hab

• surface and groundwa
exposure of potentially a
the subterranean enviro

• increased clearing of v
subterranean environme

As discussed in Section 8.4.3, th
flows and will not have an impact

11.4 Assessment of lik

11.4.1 Mining of overburde

The Expansion Proposal involves
removal of overburden and extra
subterranean habitat.  In addition
methods in mining can generate 
availability of troglofauna habitat 

Stygofauna 

There is no evidence of a signific
Silvergrass generally have a wide
potentially being restricted to the 
downstream of the Proposal Bou
from excavation activities is not li

The proposed expansion of Pit 1 
outlined in Section 8.4.3.  The sty
restricted to the alluvial aquifer u
and approximately 2.5 km of the 
realignment, the Expansion Prop
be further occurrence of the com
expected to have a significant im

Troglofauna 

The impacts of the Expansion Pr
presented in Table 52.  The impa
characteristics and DNA analysis
Area and surrounding region has
Boundary are not locally restricte

Nammuldi-Silve

205 

 of impact 

Expansion Proposal that have potential to affect subte

verburden and ore will remove potential subterranean
f habitat as a result of increased vibration 

will result in drawdown of the watertable, potentially re
bitat 

ater contamination, through spills of hydrocarbon or w
acid forming material and/or the transportation of sedim

onment 

vegetation can potentially lead to a reduction of organ
ent. 

e proposed realignment of Caves Creek is considered 
t on downstream subterranean fauna habitat. 

kely direct and indirect impacts 

en and ore 

s expansion of approved pits at Silvergrass and Namm
ction of ore.  Mining will result in removal of potentially 

n to direct habitat removal, excavation activities and use
vibration, potentially altering the surrounding geology. 
through compacting and collapsing of cavities. 

cant stygal community at the Nammuldi site, and stygof
er regional distribution.  One species, Nedsia sp. A, ide
Caves Creek catchment, has been recorded both ups
ndary and the predicted extent of dewatering.  The hab
ikely to present a high risk for regional stygofauna dive

(Range Pit) at Silvergrass requires realignment of Cav
ygal community recorded in Caves Creek is considered
nderlying the creek.  As samples were recorded along 
extent of the Caves Creek alluvial aquifer will be affect

posal will result in a loss of about 10% of this habitat.  G
munity outside the 30 km surveyed reach, the pit expa
pact on this community. 

oposal on recorded troglofauna taxa at Nammuldi and 
act assessment considers regional and local distributio
s.  The DNA analysis of samples collected from the Gre
s indicated that a majority of the species recorded withi
ed (Biota 2011c).  

rgrass Expansion Project 

erranean fauna 

n fauna habitat or 

ducing the extent of 

waste water, 
ment, may degrade 

ic inputs to the 

unlikely to alter 

muldi, including 
suitable 

e of blasting 
 This may reduce 

fauna recorded at 
entified as 
tream and 
bitat loss resulting 

ersity. 

ves Creek as 
d to be at minimum, 
30 km of the creek 

ted by the creek 
Given that there may 
ansions are not 

Silvergrass are 
n, their troglobitic 
eater Nammuldi 
n the Proposal 
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Table 52 Summary of the impac

Order Lineage Regional d

Polyxenida A Known on
Silvergras
this may p
result of lim
sampling. 

C Widesprea
Pilbara. R
Robe Valle
(approxim
west of Sil
Pilbara po
millipedes
considered
SREs. 

Diplura - Diplurans 
collected i
different re
Pilbara.  T
dwellers a
to be restr
specific ge

Geophilida - Generally 
be soil dw
non-troglo

Blattodea C Widely dis
Pilbara reg
Records a
(120 km w
Silvergras
Ophthalmi
(approxim
southeast 
Silvergras

- This speci
shown to h
distribution
unlikely to

Source: Biota 2011c 

DNA work on Polyxenida specim
polyxenid millipede species are n
Polyxenida lineage C throughout
120 km west of Silvergrass) (Biot
to troglobitic taxa of this lineage i
has only been recorded at Silverg
rather than restricted distribution 

The noctolid cockroach Blattodea
Ophthalmia Range (approximate

Nammuldi-Silve

206 

ct on troglofauna at Nammuldi and Silvergrass 

distribution Local distribution Summary o

ly from 
s; however, 

potentially be a 
mited regional 

Recorded at Silvergrass. 
Found within calcrete 
geological horizon.  The 
calcrete horizon has a 
limited occurrence in the 
Pilbara region; however, it 
does extend throughout the 
area and beyond the mining 
footprint. 

The single s
from one bo
date is likely
limited regio
calcrete geo
which the s
recorded ex
the local are
proposed m
The propos
are unlikely
significant t
distribution 
status of thi
Order. 

ad through the 
ecorded at 
ey 
ately 120 km 
lvergrass). 

olyxenid 
 are not 
d troglobitic or 

Found in bores at 
Nammuldi, and Silvergrass 
as well as Silvergrass West. 

This specie
non-troglob
supported b
habitats in w
Silvergrass 
recorded. 

have been 
n various 
egions of the 
Typically soil 
and not likely 
ricted to 
eology. 

Recorded at Silvergrass and 
Silvergrass West. 

This Order 
conservatio
the membe
dwellers.  A
likely to be 
mining activ
present a si
this species
regional lev

considered to 
welling and 
obitic. 

A single specimen recorded 
at Silvergrass. 

This specie

stributed in the 
gion. 
at Robe Valley 
west of 
s) and 
ia Range 
ately 250 km 
of 
s). 

Recorded at Silvergrass in 
small numbers. 

The lineage
widespread
Pilbara.   
The propos
to impact on
regional dis
species. 

ies has been 
have wider 
ns and is 
 be an SRE. 

Collected from Nammuldi in 
small numbers. 

This specie
to be an SR

ens sampled within the Pilbara region has indicated th
not troglobitic or SRE taxa.  There have been widespre
 the Pilbara, with a number of recordings at Robe Valle
ta 2011c).  The widespread nature and characteristics 
ndicate that the proposed activities will not affect it.  Po
grass; however, this is a potential indicator of limited re
(Biota 2011c). 

a is also widely recorded in the Pilbara, with records at
ly 250 km southeast of Silvergrass).  DNA analysis con

rgrass Expansion Project 

of Impact 

specimen recorded 
ore at Silvergrass to 
y to be a result of 
onal sampling.  The 
ological horizon in 
pecimen was 
xtends throughout 
ea, well beyond the 

mine pits. 
ed mining activities 

y to present a 
hreat to the 
or conservation 
is lineage of this 

s is widespread and 
itic, which is 

by the variety of 
which the Nammuldi-
specimens were 

is unlikely to be of 
on significance due to 
rs being soil 

As this Order is not 
a SRE, the proposed 
vities are unlikely to 
ignificant impact on 
s at a local or 
vel. 

s is not troglobitic. 

e of this Order is 
d throughout the 

ed mining is unlikely 
n the local or 

stribution of this 

s is not considered 
RE species. 

at the Pilbara 
ead recordings of 
ey (approximately 
that are not limited 
olyxenida lineage A 
egional sampling 

 Robe Valley and 
nducted for this 
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species has indicated that a majo
range endemism (Biota 2011c). 

The Diplura Order recorded from
however, species from this Order
2011c).  The taxa was recorded a
the Proposal Boundary.  The taxa
representation of habitat for this t

A single specimen of Geophilida 
considered to be a deep soil dwe
restricted to the area of proposed

The troglofauna species recorded
Proposal Boundary, or located w
proposed removal of a relatively 
of these species in the Pilbara an

11.4.2 Dewatering 

Groundwater drawdown will redu
the subterranean environment, re
increase in dewatering at Silverg
Caves Creek.   

For further details of the extent o

Stygofauna 

Dewatering activities will result in
Silvergrass is well represented th
30 km along the Caves Creek ca
approximately 15 km along Cave
Silvergrass West or Homestead s
from dewatering is not expected 

It is considered unlikely that there
stygofauna population detected a

Troglofauna 

Reduction in humidity levels can 
2005b).  Physiological and ecolog
have demonstrated that troglobiti
subterranean relative humidity le

The large rainfall events in the Pi
in strata.  The humidity of the sub
distance from the ground surface
drawdown caused by the Expans
above the watertable and conseq
reducing the relative humidity of t

11.4.3 Surface and groundw

Contamination of surface water, g
subterranean environment.  Cont
potentially acid forming material o
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ority of Blattodea lineages are widespread with little ev

 Silvergrass has not been widely recorded throughout 
r are not generally restricted to individual geological for
at both Silvergrass and Silvergrass West and is unlikel
a is considered unlikely to affected by the Proposal Bo
taxa will not be significantly affected. 

was collected from Silvergrass in Phase 2 of sampling
eller rather than being troglobitic, and is consequently n
d activity (Biota 2011c). 

d at Nammuldi and Silvergrass are either well distribute
ithin habitat that extends locally outside the mining foo
small portion of the available habitat will not significant
nd local vicinity. 

uce the extent of potential stygofauna habitat and may a
educing the suitability of adjoining troglofauna habitat.  
rass will increase the extent of drawdown of approxima

f drawdown, refer to Section 7. 

n a reduction of potential habitat.  The Stygofauna asse
hroughout the region, with the distribution of species ex
atchment.  The extent of the 2 m drawdown at Silvergra
es Creek (Figure 34).  The extent of dewatering will not 
sampling area.  The reduction in the extent of available
to significantly affect the distribution of habitat along C

e will be a significant effect on any stygofauna as there
at Nammuldi. 

potentially lead to changes in use by troglofauna of ret
gical responses identified by Hadley et al. (1981) and H
ic fauna are sensitive to the drying of strata and reduct
vels.  

ilbara drive the recharge of aquifers through infiltration 
bterranean environment is governed by these large rain
e, rather than the distance to the watertable.  Therefore
sion Proposal is not expected to alter the relative humid
quently is not likely to affect troglofauna in the remainin
the subterranean habitat.   

water contamination 

groundwater and soil has potential to result in degrada
tamination can result from hydrocarbon or waste water
or through the transportation of sediment. 

rgrass Expansion Project 

idence of short-

the region; 
rmations (Biota 
y to be restricted in 
undary as the 

g.  This species is 
not expected to be 

ed beyond the 
otprint.  The 
tly reduce the status 

alter the humidity of 
The proposed 

ately 15 km along 

emblage at 
xtending at least 
ass will extend 

reach the 
e stygofauna habitat 
aves Creek.   

e was no significant 

tained habitat (Biota 
Humphreys (1991) 
tions in 

and humidity levels 
nfall events and 

e, groundwater 
dity in the soil matrix 
ng habitat by 

ation of the 
r spills, exposure of 
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Hydrocarbon storage and handlin
Section 12 for further details of m
AMD. 

Management measures proposed
material will ensure that the pote
Silvergrass is negligible.  Hydroc
fauna values. 

11.4.4 Clearing of vegetatio

The clearing of vegetation can po
foundation trophic levels.  This m

Clearing of vegetation will be ma
mine boundaries will not significa
the subterranean fauna are not e
clearing of vegetation outside min
fauna.  The management of vege

11.5 Management mea

Potential impacts on subterranea
through management measures 
Subterranean Fauna Manageme
and Vegetation and Flora Manag
measures relevant to subterranea

• restricting mine pit distu
including Schedule 1 of 

• monitoring the extent of 

• containing and bunding 
hydrocarbon usage in co
requirements 

• identifying opportunities 
vegetation within approv
Plan in the EMP. 

11.6 Predicted environ

policies, guideline

After application of mitigation me
result in no significant impact to a

• no presence of a stygofa

• broad distribution of styg

• broad distribution of trog
Silvergrass 

• a number of the inverteb
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ng will be undertaken in accordance with the EMP (App
mineral waste issues and their management, including m

d for prevention and control of hydrocarbons spills and
ntial impact of contamination on the subterranean faun
arbon and AMD contamination is not expected to affec

on 

otentially lead to a reduction in the availability of organi
may result in a reduction in the suitability of subterranea

naged according to the EMP (Appendix 3), and the cle
antly reduce the extent of vegetation in the Proposal Bo
expected to be restricted to the Proposal Boundary.  Th
ne pit is not expected to have a significant effect on the
etation clearing is discussed further in Section 9.4.1. 

asures and performance standards 

an fauna within, and adjacent to the Proposal Boundary
implemented under various management plans, includ
nt Plan, Hydrocarbon Management Plan, Groundwater

gement Plan as part of the EMP (Appendix 3).  The key
an fauna are: 

rbance to approved areas, in compliance with legislativ
any Statement issued by the Minister for the Environm

groundwater drawdown  

hydrocarbon storage facilities, re-fuelling locations and
ompliance with corporate policy, relevant standards an

to further reduce the clearing of previously undisturbe
ved boundaries as described in the Flora and Vegetatio

nmental outcomes against environmental o

es, standards and procedures 

easures described in Section 11.5, the Expansion Propo
any troglofauna or stygofauna species on the basis of: 

aunal community within the Proposal Boundary at Nam

gofauna species outside the Proposal Boundary at Silv

glofauna species outside the Proposal Boundary at Na

brates collected during sampling being non-troglobitic. 

rgrass Expansion Project 

pendix 3).  Refer to 
management of 

d PAF waste 
na at Nammuldi-
ct subterranean 

ic inputs to the 
an fauna habitat.   

earing beyond the 
oundary.  In addition 
herefore, the 
e subterranean 

y will be mitigated 
ding the 
r Management Plan 
y management 

ve requirements 
ment 

d areas of stationary 
nd legal 

d and rehabilitated 
on Management 

objectives, 

osal is expected to 

mmuldi 

vergrass 

mmuldi and 
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12. Assessment of

and fibrous m

12.1 Relevant environm

procedures 

12.1.1 EPA objective 

In most circumstances, including 
assessment of proposals that ma
surface water or groundwater sup

To maintain the quantity and qua
ecosystem maintenance, are pro

12.1.2 EPA statements and 

Water Quality Protection Guid

In 2000, the Water and Rivers Co
DMP) developed Water Quality P
drainage (WRC 2000a).  This gu
potential to generate acidic mine 

Government and industry guid

Department of Industry, Tourism 
established a working group of ex
that produced Managing acid and
2007b) as part of the Leading Pra
leading practice decision making
processing mineral waste. 

Rio Tinto Iron Ore Standards 

Rio Tinto has established policies
requirements, and to which all op
developed by Rio Tinto through t
managing for AMD across its ope

12.1.3 Regulatory framewo

There are provisions under the E
mine sites. 

The RIWI Act makes provision fo
Works approvals and licences to 
the EP Act. 
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f impact from acid and metalliferou

aterials 

mental objectives, policies, guidelines, stan

this assessment, the EPA applies the following object
ay affect surface water or groundwater, water quality an
pports: 

ality of water so that existing and potential environment
otected. 

guidelines 

delines 

ommission (now DoW) and Department of Minerals an
Protection Guidelines No. 9 for Mining and Mineral Proc
ideline applies to mining and mineral processing opera
water, or where acid mine water already exists. 

delines 

and Resources (now Department of Resources, Energ
xperts, industry, and government and non-government
d metalliferous drainage (DITR 2007a) and Tailings ma
actice Sustainable Development Program.  These hand
, assessment, mitigation and management strategies f

s and standards, some which may go beyond legislativ
perations must adhere.  These policies and standards h
he substantial experience and expertise Rio Tinto has 
eration in the Pilbara. 

ork 

EP Act and the Mining Act 1978 (WA) to control dischar

or the regulation, management, use and protection of w
permit discharges to the environment are also require

rgrass Expansion Project 

us drainage 

dards and 

ive in its 
nd the ecology that 

tal values, including 

d Energy (now 
cessing – Acid mine 
ations that have the 

gy and Tourism) 
t representatives 
anagement (DITR 
dbooks provide 
for AMD and 

ve and statutory 
have been 
in successfully 

rge of AMD from 

water resources.  
d under Part V of 
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12.2 Description of fac

Acidic drainage is associated wit
within waste material in the pit zo
exposure to oxygen caused by th
Acid generation is accentuated b
ensuing from this process can re
manganese, zinc and/or copper) 
substances can be transported in
systems; potentially creating a co

Other sulfur-containing minerals,
However in comparison with pyrit
limiting chemical processes (i.e. 

Under certain conditions pyrite ox
caused by the presence of neutra
react with the acid component to 
acid neutralisation, some metals 
aforementioned processes and re
2011).  These metals are then ab

Other types of neutral or alkaline
concentrations of metal and meta
which form oxyanion complexes 
alkaline mine drainage issues as
experience.  The mobility and tox
geochemical and biological facto
groundwater systems (Plant et al
environments such as the Pilbara
important constraint for arsenic a

In addition to the environmental r
also considers the risks from fibro
asbestiform material to contamin

12.2.1 Potential for AMD 

Hamersley lithologies are genera
oxidation on exposure is intrinsic

The potential for waste rock or or
environmental impact assessmen
deposit for the Expansion Propos
lithologies containing lignite and s
encountered in the pit alignment 
Nammuldi has not exposed any P

To quantify the potential for the g
potential production of acidic dra
based on the presence of PAF m
samples and using this data to un
then supplemented with kinetic te
and subsequent neutralisation of

The potential for other forms of m
enrichments of metals and metal
supplemented with kinetic test wo
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ctor 

h sulfide containing minerals, in particular pyrite (FeS2)
ones.  Pyrite is generally associated with below waterta
he mining process, pyrite can oxidise causing the relea
by further reactions between pyrite and the ferric ion.  L
sult in the mineral dissolution of a variety of metals (su
from exposed rocks.  Combined with the action of wat

n surface run-off, or percolate into underlying substrate
ontamination issue. 

 such as alunite and jarosite, also have the potential to
te these minerals generally pose a lower geochemical 
low solubility and reaction kinetics). 

xidation can lead to neutral (i.e. non-acidic) metallifero
alising materials (such as calcite, dolomite, ankerite an
restore near-neutral pH conditions.  Following pyrite o
(e.g. zinc, arsenic, nickel, and cadmium) can be releas
emain in solution at near-neutral pH (DITR 2007a; Gre
ble to be transported in water. 

 metalliferous drainage can occur from rock types with
alloid species, under particular reaction conditions.  Th
such as arsenic, selenium and molybdenum.  Significa
sociated with arsenic and selenium in particular are kn

xicity of these elements is affected by a complex array 
rs; however, in many instances they are rapidly immob
l. 2003; Kuisi & Abdel Fattah 2010; Williams 2001).  In 
a, the high sorption capacity iron oxy hydroxides is like
and selenium mobility. 

risks and management requirements associated with A
ous (or asbestiform) material (Section 12.2.3).  The po
ate waste fines is also addressed (Section 12.2.4). 

ally highly weathered (oxidised) in situ and as such the 
ally low overall. 

re to produce AMD was considered negligible in the pre
nt for the Nammuldi-Silvergrass Iron Ore Project.  Grea
sal has determined the presence of PAF material, spec
siderite.  The testing has identified that PAF material w
of the Original Proposal.  The AWT mining undertaken
PAF material. 

generation of AMD this section has been structured to f
inage.  The likelihood of the production of acidic draina

material, which is determined by analysing sulfur distribu
ndertake static acid base accounting (ABA) test work.  
estwork.  Note that metalliferous drainage associated w
 acidic water is implicitly addressed in the consideratio

metalliferous (i.e. non-acidic) drainage is assessed base
loids in ore and waste materials and liquid extract tests
ork.  

rgrass Expansion Project 

), which can occur 
able lithologies.  On 
ase of sulphuric acid.  
Low pH conditions 
uch as aluminium, 
er, these 

es and groundwater 

o generate acid.  
risk due to self-

us drainage.  This is 
nd magnesite) which 
oxidation, but prior to 
sed by the 

een and Borden 

 elevated 
is includes species 

ant neutral and 
nown from global 
of site-specific 

bolised in 
iron-rich 

ely to be an 

AMD, this section 
tential for AMD and 

potential for further 

evious 
ater testing of the 
cifically within 
would be 
n to date at 

first consider the 
age is assessed 
ution in drillhole 
The test work is 

with the generation 
on of PAF materials. 

ed on elemental 
s. This work is then 
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Acid base accounting  

Geochemical static tests using A
processes (oxidation of sulfide m
identify the distribution and va
composition, and the acid-gene
central Pilbara region, Rio Tinto
types in the Hamersley Group t
results of the extensive ABA test 

• >0.1% total sulfur for bla

• >0.3% total sulfur is suit

The distribution of samples excee
PAF material as it relates to the q
(Table 53).  In addition to posing 
can also pose a self-heating risk 
occur within lignite material from 

For management purposes all lig
as Category SR) and therefore re
at Nammuldi are expected to pos
and all other identified PAF waste
(classified as Category S materia

As described in Table 53, PAF m
samples tested (less than 0.5% o
Nammuldi and Silvergrass is unli
generate acid.   

Table 53 Summary of total sulfu

Proposed 
mining 
area 

Within pit shell 

Number of 
samples 
assayed 

Numbe
sample
S>0.3%

Nammuldi 
Pits A and 
B 

4003 6 

Nammuldi 
Pits C and 
D 

36 891 501 
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ABA are commonly used to evaluate the balance betw
minerals) and acid neutralising processes.  The purpo
ariability of sulfur content, acid neutralising capac

erating and element leaching characteristics (DITR 2
o has undertaken extensive ABA test work on a numb
to identify the potential for different rock types to ge
identified the following cut off total sulfur values for PA

ack pyritic shales 

table for non-shale lithologies (lignite and siderite).  

eding these cut off values have been used to identify th
quantities of PAF waste materials and incidence of pit s
an AMD risk, an elevated sulfide content combined wi
potentially resulting in spontaneous combustion.  This 
the BWT portion of Nammuldi Pit C.   

gnite is considered to possess a spontaneous combust
equires selective management.  No other types of PAF
se a spontaneous combustion risk or react to ANFO, th
e material is not considered to possess a spontaneous
al). 

material has only a limited occurrence with only 677 of n
of samples) containing sulfur above the 0.3% cutoff.  T
kely to encounter significant volumes of material that h

ur analysis 

Waste Pit shell er of 
es with 
% 

The six samples that exceeded the %S 
cut off were recorded from above the 
water table (at a depth of 8 m below 
the surface) and are likely to represent 
sulfate and not pyritic S. 
Based on block modelling, up to 
approximately 25 kt of PAF waste 
material will be mined. 

Sulfidic 
not expe

The majority of samples that exceeded 
the %S cut off were recorded in lignite 
and siderite lithologies. 
Based on block modelling, up to 4.4 Mt 
of lignite and 1.8 Mt of siderite may be 
mined (worst case scenario), which 
constitute up to approximately 3% of 
mine wastes from Pit C. 
In addition approximately up to 
approximately 15 kt of PAF material 
from other lithologies (MacLeod 
Member and Wittenoom dolomite) will 
be mined. 

In total e
material 
contribu
of the to

rgrass Expansion Project 

ween acid generation 
se of test work is to 
city, and elemental 
2007a).  Across the 
ber of different rock 
nerate acidity.  The 

AF material:  

he distribution of 
shell exposures 
th organic carbon 
is most likely to 

ion risk (classified 
F material identified 
herefore all siderite 
s combustion risk 

nearly 160 000 
herefore mining at 

has the potential to 

exposures 

lignite and siderite are 
ected to be exposed 

exposures of PAF 
are expected to 

te approximately 1% 
otal pit shell.   
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Proposed 
mining 
area 

Within pit shell 

Number of 
samples 
assayed 

Numbe
sample
S>0.3%

Nammuldi 
Pit EF 

45 720 52 

Bedded 
Brockman 
material 

38 000 78 

Silvergrass 
all pits 

34 980 40 

Kinetic column leach test work

Kinetic tests measure sulfide rea
scheduled for all rock types in 20
representation of field leachate w
work is generally used to confirm
considered to supplement the pre

Results from the kinetic testwork 
knowledge base that Rio Tinto ha
anticipated that any managemen

Presence of potentially neutra

Risks associated with metallifero
neutralised are related to the abu

Based on block modelling, the dis
restricted to Pit C at Nammuldi.  
65 Mt of calcrete (CAL) and 13 M
material is not expected to come 
dumps that contain PAF material
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Waste Pit shell er of 
es with 
% 

The majority (51) of the samples that 
exceeded the %S cut off were from 
AWT detritals and Mount Newman 
(ore) lithologies, and are likely to 
represent sulfate and not pyritic S. 
Based on block modelling, up to 
approximately 110 kt of PAF waste 
material will be mined. 

Siderite 
propose
be expo

The majority (57) of the samples that 
exceeded the %S cut off were from 
black Mount McRae Shale lithologies, 
which were located in the footwall 
below Pit 8.  
As a result, less than 10 kt of PAF 
waste will be mined. 

Significa
of PAF m
expected
the sam
containe
majority 
the wate
likely to 
minerals
gypsum)

The majority of samples that exceeded 
the %S cut off were recorded from 
above the water table (at a depth of 
4 m from the surface).  Mineralogical 
(XRF) analysis on 15 samples 
confirmed that sulfate S is the 
dominant form of sulfur in this material. 
Some samples from the hydrated West 
Angela Member exceeded the %S cut 
off.  However, these comprised only 
about 0.4% of samples from this 
lithologies.  
An estimated 400 kt of PAF material is 
expected to be mined from the 
Silvergrass area.  This constitutes 
approximately 0.15% of the total waste 
expected to be mined. 

Sulfidic 
not expe

k 

ctivity, oxidation kinetics and metal solubility over time
012-13 that are expected to be produced.  This test wor
water quality that static testwork but can require months
m the results of the inherently conservative static test wo

evious work. 

will be applied, on an ongoing basis, to contribute to th
as developed in the prediction and management of AM
t practices will need to be changed from the outcomes

alising minerals 

us drainage derived from acidic metalliferous drainage
undances of PAF and neutralising materials respective

stribution of both PAF material and neutralising materia
In total, the volume of neutralising material will be limite

Mt of Wittenoom Formation dolomite (DOM) from Pit C. 
in contact with acidic material.  Where this material is 
, the PAF material will be completely encapsulated to m

rgrass Expansion Project 

exposures 

occur adjacent to the 
ed pit shell which could 
sed during mining 

ant pit shell exposures 
material are not 
d as less than 1% of 
ples from the pit wall 

ed s>0.1% and the 
of these were above 

ertable and considered 
be from sulfate 

s (such as alunite or 
). 

lignite and siderite are 
ected to be exposed 

.  Kinetic testwork is 
rk provides a closer 
s to complete.  This 
ork and is 

he extensive 
MD.  It is not 
s of this test work.   

e that has been 
ly.   

al is generally 
ed to approximately 
 The mining of this 
used in waste 
mitigate the AMD 
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risk in accordance with Rio Tinto 
to produce metalliferous drainage

Both CAL and DOM are expected
come in contact with any acidic m

Elemental enrichments and liq

The geochemistry of waste mate
suite of Al, Ca, Fe, Mg, Mn, P, S,
then conducted for the following a
and Zr.  In addition elemental abu
Se, Th, and U by either inductive
(ICP-MS/ICP-AES), trace XRF, o

Liquid extract testing was perform
respectively) were thoroughly mix
multi element analysis.  Analysis
Fe, Mn, Cu, Zn, Ca, K, Mg, Cl, N

The results of the geochemical te
54.  Whilst enrichments were det
extract tests suggested their solu

Table 54 Element enrichment 

Elements Comm

Fe, As and Sn Gene
Namm

Cr, Co, Cu, Pb and Zn Can b

Se and Sb Can b
liquid

S and Mn Eleva

As, Cd, Mg, S, Sb and Se Can b
extrac

Mn Enric
ore, M

B Enric
tests.

12.2.2 Ecological risk assess

To support the assessment of AM
Environmental (2012).  The ERA 
potential contaminant sources, tr
of the potential impacts in Sectio

12.2.3 Presence of fibrous m

Fibrous minerals have been inter
mine layout areas at Nammuldi/S
operations.  Rio Tinto has extens
in the Pilbara of fibrous minerals 
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standards.  Use of neutralising material in waste dump
e. 

d to be exposed on the final Lens C pit shell.  This is no
material.   

quid extract tests 

rials has been analysed from drill-hole samples from th
, Si, and Ti.  Further detailed testing using XRF (X-ray 
additional analytes: As, Ba, Cl, Co, Cr, Cu, Pb, Ni, K, N
undances in solids were determined for Ag, B, Be, Cd, 

ely coupled plasma mass spectrometry/atomic emission
or by specific ion electrode methods.   

med on a subset of samples.  Solid and liquid water ext
xed and left overnight before the liquor was siphoned o
 was conducted for the following additional analytes: p
a, HCO3-, Co, Cr, Pb, Ni , F, Hg, Ba, B, Sb, Se, U, Mo

estwork are generally typical of iron ore deposits and a
tected for some elements of interest (such as arsenic a
ubility was low. 

ments 

erally enriched in the majority of Pilbara lithologies.  Elevated o
muldi and Silvergrass lithologies. 

be elevated in dolomite lithologies. 

be elevated in some non-sulfidic rock types, however, solubili
 extract tests. 

ated in some ore and waste rock types in Nammuldi pits D and

be enriched in lignite and siderite, however, solubility is low ba
ct tests. 

hed in the West Angela Member waste; and elevated in the W
Mount Newman Member ore and some detritals.  

hed in alluvial lithologies, however its solubility is low based o
. 

sment 

MD an Ecological Risk Assessment (ERA) was prepare
assesses the ecological risk of the Expansion Project 

ansport pathways and environmental receptors.  The a
n 12.4 includes a summarised ecological risk assessm

minerals 

rsected during exploration and resource drilling through
Silvergrass.  Fibrous minerals are likely to be exposed d
sive experience in managing fibrous minerals in the Pilb
are generally restricted to limited fibrous mineral inters

rgrass Expansion Project 

ps is not expected 

ot expected to 

he initial element 
Fluorescence) was 

Na, Sr, Sn, V, Zn 
F, Hg, Mo, N, Sb, 

n spectroscopy 

tracts (1:2 ratio 
off and used in a 
H, EC, SO4, Al, As, 

o, Cd, Ag.   

re shown in Table 
and selenium), liquid 

or enriched in 

ty is low based on 

d EF. 

ased on liquid 

West Angela Member 

on liquid extract 

ed by Equinox 
by identifying 

assessment of each 
ment. 

hout the proposed 
during the mining 
bara.  Occurrences 
sections.   
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12.2.4 Waste Fines Storage

Wet processing of ore will produc
waste fines storage facility (WFS
the potential to leach from tailings
2010a).  The pH of the leachate i
landforms after closure is conside

Liquid extract testing of the waste
testing included for EC, pH, SO4,
Ba, B, Sb, Se, U, Mo, Cd and Ag

The WFSF will be designed in ac
100 year ARI rainfall event capac
require approval from the DMP.  
design of the WFSF.   

The banks of the WFSF will cons

12.3 Potential sources 

Potential impacts associated with

• exposure of PAF mate
mobilised and release m
rainwater/runoff), which 

• storage of PAF minera
generate acidic water an
rainwater/runoff, which m

• disturbance of enriche
drainage, which may res

• extracting and exposin
present a health risk to m

• dewatering may expose
drawdown, which has th

The production of AMD can also 

12.4 Assessment of lik

The environmental aspects listed
of these sections is an ecologica
to be exposed to contaminants a
risk assessment is based on the 
Environmental 2012, contained in

The structure of the impact asses
management measures approac
AMD.  The approach is based on

1. Minimising contaminant sou

2. Obstructing physical, chemi
environmental receptors. 

3. Avoiding or otherwise minim

Nammuldi-Silve
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e Facility 

ce a benign residue that will be stored safely at the site
SF).  Investigations at Nammuldi have revealed that Fe,

s under acidic leaching conditions and migrate to grou
in the fines, however, is slightly alkaline so leaching of 
ered unlikely. 

e fines material has been analysed using multi-elemen
, Al, As, Fe, Mn, Cu, Zn, Ca, K, Mg, Cl, Na, HCO3, Co, 
.  Kinetic testwork scheduled for 2012-13 will include w

ccordance with the ‘Tailings management’ guidelines (D
city with the aim to minimise seepage into groundwater
A Mining Proposal will be prepared that includes furthe

structed from asbestiform free waste material. 

 of impact 

h exposure, storage and handling of mineral waste mat

erial to oxygen has the potential to generate acid that c
metals through mineral dissolution (if it comes in contac

in turn may result in groundwater or surface water con

al waste has the potential to cause spontaneous comb
nd/or metalliferous drainage if it comes in contact with 
may result in groundwater or surface water contaminat

ed in situ elements has the potential to produce neutra
sult in groundwater or surface water contamination 

ng fibrous minerals during mining operations has th
mine workers and post-mining land users  

e PAF material to oxidising conditions as a result of the
he potential to contaminate groundwater. 

adversely affect revegetation programs, as described 

kely direct and indirect impacts 

d in Section 12.3 are addressed in sections 12.4.1 to12
l risk assessment that assesses the potential for enviro
nd the potential ecological effects of these contaminan
Nammuldi-Silvergrass Ecological Risk Assessment (E
n Appendix 2).   

ssment within sections 12.4.1 to 12.4.6 is primarily bas
h identified in Equinox Environmental (2012) for mitiga

n the following: 

urces (pollutant volumes and concentrations). 

ical and biological pathways connecting contaminant s

mising the exposure of sensitive environmental recepto

rgrass Expansion Project 

e in the proposed 
, Cu and Zn have 
ndwater (Green 
chemicals from 

t analysis.  The 
Cr, Pb, Ni, F, Hg, 

waste fines. 

DITR 2007b) with a 
r.  The WFSF will 
er details on the 

terial include: 

could then be 
ct with 
ntamination 

ustion and could 
infiltration or 
tion 

al metalliferous 

he potential to 

e groundwater 

in Section 13. 

2.4.6.  Within each 
onmental receptors 
nts. The ecological 
quinox 

sed on the 
ating the risks of 

ources with 

ors to pollutants. 
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12.4.1 Management of exp

Exposure of PAF material on the
incident rainfall either on the surf
from water that contacts exposed
the orebody aquifer.  This acidic 
metals (such as aluminium, mang

The prevention of AMD during an
pit wall exposures to minimise so
are expected to be exposed on th
No PAF material is expected to b
bedded pits or at any of the Silve

The primary management measu
away from the pit exposures (as 
exposed surface the potential so
falls on the exposed surface.   

The other significant managemen
formation of talus (rock debris tha
talus from the pit exposures has 
consideration for preventing the b
low erodibilty materials such as p
require that cover material be re-
the year.  Another option under in
enough to allow appropriate acce
to allow access to cover exposed

The next stage of the approach fo
contaminant from reaching sensi
incident rainfall it will be containe
water generated it will be treated
levels established under ANZECC
2000b) for water quality, conside
not be in contact with any ecolog

Exposure of PAF material is not e
shell as the only water that will co
rainfall, which will be treated as r
minimise significant environment
ecosystems inside or in the vicini
acid water seepage (if this was to

Given that the PAF material is un
considered unlikely that the acidi
drainage. 

Summarised ecological risk ass

Generation of acidic water from i
to produce significant volume of A
where it will be treated.  The disc
appropriate water quality standar
be readily manageable and to no
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osed PAF material in the pit wall 

 pit wall has the potential to generate acid when it com
ace or from runoff channelled onto the surface.  Acid th

d PAF material may potentially collect in the base of the
water has the potential to induce weathering of minera
ganese, zinc and/or copper).   

nd after the completion of mining is reliant on appropria
ource of contaminants.  Sulfidic rock types, including lig
he surface of the pit shell during the mining of the Nam
be exposed on the pit shell surface for Nammuldi Lens 
ergrass pits. 

ure to reduce the generation of acid is to provide bundi
shown on Figure 62).  By limiting the volume of water f
urce of contamination will be limited to the volume of ra

nt measure to minimise the production of AMD is to mi
at forms at the base of a slope) from the pit exposures.
the potential to generate acid from incident rainfall.  Th
build up of talus include encapsulating PAF material wa
polymers, shotcrete or mined DOM.  This strategy wou
-applied annually to account for sulfidic talus build up o
nvestigation is to design pit berms below the PAF expo
ess to remove sulfidic talus for storage in the appropria
d PAF material pit walls.   

or minimising the risk from AMD is obstructing the path
tive environmental receptors.  Where acidic water is ge

ed entirely within the pit.  After period of heavy rainfall if
.  The water will be monitored in accordance with appr
C & ARMCANZ (2000) guidelines or WA Interagency G
ring baseline water quality.  Therefore acidic or metalli
ical receptor. 

expected to cause a detrimental effect on surface wate
ontact the exposed PAF material on the pit walls will be
required prior to discharge.  Strategies to manage PAF
al impacts.  In addition, there are no vulnerable ground
ity of the Proposal Boundary that have the potential to 
o occur) into the orebody aquifer. 

nlikely to produce significant volumes of acidic water, it
c water will produce significant volumes of neutralised 

ssessment 

ncident rainfall on pit exposures of PAF material within
AMD.  Any AMD that is generated will be entirely conta

charge of water from the pit will only be undertaken if w
rds.  Therefore, the generation of AMD from pit exposu
ot pose a significant ecological risk. 

 

rgrass Expansion Project 

mes in contact with 
hat is produced 
e pit or infiltrate to 

als and mobilise 

ate management of 
gnite and siderite, 

mmuldi BWT Pit C.  
A/B, D, E/F or 

ng to divert runoff 
flowing onto the 
ain water that direct 

nimise the 
.  The formation of 
he strategies under 
all exposures using 
ld most likely 

on the berms over 
osures that are wide 
ate waste dump, and 

hway of the 
enerated from 
f there is acidic 
ropriate trigger 
Guidelines (WRC 
ferous drainage will 

er outside of the pit 
e from incident 
 material will 

dwater-dependent 
be affected by any 

 is therefore 
acidic metalliferous 

n pit voids is unlikely 
ained within the pit, 

water meets 
ures is considered to 
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12.4.2 PAF mineral waste st

The design and construction of m
footprint and the location of each
constructed in such a way that ra
rehabilitation works during closur
erodibility of material and the des

The SCARD Management Plan w
selective dumping and encapsula
groundwater monitoring up-gradi
undertaken in accordance with th
at Nammuldi/Silvergrass, refer to

All Rio Tinto operations manage 

1. The Rio Tinto (WA) Operati
geochemical risks.  

2. The Rio Tinto (WA) Operati
Management Plan for Oper

Both management plans outline t
risks and assign these actions to 
every Rio Tinto operation in the P
that needs to manage material w

These management plans are de
are made based on discussions w
auditing of the plans (every 2 yea

The SCARD Management Plan h
Tinto in the Pilbara and has prove
and 2010b).  Rio Tinto’s storage 
following principles:  

• identification of PAF ma

• minimising the exposure

• identification and specia

• encapsulation of PAF m
dumps to be revegetate

During operations, PAF material 
outside the pit above ground.  W
(i.e. lignite) will be placed in a spe

The PAF material waste dumps w
SCARD Management Plan.  Cate
features: 

• the base of the dump wi
surface water through flo

• enough inert waste rock
within 5 m of the hillside

• the thickness of each lift

• enough inert or net neut
waste rock dump so tha
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torage and management 

mineral waste dumps will be optimised so as to minimis
 proposed waste dump is shown in Figure 18.  Stable w

ainfall events cause minimal erosion and disruption to p
re.  The designed height of each waste dump is depend
sign will keep within the landform character of the area

will be implemented to manage all waste that poses an
ation of moderate and high risk material in the base of 
ent and down-gradient of the PAF material disposal ar

he SCARD Management Plan.  For further detail about 
o Section 14. 

PAF waste in accordance with two management plans

ons Mineral Waste Management Plan (MWMP), which

ons Spontaneous Combustion and Acid Rock Drainag
ations, which is used to manage the AMD risks identifi

the actions that need to be completed to manage or ide
the appropriate superintendant or manager.  The MW

Pilbara and the SCARD Management Plan is relevant f
with an AMD or spontaneous combustion risk.  

etailed documents that are regularly updated and impro
with relevant groups at the sites, current best managem
ars) or any new material characterisation information.   

has been implemented at other iron ore mine sites und
en to be effective in controlling and mitigating potential
and handling management of PAF material is broadly 

aterial distribution and character 

e and mining of PAF material to the extent possible 

al handling of PAF material that must be mined 

material inside inert waste rock dumps to limit water con
d. 

waste will be placed in designated PAF material waste
here necessary, PAF material that also has spontaneo
ecifically designated Category SR waste dump. 

will be designed and constructed as in accordance with
egory S waste dumps (Figure 63) will generally have th

ill have at least 5 m of inert or net-neutralising waste ro
ow risks 

k will be placed against hillsides so that Category S ma
e as measured both vertically or horizontally 

t of Category S PAF material will not exceed 10 m 

tralising waste rock will be placed on the outer skin of t
at no sulfidic material is located within 5 m of the dump 

rgrass Expansion Project 

se the project 
waste dumps will be 
progressive and 
dent on the 
. 

 AMD risk including 
Pit D.  Regular 

rea will be 
the final landforms 

s: 

h is used to identify 

e (SCARD) 
ed in the MWMP.  

entify geochemical 
MP is relevant to 
for every operation 

oved. Improvements 
ment practices, 

er the control of Rio 
l AMD (Green 2009 
based upon the 

ntact and allow the 

e dumps located 
ous combustion risk 

h the Rio Tinto 
he following 

ock to minimise 

aterial is not located 

the Category S 
surface 
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• the uppermost lift will be
to prevent runoff water f
temporary store and rele

• during construction, the 
incident rainfall with no r

Figure 63 Example of the minimu

Category SR temporary waste du
dumps with a few significant chan

• each sulfide material lift 
neutralising material (e.g

• Category SR sulfide ma

Rio Tinto has conducted substan
temperature measurements) to v

Figure 64 Example of optimum d

<

Inert waste

Store and Relea

>4m

<

>2m

<

>

Hillside

Category S wast

>5m
>5m

Inert waste

Category SR waste

Store and Release c

>4m

>2m
<2.5m

>2m

>2m
<2.5m

<2.5m

>5m
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e covered with a minimum 2 m layer of inert or net-neut
from contacting the underlying material until the minimu
ease cover can be constructed (Figure 65) 

Category S upper dump surface will be designed so th
run-on from adjacent areas. 

um design criteria for Category S dumps 

umps (Figure 64) will generally have the same features
nges to reduce the risk of spontaneous combustion: 

will not exceed 2.5 m and followed by a minimum 2 m 
g. calcrete) surrounded by at least 5 m of inert and or n

aterial should be excluded from beneath waste rock dum

ntial test work at the Tom Price mine site (on two dump
validate this design. 

design for Category SR dumps 

<10m

se cover

<10m

<10m

>5m

20 

>5
m

>5m

te

cover

20 d

rgrass Expansion Project 

tralising waste rock 
um 4 m thick 

hat it only receives 

 

s as Category S 

lifts of preferably 
neutralising material 

mp slopes. 

s using oxygen and 

 

degrees

degrees
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A store and release cover will be
landform is produced and reduce
long-term.  The store and release
maximising water storage near th
removed from the cover material 
The final landform (Figure 65) wi

• a heavy vehicle compac
will be established on to
dump 

• a second heavy vehicle 
average depth of at leas

• topsoil spread on top of 
enough (> 0.3 m) to mix
could inhibit plant growt

Figure 65 Final landform design 

Investigations are underway to de
and DOM) during the constructio

Investigations will be undertaken
placed in waste dumps within the
the modelled mean post-mining w
disposal of PAF material is gener
therefore, where practicable, in-p

• reduces the long-term ri

• inhibits convective oxyg
rock walls 

• reduces the footprint of 

This will ensure that the seasona
conditions reducing the risk of AM
mining will allow a portion of the 
alternative management strategy
possible it would reduce the need
types reducing the risk of AMD. 

Paddock dumped and 
dozer bladed surface

Paddock dumped and 
vehicle compacted 
surface

Vehicle compacted surface

Vehicle compacted surface

Nammuldi-Silve

219 

 constructed over the PAF material waste dump(s) to e
es the possibility for contamination to surface water or g
e cover is designed to limit infiltration into the underlyin
he surface during the wet season so that during the dry
and returned to the atmosphere via evaporation and p

ll include: 

cted store and release cover layer with an average dep
op of the 2 m layer of inert material specified for the cov

compacted store and release cover on top of the first l
st 2 m will then be established 

the second store and release cover layer ripped and s
x in the topsoil and to ensure that there are not compac
h and rooting on top of the upper layer. 

for PAF material waste dump showing the store and re

evelop strategies for the effective use of neutralising w
n of PAF material waste dumps to mitigate potential AM

 to determine if PAF material, primarily Category SR m
e pit voids.  PAF material will not be placed directly with
watertable level in the pit voids following the cessation 
rally more secure than disposal in above ground waste

pit disposal will be considered the preferred disposal alt

sk of erosion exposing sulfides 

en transport because the waste is surrounded by relati

the waste disposal facilities. 

al watertable fluctuate does not expose the PAF materia
MD.  Investigations are also underway to determine wh
B2 pit voids to be used to backfill PAF material during 

y.  If dumping PAF material directly into one of the pit vo
d to move the material twice reducing the degree of ox

I

Topsoil thickness based on availab
to surfaces underlain by sulfidic ma
into store and release cover materia

>2m

>2m

>2m

rgrass Expansion Project 

ensure that a stable 
groundwater in the 
ng waste rock by 
y season, it can be 
plant transpiration.  

pth of at least 2 m 
ver of the waste 

layer with an 

seeded deep 
cted zones that 

 

elease cover 

waste material (CAL 
MD.   

material, can be 
hin at least 5 m of 
of mining.  In-pit 

e rock dumps and 
ternative because it: 

ively impermeable 

al to oxidising 
hether timing of 
operations as an 
oids at B2 is 
idation in these rock 

nert waste rock

Sulfidic material

Store and 
Release 
cover 
material

Topsoil

ility but priority given 
aterial. Topsoil ripped 
al.
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Current mine planning estimates 
6.2 Mt) mined at Nammuldi pits w
4.4 Mt (0.46%) of the total waste 
and will be stored in a Category S
ensure lignite is transported to th
the summer months to limit the a

The application of these manage
dumps and control any acid that 
accordance with the Rio Tinto sta

• regular groundwater mo
material waste dump(s) 

• monitoring of runoff from
following rainfall events.

Summarised ecological risk ass

Generation of acidic water from P
AMD that is generated will be ent
from PAF waste dumps is consid
risk. 

12.4.3 Disturbance of enric

Disturbance of material with enric
potential to generate non-acidic m
water with the disturbed material 
aquifer.   

The principal elements with the p
arsenic.  These two elements can
3 states) which affects their solu

The potential mobility of selenium
solubilities and high sorptive affin
Environmental 2012).  Furthermo
(i.e. lignite and siderite) will be ha
mobilising are considered to be lo

To further minimise metalliferous
pathways by which potential cont
metalliferous drainage is generat
water will be monitored and only 
or WA Interagency Guidelines (W
Therefore metalliferous drainage

Exposure of material with enriche
surface water outside the pit she
will be from incident rainfall, whic

 prior to discharge.  Strategies to 
environmental impacts.  In additio
in the vicinity of the Proposal Bou
(if this was to occur) into the oreb
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indicate that approximately 0.65% of the waste materi
will need to be stored in a PAF material waste dump.  A

is predicted to be lignite, which presents a spontaneou
SR waste dump.  During mining, field inspections will b
e correct dump.  The time between blasting and haulin

amount of time that the material will be exposed to incid

ement practices will minimise the acidity generated from
may be generated.  Runoff from the waste dump will b
andards, which include: 

onitoring up-gradient and down-gradient of the areas pr

m the waste dumps and pit surface exposures containin
.  

ssessment 

PAF waste dumps is unlikely to produce significant volu
tirely contained within the waste dump.  Therefore, the

dered to be readily manageable and to not pose a signi

hed elements  

ched elements that are soluble at neutral or alkaline co
metalliferous drainage.  Metalliferous drainage produce
may potentially collect in the base of the pit or infiltrate

potential to be soluble under non-acidic conditions are s
n exist in a range of oxidation states (i.e. arsenic can e

ubility, as mediated by environmental conditions.   

m and arsenic in disturbed lithologies is expected to be 
nity for iron oxy hydroxides , clays, and organic materia
ore, some of the key materials containing enrichments 
andled as PAF.  Therefore risks associated with arseni
ow.  

s drainage risks the management approach will focus o
taminants could reach sensitive environmental recepto
ted from incident rainfall it will be contained entirely wit
discharged if it meets relevant ANZECC & ARMCANZ

WRC 2000b) for water quality, considering baseline wat
 will be isolated from any ecological receptor. 

ed arsenic and selenium is not expected to cause a de
ll as the only water that will contact the exposed mater

ch will be treated, as required, 

manage material with enriched elements will minimise
on, there are no vulnerable groundwater-dependent ec
undary that have the potential to be affected by any me
body aquifer. 

rgrass Expansion Project 

al (approximately 
Approximately 
us combustion risk 
be conducted to 
ng is reduced during 
dent rainfall 

m the PAF waste 
be monitored in 

roposed for PAF 

ng PAF material 

ume of AMD.  Any 
e generation of AMD 

ficant ecological 

ondition has the 
ed by the contact of 
e to the orebody 

selenium and 
exist in +5, +3, 0 and 

limited by their low 
als (Equinox 
of these elements 
c and selenium 

on obstructing 
ors.  If any 
hin the pit.  The 

Z (2000) guidelines 
ter quality.  

trimental effect on 
ial on the pit walls 

e significant 
cosystems inside or 
etalliferous drainage 
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Summarised ecological risk ass

Generation of metalliferous drain
volume of AMD.  Any AMD that is
the generation of AMD from the p
pose a significant ecological risk.

12.4.4 Management of fibro

Rio Tinto has existing manageme
minerals.  Fibrous minerals will b
Management Plan and a deconta
there is a high awareness of and
safety of staff, all contaminated a
future unsuspected exposure to t

The Fibrous Mineral Managemen
of fibrous material.  The post clos

Summarised ecological risk ass

The management measures that 
fibrous material will ensure that th
environmental receptors.  Theref
pose a significant ecological risk.

12.4.5 Dewatering 

Dewatering will lower the waterta
sulfidic material previously within
dewatered zone containing sulfid
following infiltration from recharge
following the dewatering process

Acid generation under saturated 
groundwater and PAF material in
at depth is very low. 

Unsaturated PAF material (due to
ensure the dewatering is monitor
guidelines or WA Interagency Gu
quality.  If groundwater becomes
water will be discharged to a tem
event based surface water acidity

Summarised ecological risk ass

Dewatering is unlikely to produce
the pit.  Therefore, the generation
significant ecological risk. 

12.4.6 Waste fines 

Based on experience at other Rio
is expected that there will be limit
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ssessment 

age from material with enriched elements is unlikely to
s generated will be entirely contained within the pit or w
pits or waste dumps is considered to be readily manag
. 

ous minerals 

ent plans and procedures in place for encountering and
be stored and managed according to the Rio Tinto Fibro
amination facility will be present on site.  In current Rio 
 extensive experience in managing this potential hazar

areas will be decontaminated and rehabilitated so there
this hazard. 

nt Plan included in Appendix 2) provides procedures fo
sure management of fibrous mineral dumps is describe

ssessment 

will be employed to protect personnel from the risks a
he fibrous material does not come in contact with any s
ore, fibrous material is considered to be readily manag
. 

able, which will potentially increase the supply of oxyge
 the saturated zone.  Depending on the rate of oxygen

dic material there is risk of oxidation and mobilisation of
e events.  This process could also potentially generate

s. 

conditions is not anticipated as the reaction between o
n the bedrock is very slow and the concentration of oxy

o dewatering) may be rewetted by infiltrated rainwater.
red and meets either the relevant ANZECC & ARMCAN
uidelines (WRC 2000b) for water quality, considering ba
 acidic then the water management plan for the site wi

mporary basin for neutralisation treatment using similar 
y. 

ssessment 

e significant volume of AMD.  Any AMD that is generate
n of AMD is considered to be readily manageable and 

o Tinto mine sites, background water chemistry and ba
ted remobilisation of metals into the underlying ground

rgrass Expansion Project 

o produce significant 
waste.  Therefore, 
eable and to not 

d managing fibrous 
ous Mineral 
Tinto operations, 

rd.  To ensure 
e is no potential for 

or the management 
ed in Section 14.3.6. 

ssociated with 
sensitive 
geable and to not 

en to potentially 
 supply to the 
f acidic water 

e acidic water 

oxygen in 
ygen in groundwater 

  Rio Tinto will 
NZ (2000) 
aseline water 
ll be updated, the 
techniques for 

ed will be drain into 
to not pose a 

asic geochemistry it 
dwater. 
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Summarised ecological risk ass

Waste fines are unlikely to come 
unlikely to not pose a significant e

12.5 Management me

Management and mitigation mea

• constructing bunding in 
runoff flowing over expo

• constructing PAF materi
in areas that are not like

• constructing fibrous mat
standards 

• using calcrete (and any 
permanent PAF materia

• conducting field inspecti
appropriate dumps 

• monitoring dewatering e
appropriate trigger value
WA Interagency Guideli
water quality 

• reducing the time betwe
time that the material ca

• mineral waste at Namm
practice.  This includes 
quality testing and exter
compliance.  Rio Tinto is
continue to invest in imp
Nammuldi/Silvergrass.  
mineral waste research 
quality, bioremediation, 
geochemical characteris

12.6 Predicted environ

policies, guideline

After mitigation measures have b
Proposal is expected to result in 

• PAF material will be sto
operation of the mine to 
AMD and to prevent disc

• fibrous material will be s
mine to prevent emissio

• any excess groundwate
specific water quality req
guidelines or WA Interag

• surface water runoff from
and prior to discharge w
requirements (based on

• options for reducing con
exposure of PAF in pit w
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ssessment 

in contact with any receiving environment and are the
ecological risk. 

asures and performance standards 

asures for AMD and fibrous materials include the follow

accordance with the surface water management desig
osed PAF material in the pit face 

ial waste dumps in accordance with Rio Tinto SCARD 
ely receive runoff from surrounding areas 

terial waste dumps in accordance with the Rio Tinto Fib

other net neutralising material) in specific waste dump
al waste dumps 

ions during mining to ensure all PAF material is transpo

effluent for quality and diverting it for treatment if it does
es for the area as defined by ANZECC & ARMCANZ (2
nes (WRC 2000b) for water quality, taking into conside

een blasting and hauling during the summer months to 
an oxidise or possibly generate AMD in case there is ra

uldi/Silvergrass will be managed using current industry
regular monitoring of performance through rock sample
rnal auditing against the Rio Tinto SCARD managemen
s committed to research and development in regard to 
proving industry best practice and ensure this is implem
During the 2009 financial year Rio Tinto invested AU$
in the Pilbara and included research into modelling of 
cover designs (i.e. store and release cover), waste dum

sation (Green 2009). 

nmental outcomes against environmental o

es, standards and procedures 

been applied, the Expansion Proposal cumulatively with
the following outcomes in relation to AMD and fibrous 

red and retained in specifically designed waste dumps 
minimise the exposure of PAF material to water and th

charge of AMD to the environment 

stored in specifically designed waste dumps during the 
ons of fibrous materials 

r discharged will not cause the receiving environment t
quirements (based on the application of ANZECC & AR
gency Guidelines (WRC 2000b) 

m exposed PAF material in the pit wall or waste dump w
will be tested and treated as required to meet site speci

 application of the ANZECC/ARMCANZ (2000) guideli

ntact with incident rainfall will be investigated to addres
walls. 

rgrass Expansion Project 

refore considered 

wing: 

gn to reduce surface 

management plan 

brous Minerals 

ps to use in 

orted to the 

s not meet 
2000) guidelines or 
eration baseline 

limit the amount of 
ainfall. 

y recognised best 
e collection, water 
nt plan for 
AMD and will 

mented at 
1.2 million into 
final pit void water 
mp designs and 

objectives, 

h the Original 
materials: 

during the 
he generation of 

operation of the 

to exceed site 
RMCANZ (2000) 

will be collected 
fic water quality 
nes)  

s AMD risks from 
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13. Assessment of

13.1 Relevant environm

procedures 

13.1.1 EPA objective 

The EPA applies the following ob
sites: 

To ensure that changes to the bio
associations and comply with rele

13.1.2 EPA statements and 

EPA Guidance Statement No. 4

EPA Guidance Statement No. 41
the process for the assessment o
proposals, the EPA will expect pr

• report on the likelihood o

• analyse if the proposed 
significance to Aborigina

Based on this information, the EP
environmental factor.  Where it is
proponent to properly consider ho
heritage values. 

This guidance statement also det
heritage, including: 

• consultation with DIA sta

• undertaking an Aborigin
Aboriginal representativ

• inform relevant Aborigin

• demonstrate that any co
environmental managem
people. 

13.1.3 Regulatory framewo

State legislation 

The Minister for Indigenous Affai
(Aboriginal Heritage Act).  Under 
Aboriginal site without consent un
from the Aboriginal Cultural Mate
decision on disturbance to a site 

The Registrar of Aboriginal Sites 
Department of Indigenous Affairs
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f impact on Aboriginal heritage 

mental objectives, policies, guidelines, stan

bjective in its assessment of proposals that may affect a

ophysical environment do not adversely affect historica
evant heritage legislation. 

guidelines 

41 

, “Assessment of Aboriginal Heritage” (EPA 2004b), p
of Aboriginal heritage as an environmental factor.  In its
roponents to: 

of the presence of matters of heritage significance to A

biophysical changes will result in an impact on matters
al people. 

PA will make a determination on whether Aboriginal he
s determined to be a relevant environmental factor, the 
ow to minimise any adverse impact that the proposal m

tails those actions that may be pertinent to the factor o

aff and desktop review of sites 

al heritage and/or archaeological survey in consultatio
es 

al people of the proposal and conduct appropriate con

oncerns raised by the Aboriginal people have been con
ment of the factor and that this is made known to the re

ork 

rs is responsible for the administration of the Aborigina
section 17 of the Aboriginal Heritage Act, it is an offen

nder section 18 of that Act.  The Minister considers rec
erial Committee and the general interests of the commu
and may also impose conditions on the approval. 

is responsible for maintaining the Register of Places a
s (DIA) has a database of all recorded sites. 

rgrass Expansion Project 

dards and 

aboriginal heritage 

al and cultural 

rovides guidance on 
s assessment of 

Aboriginal people 

s of heritage 

eritage is a relevant 
EPA will expect the 

may have on 

of Aboriginal 

n with relevant 

sultation 

nsidered in the 
elevant Aboriginal 

al Heritage Act 1972 
nce to disturb any 
commendations 
unity when making a 

and Objects.  The 
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Native title 

Native title, or indigenous land rig
ownership of land by local Austra
Title as it applies in Australia was
(Commonwealth) was enacted to
followed for Native Title to be cla

13.2 Description of fac

The Greater Nammuldi Area is p
and the Eastern Guruma Native T
17).  Rio Tinto has an established
groups who may have an interes
Pinikura (PKKP) groups are adja
particular Palm Springs (Figure 1

Numerous Aboriginal heritage su
since 1979 (Figure 66).  The mos
conducted in 2009 to assess the 
This survey was conducted with s
ethnographic significance within t

• Silvergrass 

∗ Mallumallu (Palm Sp

∗ three semi-permane
Spring) and Yantinha

∗ Marramampa – Abor

∗ Marmparrnha – wate

∗ Thangkulu – section
Boundary 

∗ Brockman (Old Broc

∗ HSA12 (burial site) 

∗ HSA13 (burial site) 

∗ P07064 (burial site).

• Nammuldi 

∗ areas of the western
Pirtungarranmunha, 

All of these sites will be avoided a
protect the values of the sites, as

To date, archaeological surveys 
around the nearby B2 and BS4 o
the Greater Nammuldi Area in th
November 2010 (Wood & Weste
Ridge accommodation camp (Op
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ghts, is a concept in the law of Australia that recognise
alian Aborigines or Torres Strait Islanders.  The legal co
s recognised by the judicial system in 1992, and the Na
o clarify the legal position of landholders and the proces
imed, protected and recognised through the courts. 

ctor 

redominantly within the Eastern Guruma Native Title D
Title Holder is recognised as the group that can speak 
d ILUA with Eastern Guruma and takes direction from t
t in the area.  The Kuruma Marthudunera, and Puutu K
cent Native Title claimants, who also have an interest 
7).     

urveys have previously been conducted in the Greater N
st recent ethnographic survey encompassing the Expa
area surrounding B2, Nammuldi and Silvergrass (Ethn
six Eastern Guruma representatives and outlined the fo
the Greater Nammuldi Area:  

prings) on Caves Creek downstream of Silvergrass (cu

nt waterholes, Karingkulanha (Pancake Spring), Jerith
a (rockhole and camp) downstream of Silvergrass (cult

riginal place name west of Silvergrass 

erhole north of Silvergrass and outside of the Proposal 

 of the ridge to the west of Silvergrass and outside of t

ckman Homestead) 

 

n foothills of the Brockman range (Minnha, Jawunmullu
Jawunpa) (cultural significance). 

and surrounded by a ‘no-go’ buffer of sufficient size (at
s determined by consultation with Eastern Guruma.   

have recorded 66 sites in the Greater Nammuldi Area 
operations.  The most recent archaeological survey was
ree stages – Stage 1 in March 2010, Stage 2 in April 2
ll 2010).  There are currently ongoing surveys in the IA

ption c). 

 

rgrass Expansion Project 

s the continued 
oncept of Native 
ative Title Act 1993 
sses that must be 

Determination Area 
for the area (Figure 
this group and other 

Kunti Kurrama and 
in this area, in 

Nammuldi Area 
nsion Proposal was 

nosciences 2009).  
ollowing sites with 

ltural significance) 

hikuna (Cockle 
tural significance) 

Boundary 

he Proposal 

ungkanha, 

t least 50 m) to 

including the area 
s conducted within 

2010 and Stage 3 in 
AA and the Western 
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Of the 66 sites previously recorde
Boundary and were further inves
49 previously unrecorded sites.  T
and six sites from previous surve
12 sites were considered to have

• one art work (engraving

• two quarries of high and

• two quarries and artefac

• one rock shelter of low-m

• six stone artefact scatte

The Eastern Guruma Representa
goal for all sites.  The consultants
and that any unverified sites be a
significance of the site.  The East
prior to the preparation of a sectio
significance of these sites. 

The Rio Tinto heritage process s
commissioned to conduct heritag
Indigenous Affairs. 

Under agreement with the Easter
publicly. 
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ed, six were identified as occurring partially or wholly w
tigated during the 2010 field surveys.  The 2010 survey
The ethnographic values were assessed for the 49 site

eys that are within the Proposal Boundary.  Out of the 5
e greater ethnographic significance values (Wood & We

s) of extreme significance 

d moderate significance 

ct scatter combinations of low-moderate and moderate 

moderate significance 

rs, five of low-moderate and one of moderate significan

atives requested that avoidance in the first instance sho
s recommended that members of the group be involved
avoided until the group was able to make an assessme
tern Guruma recommended that the locations of the ot
on 18 application, to allow for an informed assessment

tipulates that, upon receipt of final reports from the her
ge surveys, the identified sites are registered with the W

rn Guruma, reports containing cultural information will 

 

rgrass Expansion Project 

within the Proposal 
ys also identified 
es identified in 2010 
55 sites assessed, 
estell 2010): 

significance 

nce. 

ould be the primary 
d with this process, 

ent of the cultural 
ther sites be verified 
t of the cultural 

ritage consultants 
WA Department of 

not be released 
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13.3 Potential sources 

The primary aspects of the Expa

• physical disturbance t

• dewatering of the minin
affect watercourses with
significance 

• discharge of surplus w
have ethnographic signi

• alteration of surface d
mine pit, waste dumps a
heritage values. 

13.4 Assessment of lik

13.4.1 Physical disturbance

The Expansion Proposal will not 
Proposal will affect some sites co
will be subject to section 18 appli
remain protected and will be barr
through the Cultural Heritage Ma

13.4.2 Dewatering 

The Eastern Guruma representat
effects of groundwater drawdown
consultation with this group with 

Three semi-permanent waterhole
downstream of the proposed Silv
Yantinha, is located within the ex
(Section 7.4.1).  A field visit with 
surface pools in that section of th
evidence of these pools during th
after rainfall and therefore are no
the other two waterholes on Cave
that these pools are only very sho
Guruma representatives indicate
be avoided.   

As identified in Section 7.2.2, Ca
unit.  Above the clay layer is an a
Flows within Caves Creek are ra
unlikely to be affected by change
Caves Creek, dewatering to supp
pools. 

13.4.3 Discharge of surplus

Rio Tinto has adjusted the surplu
avoid disturbance to heritage site
management is to supply an irrig
Section 7.4.2; however, discharg
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 of impact 

nsion Proposal that may potentially affect Aboriginal he

to land during construction, mining and associated acti

ng area to allow access to the below watertable ore has
hin and adjacent to the Proposal Boundary, which have

water from dewatering has the potential to affect waterc
ficance 

rainage will alter flow paths due to construction of dive
and infrastructure and re-alignment of Caves Creek wh

kely direct and indirect impacts 

e to land 

disturb any ethnographic sites of High or Extreme valu
onsidered to be of Low-Moderate value.  The sites that
ications, and those not to be disturbed by the mine dev
ricaded and signposted for the life of mine.  They will a

anagement Plan in the EMP (Appendix 3). 

tives present during the 2009 survey have indicated co
n on springs and the environment.  Rio Tinto is conduc
regards to the effects of the Expansion Proposal on gro

es of ethnographic significance have been identified on
vergrass activities (Ethnosciences 2009).  One of these
xtent of the 2 m drawdown contour after 6 years of dew
Eastern Guruma representatives in May 2011 to find Y

he creek despite heavy rain in summer 2011.  Given the
he field trip, it is likely that these pools are very short-liv
ot expected to be affected by the Expansion Proposal.  
es Creek were unable to be verified during the 2009 su
ort-lived and unlikely to be affected by the Expansion P
d that any sources of fresh water in the area, particula

ves Creek is underlain by a consistent and extensive 1
alluvium/colluvium layer comprising clay and silt and a 
infall-fed and therefore have the potential to form trans

es to groundwater conditions.  Given the presence of th
port the Expansion Proposal is considered unlikely to a

s water 

us water management strategy to avoid discharge into 
es and protect ethnographic values.  The primary meth
ated agriculture scheme on Hamersley Pastoral Statio
e to Duck Creek will be required during some winter m

rgrass Expansion Project 

eritage values are: 

ivities 

s the potential to 
e heritage 

courses, which 

ersion channels, 
hich may affect 

ue.  The Expansion 
 will be disturbed 

velopment will 
lso be managed 

oncern regarding the 
ting ongoing 
oundwater.   

n Caves Creek, 
e water sources, 
watering 
Yantinha showed no 
ere was no 
ved immediately 
The locations of 

urvey.  It is likely 
Proposal.  Eastern 
rly springs, should 

15 – 20 m stiff clay 
calcrete layer.  

sient pools that are 
he clay unit beneath 
affect the transient 

Caves Creek to 
od of surplus water 
n as outlined in 

months.   
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No waterholes of ethnographic o
the creeks and consultation is be
determination area (Wood & Wes
recorded downstream of the conf
80 km downstream from the disc
affect on the depth below the con
heritage sites.  

13.4.4 Alteration of surface

Designs for pits and infrastructure
heritage sites wherever possible.

The Caves Creek realignment wi
of the creek (Figure 26 and Figur
event is safely conveyed through
increasing the velocity of the flow

The realignment is unlikely to affe
undertaking ongoing consultation
that heritage values associated w

13.5 Management me

Rio Tinto will manage and protec
the guidelines and conditions out
Aboriginal heritage values within 
through the implementation of the
management measures during co
measures will be implemented: 

• prior to any ground distu
ethnographic survey) on
Section 15 of the Aborig

• conduct all Aboriginal he
People 

• liaise with Eastern Guru
progress of the develop

• prepare a community an
completed plan to the M

• avoid disturbance as far

• obtain approvals for any
the AH Act 

• implement contingency 
of identification of a pote
(i.e. immediately stop wo

• arrange for the local Abo

• prepare and implement 
discuss gender-restricte

• undertake mitigative sal
groups, including the Ea

• protect all identified sites
be disturbed under sect
in consultation with the E

• prepare reports on all ar

• document the location o
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r archaeological significance have been recorded along
eing undertaken by Rio Tinto within the Eastern Gurum
stell 2010).  Some sites that are culturally significant to
fluence of Boolgeeda Creek and Duck Creek, which is 
harge.  As the surplus water is of good quality and will 

nfluence, the periodic discharge of water is not expecte

e drainage 

e that have the potential to affect surface flows will be 
.   

ll necessitate a realignment of approximately 2.5 km o
re 27).  The design of the realignment will ensure that a
h the realigned section without risk to infrastructure but 
w and will withstand possible maximum flood.   

ect any heritage values associated with the creek.  Rio
n with the Native Title holders with regard to impacts on
with the creek are managed. 

asures and performance standards 

ct Aboriginal heritage values within the Proposal Bound
tlined in the ILUA and Iron Ore (Hamersley Range) Agr
and around the Proposal Boundary will be addressed 

e Aboriginal Heritage Management Plan.  The plan inc
onstruction as well as operations.  The following key m

urbance, undertake an Aboriginal heritage survey (i.e. a
n the area proposed to be disturbed and report any sus
ginal Heritage Act 

eritage surveys in consultation with the DIA and the Ea

ma and PKKP Traditional Owners and keep them infor
ment and implementation of the Expansion Proposal 

nd social benefits plan in consultation with local govern
Minister for approval 

r as practicable 

y disturbance required to identified sites in accordance 

actions described in the Cultural Heritage Managemen
ential Aboriginal heritage site and/or skeletal remains d
ork at the discovery site) 

original groups to receive training and monitor ground d

an Aboriginal cultural awareness programme for all sit
ed locations) 

vage at sites with the co-operation and involvement of 
astern Guruma People 

s located near construction or operational areas that a
ion 18 of the AH Act through the implementation of me
Eastern Guruma People.  A minimum 50 m buffer zone

rchaeological findings and monitoring 

of all protected sites in a Geographic Information Syste

rgrass Expansion Project 

g these stretches of 
a Native Title 

o PKKP have been 
approximately 
have a minimal 

ed to affect any 

developed to avoid 

f the main channel 
a 100 year ARI flood 
without significantly 

o Tinto is 
n heritage to ensure 

dary according to 
reement Act 1963.  
and controlled 
ludes specific 

management 

archaeological and 
spected sites under 

astern Guruma 

rmed of the 

nment(s) and submit 

with section 18 of 

nt Plan in the case 
during construction 

disturbing activities  

e personnel (e.g. 

the local Aboriginal 

re not approved to 
easures determined 
e is preferred  

m and on-site plan. 
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13.6 Predicted environ

policies, guideline

The Expansion Proposal will be i
2004b) through the implementatio
Heritage Act which specifies avo
Proposal will not disturb any ethn
affect some sites considered to b

The Eastern Guruma representat
appropriate salvage) to applicatio
verified sites where avoidance wa

Ongoing consultation with Native
will allow for appropriate levels of
Greater Nammuldi Area. 
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nmental outcomes against environmental o

es, standards and procedures 

mplemented in accordance with EPA Guidance Statem
on of the Cultural Heritage Management Plan, ILUA an
idance of sites of significance, wherever practicable.  T

nographic sites of High or Extreme value.  The Expansi
be of Low-Moderate value.   

tives have indicated that they would have no objection 
ons under section 18 of the Aboriginal Heritage Act for 
as not possible. 

e Title Holders will continue throughout the implementa
f management and understanding of the Aboriginal her

rgrass Expansion Project 

objectives, 

ment No. 41 (EPA 
nd the Aboriginal 
The Expansion 
ion Proposal will 

(subject to 
disturbance of 

tion stages which 
ritage values of the 
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14. Closure 

14.1 Relevant environm

procedures 

14.1.1 EPA objective 

In most circumstances, including 
assessment of proposals that hav

To ensure, as far as practicable, 
consistent with the surrounding la

14.1.2 EPA statements and 

EPA Guidance Statement No. 6

EPA Guidance Statement No. 6 (
ecosystems following disturbance
to: 

• ensure the long-term sta
sites 

• partially or fully repair th
people. 

Actions relevant to rehabilitation 
objectives (in consultation with ke
rehabilitation that can be effective
Rehabilitated sites should (EPA 2

• include safe, stable and 

• include appropriate hydr

• provide visual amenity 

• retain heritage values 

• be suitable for agreed la

• include resilient and self

• reach agreed numeric ta

• comprise habitats capab

14.1.3 Government and ind

Regulatory agencies and industry
mining companies achieve accep
legislative requirements to adher
such guidelines. 
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mental objectives, policies, guidelines, stan

this assessment, the EPA applies the following object
ve a closure component: 

that rehabilitation achieves a stable and functioning la
andscape and other environmental values. 

guidelines 

6 

(EPA 2006b) provides guidance on the rehabilitation of
e.  The Guidance Statement states that the key aims o

ability of soils, landforms and hydrology required for the

he capacity of ecosystems to provide habitats for biota 

planning and design include the identification of releva
ey stakeholders), as well as the development of clear t
ely monitored and audited to confirm objectives are ac
2006b): 

resilient landforms and soils 

rology 

and uses 

f-sustaining vegetation comprised of local provenance 

argets for vegetation recovery 

ble of supporting all types of biodiversity. 

dustry guidelines 

y bodies have established guidelines (industry best-pra
ptable standards of mine closure and rehabilitation.  W
e to these guidelines, Rio Tinto subscribes to the inten

rgrass Expansion Project 

ndards and 

ive in its 

ndform that is 

f terrestrial 
of rehabilitation are 

e sustainability of 

and services for 

ant rehabilitation 
argets for 
hieved.  

species 

actice) to assist 
hile there are no 

nt and advice of 
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The DMP is the regulatory agenc
Range) Agreement Act 1963) in W
environmental notes in relation to

• Guidelines for Preparing

• Environmental Notes on
Department of Industry a

• Mine Void Water Resou
the [former] Water and R

• Mining Environmental M
Tailings Storage (DMP 1

Other key government and indus

• Strategic Framework for

• Enduring Value – The A
(Minerals Council of Aus

• Mine Closure and Comp

• Mine Rehabilitation (DIT

• Best Practice Environme
1998, 2002). 

14.1.4 Corporate requireme

Rio Tinto has the following estab
requirements, and to which all op

Rio Tinto Closure Standard 

The Rio Tinto Closure Standard d
Tinto operations.  The implement
operation and closure of all its op
social, environmental and econom

In addition to the Closure Standa
indirect implications for closure.  
operations and are regularly aud

Rio Tinto Closure Vision 

The Rio Tinto Closure Vision, ap

• working with Indigenous
the cultural heritage valu

• considering the implicati
closure strategies 

• negotiating completion c
those goals 

• returning the area to lan
environment 

• working towards achievi
environment 

• working with employees
opportunities 

• achieve closure objectiv
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cy for mining operations (subject to provisions of Iron O
Western Australia.  The DMP has developed a number
o mining and rehabilitation, which include: 

g Mine Closure Plans (DMP and EPA 2011) 

n Mining – Waste Rock Dumps (DMP 2009 – produced
and Resources) 

rce Issues in Western Australia (Johnson and Wright 2
Rivers Commission) 

Management Guidelines, Safe Design and Operating St
1999). 

stry guidelines relevant to mine closure and rehabilitatio

r Mine Closure (ANZMEC/MCA 2000) 

Australian Minerals Industry Framework for Sustainable
stralia 2004) 

pletion (Department of Industry, Tourism and Resource

TR 2006b) 

ental Management in Mining Series (EPA 1995, Enviro

ents 

lished policies and standards, some which may go bey
perations must adhere. 

directs the development and implementation of closure
tation of this standard, by Rio influences the design, de
perations to ensure optimisation of post-closure outcom
mic development needs and expectations. 

ard, there are a number of environmental standards tha
These standards outline the minimum level of complia
ited. 

plicable to all sites, includes: 

s communities and other stakeholders to preserve, prot
ues of the area 

ions of closure on local communities when developing 

criteria with Government stakeholders, and working tow

ndforms that are safe, stable and compatible with the su

ing environmental outcomes that are compatible with th

s and stakeholders to identify and manage ongoing em

ves in a cost effective manner. 

rgrass Expansion Project 

Ore (Hamersley 
r of guidelines and 

 by the former 

2003 – produced by 

tandards for 

on include: 

e Development 

es [DITR] 2006a) 

onment Australia 

yond statutory 

e activities at Rio 
evelopment, 
mes in terms of 

at have direct or 
nce for all 

tect and manage 

and implementing 

wards achieving 

urrounding 

he surrounding 

ployment and other 
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14.2 Closure planning 

14.2.1 Closure Study 

Closure planning is a dynamic pr
the operation, to take into accoun
expectation and changes in techn

The Rio Tinto Closure Standard r
years, with the level of detail and
becomes available on final mine 
development of the Final Decom

A conceptual closure plan was de
internal closure planning standar
number of specific objectives and
with the closure criteria defined b

Rio Tinto has prepared closure s
management requirements as a 
addressed.  This process will con
in the final years of operation in o
ensure that both the State and R

The closure studies for the Namm
Guidelines for Preparing Mine Cl
released 12 months after the Exp
provided with this PER.  The clos
completed as a result of the relea
application of the guidelines that 

The key aims of the closure stud
closure planning requirements fo
of the identified domains (i.e. asp
requirements include the followin

• establishment of post-m

• identification of risks ass

• indicative completion cri

• ongoing monitoring requ

• financial requirements 

• implementation strategie

This document summarises the c
closure plans in Section 14.2.2 to
implementation strategy for each

• surface waste dumps 

• PAF/ metalliferous mate

• mine pit voids 

• waste fine storage facilit

• Irrigated Agriculture Are

• other minor elements. 

Nammuldi-Silve

232 

rocess that requires regular review and development th
nt changes in legal obligations, corporate requirements
nical knowledge.   

requires a new closure study to be conducted for each 
d accuracy increasing as the site approaches closure as

landforms and from closure studies.  This information 
missioning Plan, which is required by Rio Tinto five yea

eveloped before the implementation of the Original Pro
ds.  The conceptual closure plan for the Original Propo
d targets, the outcomes of stakeholder consultation, an
by the Strategic Framework for Closure (ANZMEC/MCA

tudies for both Nammuldi and Silvergrass to ensure the
result of the changes to the operations from the Expan
ntinue for the life of mines.  A major closure study will t
order to develop a robust Closure Strategy and schedu
io Tinto objectives and requirements for mine closure a

muldi and Silvergrass mines have been prepared in acc
losure Plans (DMP & EPA 2011).  However, as these g
pansion Proposal was referred there may be gaps in th
sure studies identify the timing of investigations that are
ase of these new guidelines.  This is consistent with dis
have been held between Rio Tinto and the EPA. 

ies for Nammuldi and Silvergrass are to identify closure
or the sites.  The closure planning requirements are doc
pect of the Expansion Proposal, such as mine pits).  Th
ng components: 

mining land use 

sociated with closure 

iteria 

uirements 

es, including decommissioning and decontamination m

closure objectives and the above closure planning com
o 14.2.7.  The document then provides an overview of t
 of the following domains in Section 14.3: 

erial waste dumps 

ty 

ea 

rgrass Expansion Project 

hroughout the life of 
s, community 

site every five 
s information 
is then used in the 
ars before closure. 

oposal to satisfy 
osal identified a 
nd was consistent 
A 2000).   

e closure 
nsion Proposal are 
hen be conducted 

ule, which will 
are met.   

cordance with the 
guidelines were 
he initial plans 
e still required to be 
scussions regarding 

e objectives and 
cumented for each 
he closure planning 

measures. 

mponents of the 
the closure 
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14.2.2 Closure objectives 

Closure objectives provide the 
objectives for the Expansion Prop

1. Preserve, protect and mana
Traditional Owners and othe

2. Develop and implement stra

3. Achieve completion criteria 
Government. 

4. Develop landforms that are 
post-mining land use. 

5. Achieve environmental outc

6. Implement a workforce strat
contractors  

7. Achieve successful closure 

8. Post-closure pit voids are sa

9. Minimise the potential for A

10. Post-closure use of the Irrig
aspirations of key stakehold

11. Post-closure landforms are 

12. Caves Creek hydrological fu
water flows within the 1 in 1

13. Maintenance of cultural her

14. Environmental values of cra
should not be compromised

These provisional objectives will 
stakeholders. 

14.2.3 End land use 

The intended post-closure land u
surrounding physical and biologic
Claimants, as well as other socio
determination is, where possible,
characteristics to the pre-mining 
complements adjacent pastoral la

The anticipated end land use w
with key stakeholders.  The antic
design plan.  This will ensure th
mining land use planning will take

• opportunities exist to rei

• preventing livestock acc
rehabilitation outcomes 

• agricultural production m

• alternative beneficial lan
rehabilitated mining area
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basis for achieving desired closure outcomes.  The 
posal developed to achieve the desired closure vision a

age the cultural heritage values of the area, in coopera
er stakeholders. 

ategies for closure which consider the implications on l

which have been developed with stakeholders and ag

safe and stable and compatible with the surrounding e

comes that are compatible with the surrounding environ

tegy which addresses the impacts of closure on emplo

in a cost effective manner. 

afe, stable and non-polluting. 

MD generation and minimise long term exposure to fib

gated Agriculture Area meets social, environmental and
ders. 

compatible with maintaining the ecological values of D

unctionality is maintained, including the avoidance if im
00 year flood extent. 

itage values of Palm Springs and significant cultural sit

acking clay Threatened Ecological Communities (west 
d. 

be subject to ongoing review in consultation with key c

use will take into consideration the specific values and c
cal environment, heritage requirements and Agreemen

o-economic aspects of the Expansion Proposal.  Rio Ti
, to reinstate a ‘natural’ ecosystem with similar element
ecosystem, which does not significantly impact and wh
and uses. 

ill be reviewed regularly throughout the life of the pro
cipated final land use will be similarly determined as p
at the value from progressive rehabilitation is maximis
e into consideration: 

nstate biodiversity components of the pre-disturbance 

cess into rehabilitated mining areas is likely to improve 

may continue in the IAA post closure 

nd use (e.g. recreation or aquaculture) is unlikely to be 
as. 

rgrass Expansion Project 

preliminary closure 
are: 

tion with the 

ocal communities. 

reed with 

environment and 

nment. 

oyees and 

brous materials. 

d economic 

Duck Creek. 

mpeding surface 

tes. 

of Silvergrass) 

closure 

constraints of the 
nts with Native Title 
nto’s preliminary 
ts and functional 
here possible 

oject in consultation 
part of the final mine 
sed.  Ongoing post-

landscape 

landscape 

viable in 
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14.2.4 Identification of risks

Detailed risk assessments assoc
and will be included in the closure
undertaken by a multidisciplinary
mine engineering, hydrogeology,
regulatory approvals.  The risk as
Preparing Mine Closure Plans (D

To address ongoing project risk a
been identified.  In the event of s
implemented.  This involves the i
Closure Plan (based on the most
at the site. 

Operation may possibly be tempo
(for example an extreme downtur
supported by pre-existing plans a
preparation and implementation o
commencement of operations int

14.2.5 Indicative completio

Indicative completion criteria hav
outcomes have been achieved 
completion criteria as the site app

Table 55 Indicative completion c

Objective Indicati

Preserve, protect and 
manage the cultural 
heritage values of the 
area, in cooperation with 
the Traditional Owners 
and other stakeholders  

Consult

• inte
time

• inte
and

• the 
into

A consu
objectiv
Any sig

Develop and implement 
strategies for closure 
which consider the  
implications on local 
communities  

Consult

• inte
time

• inte
and

• the 
into

A consu
objectiv
Aesthet
are ado
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s 

ciated with closure at both Nammuldi and Silvergrass a
e studies for each mine.  The risk assessment process

y team including (but not limited to) personnel with expe
 hydrology, metallurgy, engineering, health and safety,
ssessment will be made available in accordance with th

DMP & EPA 2011).   

associated with unplanned or temporary closure the fol
udden or unplanned closure, an accelerated closure p
mmediate preparation and implementation of a Decom
t current closure plan), taking into account the early ces

orarily suspended due to adverse economic or operatio
rn in commodity prices).  A temporary shutdown of this
and assumes that the operation will recommence.  This
of a Care and Maintenance Plan that takes the likelihoo
to account. 

on criteria 

ve been developed as a basis for determining whether
(Table 55).  These will provide the basis for develo
proaches closure.  

criteria 

ve Completion Criteria 

tation activities ensure that: 

ernal and external stakeholders are receiving information in a 
ely manner 

ernal and external stakeholders have an opportunity to put for
d ideas on closure issues 

input provided by stakeholders is considered and, where pos
o the planning and implementation of closure. 
ultation register is maintained, which documents stakeholder 
ves and proposed methodologies, and is used to inform closu
gnificant landscape and cultural heritage values are identified 

tation activities ensure that: 

ernal and external stakeholders are receiving information in a 
ely manner 

ernal and external stakeholders have an opportunity to put for
d ideas on closure issues 

input provided by stakeholders is considered and, where pos
o the planning and implementation of closure. 
ultation register is maintained, which documents stakeholder 
ves and proposed methodologies, and is used to inform closu
tic values and public experience of the landscape are identifie

opted to reduce the visual impacts on the landscape. 

rgrass Expansion Project 

re being undertaken 
s is being 
erience in geology, 
, environment and 
he Guidelines for 

llowing plans have 
rocess will be 

mmissioning and 
ssation of activities 

onal circumstances 
s nature is normally 
s would involve 
od of future 

r the desired closure 
oping more detailed 

transparent and 

ward their concerns 

ssible, incorporated 

input on closure 
re planning. 
and protected. 

transparent and 

ward their concerns 

ssible, incorporated 

input on closure 
re planning. 
ed, and measures 
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Objective Indicati

Achieve completion 
criteria which have been 
developed with 
stakeholders and agreed 
with Government  

Consult

• inte
time

• inte
and

• the 
into

A consu
objectiv
The rem

Develop landforms that 
are safe and stable and 
compatible  with the 
surrounding environment 
and post-mining land use  

Known 
and prio
The po
All iden
contam
There is
handlin
sites ar
Erosion

Achieve environmental 
outcomes that are 
compatible with the 
surrounding environment  

The pos
The ag
The qua
and pot
No dete
priority 
Impacte
have si
Opportu
possible

Implement a workforce 
strategy which addresses 
the impacts of closure on 
employees and 
contractors  

A workf
In terms
retrenc

Post-closure pit voids are 
safe, stable and non-
polluting. 

Pit void
Pit void
Approp
selecte

Minimise the potential for 
AMD generation and 
minimise long term 
exposure to fibrous 
materials 

Final la
specific
Approp
selecte

Post-closure use of the 
Irrigated Agriculture Area 
meets social, 
environmental and 
economic aspirations of 
key stakeholders.    

Stakeho
underta
An Irrig
address

Post-closure landforms 
are compatible with 
maintaining the ecological 
values of Duck Creek. 

The eco
in a Du
The Ba

Achieve successful 
closure in a cost effective 
manner  

Closure
basis in
The fina
develop
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ve Completion Criteria 

tation activities ensure that: 

ernal and external stakeholders are receiving information in a 
ely manner 

ernal and external stakeholders have an opportunity to put for
d ideas on closure issues 

input provided by stakeholders is considered and, where pos
o the planning and implementation of closure. 
ultation register is maintained, which documents stakeholder 
ves and proposed methodologies, and is used to inform closu
moval of the agreed infrastructure is achieved. 

contaminated sites have been remediated to agreed levels a
or to site handover. 
llution potential of the site is reduced to a practicable minimum

ntified AMD materials are adequately contained or covered to 
mination of surface and ground water. 

s no contamination of ground or surface water from inappropr
g of chemicals including hydrocarbons.  Pollutant levels at po

re within agreed levels. 
n of reconstructed surfaces is equivalent to surrounding natura

st-closure landform designs are informed by studies conducte
reed post-closure land use is enabled. 
ality and quantity of ground and surface water is maintained s
tential environmental values are maintained. 
erioration in the conservation status of threatened and endem
conservation areas, occurs as a result of the mine operation.
ed areas are returned to self-sustaining vegetation and fauna 
milar ecosystem function to analogue sites. 
unities for positive biodiversity impacts are sought and implem
e. 

force management strategy has been developed and impleme
s of employees, this strategy details how reemployment, retra
hment is addressed.  

ds enable fauna assemblages in the surrounding environment 
ds/lakes do not release pollutants into the surrounding ecosys
priate ecological measurement parameters and methods for th
d/developed. 

andform designs minimise the potential for AMD generation, b
cations developed for this purpose. 
priate ecological measurement parameters and methods for th
d/developed. 

older consultation regarding post-closure use of Irrigated Agri
aken and documented. 
ated Agriculture Area Management Plan is developed prior to
ses the social, environmental and economic aspirations of key

ological values of Duck Creek are characterised prior to closu
ck Creek Baseline Report.  

aseline Report is used to inform post-closure landform designs

e cost estimates have been developed, and have been review
n accordance with Rio Tinto corporate requirements. 
al land use option implemented is selected using a suitable su
pment assessment methodology.  

rgrass Expansion Project 

transparent and 

ward their concerns 

ssible, incorporated 

input on closure 
re planning. 

s soon as possible 

m. 
prevent 

riate storage or 
otential contaminated 

al ecosystems. 

ed. 

such that existing 

mic species, and high 
 
communities that 

mented where 

ented. 
aining and/or 

to co-exist. 
tem. 

his objective are 

ased on 

his objective are 

iculture Area is 

o closure, which 
y stakeholders 

ure, and documented 

s. 

wed on a regular 

ustainable 
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Objective Indicati

Caves Creek hydrological 
functionality is 
maintained, including the 
avoidance if impeding 
surface water flows within 
the 1 in 100 year flood 
extent. 

The fina
year flo
Erosion
into loc
Monitor

Maintenance of cultural 
heritage values of Palm 
Springs and significant 
cultural sites. 

The lan
and pro
Consult

• inte
time

• inte
and

• the 
into

Access

Environmental values of 
cracking clay Threatened 
Ecological Communities 
(west of Silvergrass) 
should not be 
compromised. 

The En
maintai
Any spe
conside

14.2.6 Ongoing monitoring

The monitoring program will be fi
monitoring program will focus on 
and include the elements identifie
lakes will be addressed as part o

Table 56 Indicative closure mon

Element 

Baseline fauna surveys (terrestrial a
fauna) 

Baseline vegetation and flora surve

Duck Creek baseline ecological sur

Hydrology/hydrogeology baseline s

Landform and soils baseline study 

Heritage baseline survey 

Erosion monitoring (analogue natur

Vegetation monitoring (analogue ve
communities) 

Surface water and ground water qu

Contaminated sites assessment 

Erosion monitoring (rehabilitated lan

Vegetation monitoring (i.e. revegeta
rehabilitated landforms) 
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ve Completion Criteria 

al landform does not significantly impede surface water flows 
ood extent. 
n control measures are built into the final landform to limit sed
al waterways. 
ring demonstrates that hydrological functionality has been ma

ndscape and cultural heritage values associated with Palm Sp
otected.  
tation activities ensure that: 

ernal and external stakeholders are receiving information in a 
ely manner; 

ernal and external stakeholders have an opportunity to put for
d ideas on closure issues; and 

input provided by stakeholders is considered and, where pos
o the planning and implementation of closure. 
s to country around Palm Springs is maintained.  

vironmental values of cracking clay Threatened Ecological Co
ned at closure and is considered self-sustaining.  
ecies loss within the cracking clay Threatened Ecological Com
ered to be within natural parameters.  

g requirements 

nalised during development of the Final Decommission
measuring performance against closure completion cr

ed in Table 56.  Ongoing monitoring of water quality ch
of closure planning. 

nitoring program 

Phase 

Pre-closure Active closure 

and subterranean   

eys   

rveys   

tudy   

  

  

ral landforms)   

egetation   

ality monitoring   

  

ndforms)   

ation success on   
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within the 1 in 100 

imentation in runoff 

aintained.  

prings are identified 

transparent and 

ward their concerns 

ssible, incorporated 

ommunities is 

mmunities is 

ning Plan.  The 
riteria developed 
hanges in mine void 

Post-closure 
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14.2.7 Financial requiremen

Rio Tinto considers specifics of th
specific closure cost assumptions
principles of closure cost estimat

• decommissioning (i.e. re

• final landform constructi

• rehabilitation activities (e

• heritage management 

• remediation of contamin

• workforce management 

• research and trials 

• monitoring costs 

• costs associated with th

• costs associated with un

• allowance for failed reha

• assignment of indirect c

The cost estimation methods will 
expected cost at that time.  The c

• closure strategy assump

• closure scope changes 

• tax rates/deductions, inf

• evolving regulatory requ

• stakeholder consultation

• closure project managem

• provision for unexpected

• provision for potential de

• contingency factors. 

14.3 Specific closure m

identified domain

14.3.1 Surface waste dump

Existing and proposed mine land
landforms.  Temporary landforms
material stockpiles, including tops
and rehabilitated as part of the cl

Permanent waste landforms will 
Pilbara Iron Landform Design Gu
rehabilitation.  The indicative loca
with preliminary designs also pre
landforms will be determined by t

In total it is estimated that the Ex
approximately 725 Mt from Namm
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nts 

he closure cost estimate to be commercially sensitive i
s and calculations have not been included and this doc
ion.  The development of closure cost estimates includ

emoval of infrastructure) 

on 

e.g. revegetation) 

nation 

(i.e. training costs and redundancy payments) 

e development of a Final Decommissioning Plan 

ndertaking a final shutdown of operations 

abilitation or pollution that may necessitate rework of re

osts in accordance with Rio Tinto Accounting Policy. 

be determined by using the best and most recent estim
closure cost estimation methodology takes into accoun

ptions and inputs 

flation and exchange rate differentials 

uirements 

n processes 

ment costs 

d closure 

elays, extreme events or other relevant external factors

management and decommissioning strateg

n 

ps 

dforms for the Expansion Proposal consist of permanen
s may consist of mine overburden, low grade stockpiles
soil.  These temporary landforms will be progressively 
osure process for the Proposal.   

remain as raised landforms and will be designed in acc
uidelines so they are stable in the long term and will fac
ation of the permanent landforms is shown on Figure 1

esented in Figure 67 and Figure 68.  However, the final
the results of waste material characterisation. 

pansion Proposal will produce approximately 955 Mt o
muldi and 230 Mt from Silvergrass. 

rgrass Expansion Project 

nformation, as such 
cument presents the 
des consideration of: 

ehabilitation areas 

mate of the 
nt factors such as: 

s 

ies for each 

nt and temporary 
s or rehabilitation 
decommissioned 

cordance with the 
cilitate successful 
9 and Figure 20; 
 design of these 

of waste, include 
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Figure 67 Preliminary landform d
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design at Nammuldi 
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Figure 68 Preliminary landform d

Surface water runoff from adjoini
surface of waste dumps will rece
centre and may have surface trea
over the slope to allow the forma
slopes.  Surface water drainage f
creekline(s) via a sediment captu
remains acceptable meeting ANZ

Final waste dumps may consist o
maximum slope and length of ea
Topsoil and mulch (where availab
have been prepared for the Lens
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design at Silvergrass 

ng landforms will be directed away from waste dumps,
ive only incident rainfall.  The top surface may be slope
atments applied and windrows constructed to minimise
tion of one or more pools and minimise erosion along t
from the constructed landform areas will be directed to

ure area to ensure the quality of surface water flow into
ZECC guideline criteria. 

of variable waste rock types with varying susceptibility t
ch waste dump will be dependent on the erodibility of t
ble) will be spread over the waste dump surface.  Conc

s C/D dump (shown in Figure 69), based on the conserv

rgrass Expansion Project 

 

, such that the top 
ed towards the 
e water travelling 
the waste dump 

o downstream 
o the creekline(s) 

to erosion.  The 
the waste material.  
ceptual designs 
vative assumption 
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that all material will be highly ero
dumps.  Conceptual designs incl

• maximum slope gradien

• maximum slope length: 

• maximum lift height: 20 

However, these designs may be 
material to reduce erosion risks. 
Dump slopes will then be ripped 

Figure 69 Schematic of Lens CD

14.3.2 PAF/ metalliferous m

Geochemical characterisation of 
mine waste at Nammuldi/Silvergr
Silvergrass mines were considere
Lens C/D pit which poses a mode
lignite (4.4 Mt) and siderite (1.8 M

Investigations relevant to the pos
and associated PAF material exp
and siderite will be exposed in th
wall exposures to limit oxygen fro

The management of all PAF was
Management Plan.  PAF materia
facilities by low permeability inert
ensure that PAF waste dumps ar

14.3.3 Mine pit voids 

Nammuldi 

Greater than 90% of the known h
dewatering will drawdown the wa
concurrently, there will be minima
life.  In addition, there will likely b
mining watertable since greater t
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dible, and similar designs will be produced for other Na
ude the following design constraints: 

nt: 20 Degrees 

50 m 

m. 

overly conservative as they do not consider the potent
 Final designs are yet to be developed and integrated 
and seeded. 

D waste dump with elevation 

material waste dumps 

mine waste samples determined the presence of PAF 
rass.  The AMD risks associated with BWT mining at th
ed in Section 12 to be low at all pits during mining, with
erate AMD risk.  The major AMD risk for the Expansion

Mt) that is mostly found below the watertable from Lens

st-closure management of PAF material are ongoing to
posed in the final pit shells and identify management st
e pit wall of Pit C/D low erodibility dolomite will be used

om reaching the PAF material.   

ste material will be managed in accordance with the Rio
al encountered during mining it will be separately encap
t material.  Calcrete will be used strategically as a neut
re safe and non-polluting. 

high grade ore resource occurs below the current wate
atertable during operations (Section 3.3.10).  As severa
al opportunities for progressive disposal of waste to pit

be insufficient material to backfill the Nammuldi pits to a
han 90% of the ore to be mined occurs below the wate

rgrass Expansion Project 

ammuldi waste 

tial to use capping 
into the mine plan.  

 

material within the 
he Nammuldi and 
h the exception of 
n Proposal is from 
s C. 

o quantify the risks 
trategies.  As lignite 
d to encapsulate 

o Tinto SCARD 
psulated in waste 
tralising material to 

rtable and 
al pits will be mined 
 voids during mine 

above the pre-
ertable.   
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As described in Section 4.5, there
closure.  Due to the difficulties as
conditions has only been underta

Modelling of groundwater recove
before groundwater levels across
pits ceases (Rio Tinto 2010g).  O
65 – 75 m lower than pre mining 
Nammuldi pit voids except for Le
to 160m (Lens C/D) deep. 

Evaporation from the pit lakes is 
voids, which will cause the pit lak
expected to increase in salinity a
indicates that after 150 years the
(Rio Tinto 2010g). 

Table 57 Modelling results of ch
after closure 

Pit 2030 

Lens A 140 

Lens C/D 130 

Lens E/F 100 

Modelling has indicated that the o
predominately from evaporation w
approximately 2% of the outflow 
approximately 21% from Lens E/
expected to significantly affect th
groundwater-dependent vegetatio
Nammuldi valley that are likely to

It is therefore considered that wh
environmental effects.
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e are a number of alternatives being considered for the
ssociated with modelling partially  back-filled pits, mode
aken assuming no back filling.   

ery (assuming no backfilling) indicates it will take betwe
s Nammuldi reach a quasi-steady state after dewaterin

On average, these post mining groundwater levels will b
groundwater levels (Figure 70).  Pit lakes are expected

ens B.  Mine void lakes will be in the order of 90m (Lens

expected to exceed local rainfall runoff and groundwat
kes to become local groundwater sinks.  Although the p
s a result of evaporation over time, modelling of the mi

e water quality is still likely to be within the freshwater ra

hloride concentration (mg/L) pit lake water in each Nam

2180 

430 

340 

250 

outflow component of the water balance from the mine
with flow of water from the pit voids to groundwater like
from Lens C/D pit void, approximately 11% from Lens 
/F.  This flow of water from pit lakes to the underlying g
e water quality of the groundwater.  In addition, there a
on, water holes or restricted subterranean fauna comm

o be affected by the minor change to groundwater qual

ichever option is chosen the outcomes are unlike to ha

rgrass Expansion Project 

e pit void after 
elling of post closure 

een 50 and 70 years 
g of the Nammuldi 

be approximately 
d to form in all 
s A and Lens E/F) 

ter inputs into the 
pit lakes are 
ine pit water quality 
ange (Table 57) 

mmuldi pit 150 years 

e pits will be 
ely to be limited to 
A and 
roundwater is not 

are no nearby 
munities within the 
ity. 

ave significant 
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Silvergrass 

All Silvergrass pits will be backfill
minimum to ensure no permanen
continue to expand after dewater
deepest part of the previous dew

Modelling of groundwater recove
mine closure and the cessation o
2010f).  The backfilled pits will en
forming.  These rates of recovery

14.3.4 Waste fines storage 

Planning for the closure of the W
results to be included in the Minin
walls of the WFSF to an angle to 
rehabilitating the outer walls of th

Samples of the tailings material h
metallic elements such as arseni
(Green 2010a).  The liquid extrac
mobilisation in the WFSF, which 
tailings samples were slightly alk
environmental issue.  Furthermor
matter which has passed through
limited remobilisation of metals in
low based on experience at othe
geochemistry.  

The WFSF will be revegetated w
established. 

14.3.5 Irrigated Agricultura

The IAA is located with the Hame
considered likely that once the IA
vegetation established on pivots 

14.3.6 Minor elements 

Subject to negotiations prescribe
1963, decommissioning of all min
the following principles: 

• demolition/removal of al
level may be left in situ i

• removal/burial of all con

• removal of services (inc
further use (services mo
long-term threat to the e

• removal of all culverts (i

• permanently capping bo
greater than 1 m deep to

• draining of ponds and re
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led to above the predicted stable post mining watertab
nt pit lakes form.  The extent of the 2 m drawdown cont
ring has ceased as water flows from the surrounding aq

watering cone. 

ery at Silvergrass indicates that it will take approximatel
of dewatering before recovering close to pre-mining lev
nable groundwater throughflow and prevent permanent
y are approximate and sensitive to specific yield of the 

facility 

WFSF is being undertaken as part of the design of the W
ng Proposal.  The closure strategy for the WFSF will in
be determined by the results of waste material charac

he WFSF.   

have been subject to liquid extract tests to determine th
c, selenium, cadmium and tin to become mobile in the 

cts indicated the presence of copper, zinc, and iron.  Co
increases at acidic pH levels, is unlikely as the pH of w

kaline (average 8.2 pH units) and is not believed to pos
re, the concentrations of Fe in the leachate are likely to
h the filter used during the leach tests.  Rio Tinto expec
nto the groundwater and the geochemical risk from was
r Rio Tinto mine sites background water chemistry and

ith native species to ensure self-sustaining ecosystems

al Area 

ersley Pastoral station and is currently used for pastora
AA is no longer required, infrastructure will be removed 
to enable pastoral activities to re-commence. 

ed under section 11(e) of the Iron Ore (Hamersley Rang
nor elements (such as infrastructure) will be conducted

l above ground structures (structures more than 1 m b
if they pose no long-term threat to the environment) 

crete slabs, footings and retaining walls 

luding water lines, power lines and communications) u
ore than 1 m below final ground level may be left in situ
environment) 

ncluding those along rail corridor) to reinstate natural d

ores no longer required and removal of all associated in
o remain in situ) 

emoval and disposal of any liners 

rgrass Expansion Project 

le level as a 
tour will initially 
quifer to the 

ly 125 years after 
vels (Rio Tinto 
t groundwater sinks 
backfill material. 

WFSF with the 
nclude battering the 
cterisation and then 

he potential for 
groundwater 

opper and zinc 
water extractions/ 
e a significant 

o represent colloidal 
cts that there will be 
ste fines is deemed 
d basic 

s can be 

al activities.  It is 
and native 

ge) Agreement Act 
d in accordance with 

elow final ground 

nless approved for 
u if they pose no 

drainage contours 

nfrastructure (piping 
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• removal of all services a
line and rail loop (includ

• removal of decking and 
other re-usable items wi

• removal of all bitumen s

• removal and dismantling

• on-site landfill will be ca
stockpiled vegetation (if 
seeded 

• initial mine planning to e
infrastructure and proce

Decommissioning requirements f
corridor) will be dependent on the
be retained to assist future devel
relevant stakeholders. 

The extent of rehabilitation requir
disturbance, primarily the degree
(including unsealed roads and lay
Areas of moderate disturbance (i
require minor earthworks to eithe
the surrounding natural relief and
to a stable slope within the existin
likely to require extensive earthw
compatible with the surrounding 
footings that require cracking and
reshaping and contouring creatin

Following re-contouring, disturbe
(if required) as per waste rock du
where topsoil has not been remo

Natural drainage lines will be re-e

Contaminated sites 

A detailed contaminated site inve
been reported as a known or sus
Contaminated Sites Act 2003 wit
future contaminated site investiga
be deemed a contaminated site a
guidelines, which includes report
remediated if obligations are imp

Rio Tinto will maintain a register 
throughout the operational phase
2003 (WA) and the corporate Env
areas will typically occur during o
contamination, this may not be po
the final decommissioning plan to
requirements. 
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and infrastructure associated with the waste water treat
ing rails, sleepers, ballast and signalling equipment) 

piers of the bridges (should the bridges require remova
ill be salvaged 

surfaces within the site 

g of decontaminated storage tanks 

pped with a minimum of 2 m of inert material and the to
available) will be spread over the area before being de

ensure location and design of infrastructure (including c
essing facilities) minimises potential post-closure impac

for infrastructure within the Proposal Boundary (includi
e final end land use.  Some components (e.g. sealed ro
opments in the vicinity of the Expansion Proposal in ag

red in disturbed areas will be determined according to t
e of modification from the original relief.  Areas of low d
ydown areas) are likely to require deep ripping and rev
ncluding rail formations, if required to be removed pos

er return the area to natural relief or to create a landform
d landforms.  The rail formation (other than culvert area
ng disturbance.  Areas of high disturbance (including p

works to either return the area to natural relief or to crea
natural relief and landforms.  These areas typically con
d covering with fill, capping or filling with waste rock, an
ng the required relief. 

ed areas will be deep ripped (if required), spread with to
umps.  Tracks may be lightly scarified and left to rehabi
oved and compaction is limited to two wheel tracks. 

established similar to that following removal of sealed r

estigation has not yet been conducted.  Nammuldi/Silve
spected contaminated site and there are currently no ob
h respect to closure of the mines.  However, this may c
ations identify contaminants on-site.  Should this event
and be managed in accordance with appropriate Rio T
ing the site to the Department of Environment and Con
osed.  

of known or suspected contaminated sites within the P
e of the Expansion Proposal as required by the Contam
vironmental Management System.  The remediation of

operations; however, depending on the nature and loca
ossible in all cases.  The register will be used during th
o determine any contaminated sites remaining at the si

rgrass Expansion Project 

tment plants, rail 

al); steelwork and 

opsoil and 
eep-ripped and 

camps, dewatering 
cts. 

ng the infrastructure 
oads and rail) may 
greement with 

the level of 
isturbance 

vegetation only.  
t-closure) may 
m compatible with 
as) will be re-profiled 
plant site areas) are 
ate a landform 
ntain concrete 
nd significant 

opsoil and seeded 
ilitate naturally 

roads. 

ergrass has not 
bligations under the 
change if planned 
tuate the area will 
into standards and 
nservation and 

Proposal Boundary 
minated Sites Act 
f contaminated 
ation of the 
he development of 
ite and remediation 
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14.4 Potential sources 

The potential sources of impact a

• insufficient allocation 
closure, due to poor clos

• progressive and final r

• rehabilitation does not p

• final landforms not sta
water systems. 

14.5 Assessment of lik

14.5.1 Insufficient allocatio

Estimates of costs and resource 
can be achieved.  The planning p
where there are changes to closu
resource requirements are fully ta

The closure plan will also establis
unplanned closure. 

With the application of the manag
established in the closure studies
will be available to achieve the cl

14.5.2 Rehabilitation  

Rehabilitation planning is already
undertaken prior to closure.  Reh
topsoil (and manage it appropriat
measures are specified in the EM
and completion criteria (specified

With the application of the manag
established in the closure studies
outcomes will be achieved. 

14.5.3 Post mining land use

As identified in Section 14.2.3, po
land use will be reviewed regular
To ensure that post mining land u
elements and functional characte
significantly impact and where po

With the application of the manag
established in the closure studies
will be achieved. 

14.5.4 Stability of final land

The stability of final landforms is 
do not erode at a rate greater tha

Nammuldi-Silve

245 

 of impact 

at closure (including progressive closure) are: 

of funds/resources for closure, particularly in the eve
sure planning 

rehabilitation not conducted in a timely manner 

promote the establishment of the agreed post mining l

able leading to erosion issues and contaminating groun

kely direct and indirect impacts 

on of resources 

requirements are already being established to ensure 
process will be ongoing throughout the life of the mine 
ure planning as a result of new technology or regulation
aken into account.   

sh robust strategies that can be implemented in the ca

gement measures identified in the EMP and monitoring
s Rio Tinto have a high level of confidence that sufficie
osure objectives. 

y in progress to enable, where possible, progressive re
habilitation planning involves planning to collect native s
tely), weed management as well as ripping and seedin

MP (Appendix 3).  Rehabilitation planning takes into acc
d in Sections 14.2.3 and 14.2.5).   

gement measures identified in the EMP and monitoring
s Rio Tinto have a high level of confidence that approp

e 

ost mining land use planning is underway; however, the
rly throughout the life of the project in consultation with 
uses are achievable where possible ‘natural’ ecosystem
eristics to the pre-mining ecosystem will be reinstated, 
ossible complements adjacent pastoral land uses. 

gement measures identified in the EMP and monitoring
s Rio Tinto have a high level of confidence that end lan

dforms 

dependent on establishing final landforms that are non
at their surroundings.   

rgrass Expansion Project 

ent of unforseen 

land use 

nd and surface 

closure planning 
to ensure that 
ns that the cost and 

se of unforeseen or 

g methods 
nt funds/resources 

ehabilitation to be 
seed, stockpile 
g surfaces.  These 
count end land use 

g methods 
riate rehabilitation 

e anticipated end 
key stakeholders.  

ms with similar 
which does not 

g methods 
nd use outcomes 

n-polluting and that 
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There is the risk of landform eros
established vegetation complexe
causing down gradient surface w
Management measures to mitiga

Acid and Metalliferous Drainag

As discussed in Section 12, minin
AMD risk as PAF waste material 
management of all PAF waste m
Plan.  PAF material encountered
low permeability inert material.  T
ongoing monitoring.  It is unlikely

Leachates from WFSF 

The pH of the leachate from tailin
landforms after closure is conside
geochemical risk from tailings ba
background water chemistry and
WFSF will be encased in inert ma

Pit lake quality 

Pit lakes will form in Nammuldi Le
discussed in Section 14.3.3 whic
at least 50 years before the wate
level across the entire Nammuldi
fresh to brackish over the next 10
significantly affect water quality o
be minimal in comparison to the t
the Nammuldi valley which does 
no groundwater-dependent vege
In terms of salinity, the water from
years after closure. 

With the application of the manag
established in the closure studies
landforms will be achieved. 

14.5.5 Ceasing the intermit

Upon cessation of the intermitten
being drier ephemeral system, w
to local rainfall.  Biota that have b
adapted to this regime by extend
response to the increased securi
decreased abundance over time 
conditions, while also potentially 
gradual cessation of surplus wate
adapted and become dependent 

Documenting the pre-mining con
system, is will be undertaken to c
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sion (constructed or altered) occurring due to the remov
s.  Erosion (wind or water) can further heighten landfo

water quality impacts and localised aesthetic impacts in 
ate these risks will be executed during the closure perio

ge  

ng of Nammuldi Lens A, B, D and E/F and all Silvergra
is stored within specifically designed facilities upon clo
aterial will be managed in accordance with the SCARD
 during mining it will be separately encapsulated in the

These dumps will be stable, safe and non-polluting and
y that the generation of AMD will produce ongoing pollu

ngs storage is slightly alkaline so leaching of Fe, Cu an
ered unlikely.  The remobilisation of metals into the gro

ased is deemed low based on experience at other Rio T
 basic geochemistry it is expected that there will be lim
aterial as specified in the Closure Plan. 

ens A, C/D and E/F pit voids following cessation of dew
h will act as local groundwater sinks.  After closure of e

er levels in the mine voids reach a quasi-steady state a
 site stabilises.  The water salinity in these voids will sl

000 years and the salinity will increase indefinitely.  Th
of the surrounding groundwater as outflow from the pit v
throughflow of groundwater and the affected aquifer is 
not have a strong hydraulic connection to adjacent aqu
tation at Nammuldi so formation of the pit lakes will no

m these pit lakes may not be suitable for consumption a

gement measures identified in the EMP and monitoring
s Rio Tinto have a high level of confidence that stable, 

ttent discharge of surplus groundwater  

nt discharge of surplus water to creekline(s), the creekl
ith surface flows occurring predominantly in summer m
been advantaged by the intermittent discharge will mos
ding their extent and abundance together with an increa
ty in water availability.  The return to pre-mine conditio
of vegetation and fauna advantaged by the intermitten
resulting in the stranding of fish and other fauna in poo
er to creekline(s) will have implications for terrestrial fa
on the extra availability of surface water during the op

dition of the creekline system(s), including the biota tha
counter future perceived losses evident upon closure.

rgrass Expansion Project 

val or lack of 
rm instability, 
the long term.  

od. 

ass pits poses a low 
osure.  The 
D Management 
e waste facility by 
d will be subject to 
ution. 

nd Zn from 
oundwater and the 
Tinto mine sites, 

mited.  At closure the 

watering as 
each pit it will take 
nd the groundwater 
owly change from 
is increase will not 
voids is predicted to 
contained within 

uifers.  There is also 
t affect local flora.  
after thousands of 

g methods 
non-polluting 

ine(s) will return to 
months in response 
st likely have 
ased biodiversity in 
ons may result in the 
nt discharge 
ols as they dry.  The 
una that have 
eration of the mine. 

at utilise the 
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14.6 Predicted environ

policies, guideline

The early consideration of closur
closure concepts are fully integra
and cost-effective closure outcom
significant environmental impact 
management measures.  Ongoin
refine closure planning and mana
closure and in accordance with E
Plan to achieve documented obje

The key likely long-term outcome

• final pit walls will be stab

• at Nammuldi the waterta
 75 m lower than pre-mi
creation of pit lakes dep

• Nammuldi pits are expe
expected to significantly

• waste dumps will have b

• WFSF will be encapsula

• at Silvergrass all pits wil
watertable level as a mi
flow occurs 

• the new section of chan
riparian and ecological h
creek 

• altered surface water re
ecosystems 

• all areas disturbed will b
use criteria specified in t
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nmental outcomes against environmental o

es, standards and procedures 

e in the development of the Expansion Proposal is exp
ated into short- and long-term mine planning activities a
mes are achieved.  The Expansion Proposal is not likel
following closure due to the application of closure plan

ng investigations and monitoring undertaken during the
agement measures required to achieve the long term o
EPA’s closure objective.  This will include implementatio
ectives and monitoring to check implementation and m

es for closure are: 

bilised in accordance with regulatory requirements 

able within mine voids will have recovered to a level ap
ning levels (subject to year to year fluctuation), potenti

pending on back filling alternatives selected 

cted to become slowly saline over the next thousand y
y affect on the quality of groundwater throughflow 

been rehabilitated to form stable final landforms 

ated with inert material and revegetated 

ll have been backfilled to above the predicted stable po
nimum to ensure no permanent pit lakes form and grou

nel for the Caves Creek re-alignment will be stable and
habitat re-establishes similar to that in the original distu

gimes will be stable and re-vegetated with stable self-s

be rehabilitated following decommissioning and meet sp
the Closure Plan. 

rgrass Expansion Project 

objectives, 

pected to ensure 
and that acceptable 
y to result in 

nning and 
 life of mine will 

objectives of mine 
on of the Closure 
easure outcomes. 

pproximately 65 –
ally resulting in the 

years, but are not 

ost mining 
undwater through 

d revegetated, and 
urbed section of 

sustaining 

pecified final land 
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15. Other environ

15.1 Noise and vibratio

The EPA environmental objective

To protect the amenity of nea
the proposal by ensuring the 
2010b). 

The Expansion Proposal is situat
the Hamersley Station Homestea
B2 accommodation village is loca
Section 3.3.7, additional workforc
workforce will be housed at eithe
camp.  The design of a new cam
embankment) and will be comple

The relevant legislation and stand

• Mine operations – Envir

• Rail operations – State P
Considerations in Land 

• Dongas – AS2107 ‘Acou
building interior’. 

The assigned noise level for the 
are 60 dBA (LA 10), 80 dBA (LA 
58. 

Table 58 Noise targets applicab

Phase Mine o

Noise target 35.0 

Potential sensitive receptors inclu
Ridge (PES), the existing B2 cam
camp and proposed East Villages

15.1.1 Potential sources of 

Noise and vibration will be gener
Proposal resulting in an increase
Proposal.  Sources of noise and 

• blasting activities 

• operation of machinery a

• vehicle traffic 

• on-site train movements

Noise and vibration may affect fa
effect is dependent on the distan
or the sensitivity of fauna. 
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mental impacts 

on 

e (EPA 2010b) for noise is: 

arby residents from noise impacts resulting from activiti
noise levels meet statutory requirements and acceptab

ted in a remote location, with the nearest noise-sensitiv
ad, approximately 40 km northwest from the Nammuldi 
ated approximately 2.5 km north of Pit E at Nammuldi. 
ce for Nammuldi will be housed at the BS4 Mine camp.

er a new camp at Western Ridge or a new camp next to
p at B2 would require noise attenuation measure (such

eted during the design phase. 

dards for noise level that apply to the mine site, are: 

ronmental Protection (Noise) Regulation 1997 

Planning Policy 5.4 ‘Road and Rail Transport Noise an
Use Planning’ (SPP 5.4 gazetted September 2009) 

ustic-Recommended design sound levels and reverber

mine site, given that no noise-sensitive premises are lo
1) and 90 dBA (LA max).  Noise targets applicable are

ble to the Greater Nammuldi Project in dB(A) 

operations Rail operations Dong

50.0 25.0 

ude the proposed West Village, proposed operations v
mp, the second preferred operations village (SGE) next
s 1 and 2. 

impact 

ated during construction and operational phases of the
e in vibration and ambient noise levels in the vicinity of t
vibration from the Expansion Proposal include: 

and equipment (including crushing/screening plant) 

s. 

auna behaviour or surrounding residents/camps/mine s
ce from the source of noise/vibration and the location o

rgrass Expansion Project 

ies associated with 
ble standards (EPA 

ve premises being 
site.  The existing 
 As discussed in 
.  The Silvergrass 
o the existing B2 
h as an 

nd Freight 

ration times for 

ocated in proximity 
e identified in Table 

gas 

illage at Western 
t to the existing B2 

e Expansion 
the Expansion 

sites, however, the 
of sensitive receptor 
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15.1.2 Impact of noise and 

Due to the remoteness of the Exp
safety of the workforce and, to a 
modelling predicted received nois
meteorological conditions, worst 
control.  The received noise leve
Operations Village PES and insid

Received noise levels exceed the
camp and SGE operations village
(2011), provided in Appendix 2. 

Accommodation facilities will be l
may require the inclusion of noise
assigned levels. 

15.1.3 Key management me

Management measures that may
include: 

• accommodation camps 
constructed at locations 
Environmental Protectio
comply with assigned no
Guidance Statement No

• where accommodation c
new B2 Accommodation
noise levels at the camp

• use of low-noise equipm

• monitoring blast noise (i
blasting mass. 

15.1.4 Outcome 

After the application of managem
impact on sensitive receptors. 

 

 

Nammuldi-Silve

249 

vibration 

pansion Proposal, impacts will primarily be restricted to
lesser extent, fauna disturbance in the immediate vicin
se levels for the years 2014, 2018 and 2027 using wor
case operational conditions using standard equipment
ls are below the assigned levels for the West Village, t
de the dongas at Proposed East Villages 1 and 2.   

e assigned levels for the Proposed East Villages 1 and
e.  Full details of noise modelling outcomes are outline

located at sufficient distance to achieve appropriate no
e attenuation within the design to ensure that noise lev

easures 

y need to be considered, excluding those specific to he

and other sensitive receptors will, where possible, be d
modelled to be compliant with the noise levels assigne

on (Noise) Regulations 1997, SPP 5.4 and AS2107.  No
oise levels for noise-sensitive premises as recommend
o.8 

camps are within areas modelled as non-compliant (i.e
n), noise attenuation will be incorporated into the desig
p are below the assigned levels. 

ment or other mitigation measures as far as practicable 

f undertaken) near sensitive receptors (if present) to de

ment measures it is unlikely that noise and vibration will

 

rgrass Expansion Project 

o the health and 
nity.  Noise 
st case 
t with no noise 
he Proposed 

d 2, B2 operations 
d in the SVT report 

oise control and / or 
vels comply with the 

ealth and safety, 

designed and 
ed under the 
oise levels will also 

ded by EPA 

e. Location Option B: 
n.  This will ensure 

etermine allowable 

l have a significant 
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15.2 Dust 

The EPA environmental objective

To ensure that emissions do 
amenity of people and land u

Rio Tinto has developed a numbe
Air Quality Control.  The overall i

… to ensure that Rio Tinto op
potential impacts from their a
according to the significance 
appropriate controls of emiss

A desktop study was conducted i
Expansion Proposal against the R
confined to investigating dust-rela
issue. 

Dust in the atmosphere is genera
and less than 2.5 m, abbreviate
The PM10 and PM2.5 are consider
levels surrounding the Greater N
zone where dust lift-off occurs fro
Nammuldi may also contribute lo

Airborne dust in the Pilbara can b
trigger levels under the National 
2007 estimated background dust
measurements made at Dampier
Proposal.  Based on these studie
10 g/m3 and 20 g/m3 respectiv

The location of the Expansion Pr
within15 km of the operation (Env

15.2.1 Potential sources of 

The generation of dust can be trig
sources.  Potential on-site source

• mining activity: blastin
material 

• exposed surfaces: win

• vehicle activity: heavy 
surfaces 

• agricultural activity: ha

15.2.2 Impact of dust 

The deposition of dust can poten
dust emissions from the Expansio
Studies and modelling with Pilba
function as a result of dust expos
up of dust on vegetation.   
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e (EPA 2010b) for air quality is: 

not adversely affect environment values or the health, 
uses by meeting statutory requirements and acceptable

er of Health, Safety and Environment Standards includ
ntent of the Air Quality Control Standard is:  

perations have identified and minimised air pollutant em
ctivities.  This is to be accomplished by evaluating and
of their impact, and taking effective measures to desig
ions to ensure protection of ambient air quality. 

in 2010 to assess the extent to which air quality may be
Rio Tinto Standard (Environmental Alliances 2010).  Th
ated impacts as these are considered to be the most li

ally characterised by three size ranges: less than 50 m
ed as PM50, PM10 and PM2.5 respectively (Environmenta
red to be significant from public health point of view.  B
ammuldi Area are expected to be naturally high as it is

om the sparsely vegetated landscape.  The existing mi
ocally to background levels.   

be a problem as background levels can be close to, or 
Environmental Protection Measures Act 1998.  Environ
t levels based on ambient monitoring conducted at Dam
r for the purpose of assessing the impacts of dust of the
es, the background concentrations of PM10 and PM50 w
vely.   

oposal is remote from developed areas with no other m
vironmental Alliances 2007).  

impact 

ggered by a number of sources, including on-site and b
es of dust include: 

g, loading, hauling, crushing, conveying, screening and

d movement over pits, waste dumps and additional dis

mining equipment, light vehicles and rail locomotives o

arvesting of crops at the irrigated agriculture area may 

tially have a physical effect on native vegetation; howe
on Proposal are likely to be restricted to vegetation in t
ra vegetation species have not indicated any significan

sure (Butler 2009).  Periodic rainfall events will naturally

rgrass Expansion Project 

welfare and 
e standards. 

ding Standard E2 - 

missions and their 
d prioritising them 
gn and implement 

e affected by the 
his assessment was 
kely air quality 

m, less than 10 m 
al Alliances 2010).  
Background dust 
s located in an arid 
ne operations at 

higher than, the 
nmental Alliances 
mpier and on 
e Expansion 

were estimated to be 

major industries 

background 

d stockpiling 

sturbed ground 

on dry, unsealed 

generate dust. 

ever the effects of 
the immediate area.  
nt loss of plant 
y mitigate the build-
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Environmental Alliances (2010) id
(nearest) point of the Themeda g
will be 0.2 g/m2 month.  This dep
anticipated background depositio
the vegetation. 

The dust generated by harvesting
dust fallout levels in areas outsid

Dust has the potential to adverse
the remoteness of the Expansion
affected.  As detailed in Section 3
centralised camp located at BS4,
Silvergrass workforce accommod
impacts of dust emissions.   

A subsequent survey was conduc
modelling assessment of the imp
based on the locations of the sur
potential village sites and the The
that all dust concentration and de
considered. 

15.2.3 Key mitigation and m

The generation of dust within the
following management measures

• using equipment enclos
load-out facilities as app

• application of water spra
above watertable to hau

• operation of scrapers to 

• sealing roads wherever 

• application of water (inc
unsealed roads 

• installing signage and e

• reducing the clearing of 

• staging clearing and und

• implementing procedure
points and hardstand ar

• undertaking regular insp
functioning of dust supp

Detailed management of dust iss

15.2.4 Outcome 

After the application of managem
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dentified that the maximum predicted dust deposition a
grasslands TEC, located to the west of Silvergrass (refe
position on the Themeda grasslands TEC is minor comp
on and is not anticipated to cause any adverse affects o

g activities within the IAA is not likely to add significant
e the IAA.   

ely affect human health in the case of nearby residence
n Proposal there are no nearby residential areas that co
3.3.7, the current accommodation option for the Namm
, to be developed separate to the Expansion Proposal.
dation are still being investigated, with potential location

cted in 2011 (Environmental Alliances 2011) where a p
pact of dust emissions was undertaken for 2015, 2019 a
rounding sensitive receptors which comprised the exis
emeda grasslands TEC to the west of Silvergrass.  The
eposition guidelines will be met at all of the sensitive re

management measures 

e Proposal Boundary will be controlled through the impl
s; 

ures, water sprays and dust extraction at the crushing,
propriate 

ays to reduce dust and maintain ore moisture content w
ul roads, working surfaces and stockpiles as required 

remove excess material from plant conveyor belts 

practicable  

luding recycled water where appropriate) or appropriat

nforcing speed limits to reduce dust generation from un

vegetation as far as practicable to reduce the area of e

dertaking progressive rehabilitation to minimise total ex

es to ensure no accumulation of waste materials aroun
eas under crushers and associated plant 

pections to visually assess dust generation and to ensu
pression equipment. 

sues is covered in the EMP (Appendix 3). 

ment measures it is unlikely that dust will have a signific

rgrass Expansion Project 

at the most affected 
er to Section 9.2) 
pared with the 
on the condition of 

ly to background 

es; however, due to 
ould potentially be 

muldi workforce is a 
  Options for the 
ns considering the 

preliminary 
and 2026.  This was 

sting B2 camp, four 
e study predicted 
eceptor locations 

ementation of the 

, stockyard and rail 

when mining ore 

te suppressants to 

nsealed roads 

exposed surfaces 

xposed area 

d conveyor, transfer 

ure the correct 

cant impact. 



 

PIR09174.01  Nammuldi Silvergrass PER Rev 3  

22-Jun-12  

15.3 Waste 

Wastes generated by the Expans

• domestic solid and liquid

• washdown water 

• general mine site waste 

• general office waste 

• waste oils and lubricants

15.3.1 Impact of waste 

Waste from the Expansion Propo
managed.  In addition, food scrap

15.3.2 Key mitigation and m

Rio Tinto will obtain environment
and treatment of sewage and wa
installation of sewerage will be ob
and Liquid Waste) Regulations 1
Proposal will be controlled in acc
through implementation of the fol

• maintaining and servicin

• disposing of putrescible 

• segregate wastes to fac

• collecting and treating a
licensed contractor 

• maintaining sediment co

• maintaining hydrocarbon

• re-using treated water fr
possible 

• disposal of liquid hydroc

Further details of waste managem
waste is discussed in Section 12

15.3.3 Outcome 

After the application of managem

15.4 Greenhouse gase

The EPA environmental objective

To minimise emissions to le
further reduce cumulative e

The greenhouse effect is a natura
where heat radiating off the Earth
in the atmosphere include carbon
organic compounds, halocarbons
greenhouse gas emission is carb
by about 31% over the last 200 y
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sion Proposal will include: 

d wastes (e.g. food scraps and ablution effluent) 

(including scrap metal, drums, tyres and batteries) 

s. 

osal has the potential to cause contamination if not app
ps have the potential to attract feral animal in appropria

management measures 

al licences under Part V of the EP Act for the disposal 
aste within the Proposal Boundary, where appropriate.  
btained under the Health (Treatment of Sewerage and 
974.  The storage and disposal of wastes generated by

cordance with conditions set out in the environmental lic
llowing management measures: 

ng equipment regularly 

and inert waste to appropriately licensed facilities (eith

cilitate recycling and appropriate disposal 

ablution effluent in an appropriately licensed sewage tre

ontrol structures at washdown facilities 

n treatment facilities at the workshop and washdown fa

rom the workshop and washdown facilities for dust sup

carbon waste through a licensed contractor. 

ment are discussed in the EMP (Appendix 3).  Manage
.   

ment measures it is unlikely that waste will have a signif

es 

e (EPA 2010b) for greenhouse gases is: 

evels as low as practicable on an on-going basis and co
emissions. 

al phenomenon caused by atmospheric (primarily carb
h’s surface is trapped within the atmosphere.  Greenho
n dioxide, water vapour, methane, nitrous oxide, non-m
s, carbon monoxide and sulfur hexafluoride.  The main
bon dioxide (CO2), which has increased in concentratio
years (EPA 2002b). 

rgrass Expansion Project 

propriately 
ate managed.   

of, and handling 
Approval for the 
Disposal of Effluent 
y the Expansion 
cence, and also 

her on- or off-site) 

eatment facility by a 

acilities 

ppression, where 

ement of mineral 

ficant impact. 

onsider offsets to 

bon-based) gases, 
ouse gases (GHG) 
methane volatile 

 anthropogenic 
n in the atmosphere 
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The EPA Guidance Statement No
(EPA 2002b) sets out objectives 
expanding operations. 

The Kyoto Protocol is an internat
on Climate Change (UNFCCC) in
ratified the Kyoto Protocol, which

The National Greenhouse and En
National Greenhouse Gas Emiss
corporations to report GHG emis
production.  The NGER Act requ
Energy Data Officer if they emit g
specified quantities per financial 
requirement to register and repor

• greenhouse gas emissio

• energy production of 10

• energy consumption of 1

Increasing global greenhouse ga
issue at the national and internat
Australia 2011) incorporates a ra

• a Carbon Pricing Mecha

• substantial funding for re

• energy efficiency initiativ

• assistance packages for

The Australian Government has a
framework of the previously prop
National Greenhouse Gas Emiss

The CPM will be structured with t
businesses covered by the CPM 
waste and industrial processes) w
A$23 and permits can be surrend

There will be an unlimited numbe
over the following three years at 
on 1 July 2015.  This carbon pric
to pay for their GHG emissions. 

Once the CPM transitions to the 
number of permits issued will be 
a floor and cap price. If the marke
permits may be eased. 

The Australian Government (Com
by 2020 as being 5% uncondition
other countries. 
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o. 12, ‘Guidance Statement for Reducing Greenhouse 
regarding the minimisation of greenhouse gas emissio

tional agreement created under the United Nations Fra
n Kyoto, Japan in 1997.  In December 2007, the Austra
h came into effect on the 11th of March 2008.   

nergy Reporting Act 2007 (Commonwealth) (NGER Ac
sions Reporting Scheme (NGERS) as a national framew
sions, reductions, removals and offsets, and energy co
ires controlling corporations to register and report to th
greenhouse gases, produce energy, or consume energ
year (DoCC 2008).  The minimum values (thresholds) 
rt are: 

ons of 25 kt of CO2-e 

0 terajoules 

100 terajoules. 

as (GHG) emissions and the implications for climate cha
ional level.  The current Climate Change Plan (Commo

ange of mechanisms and initiatives: 

anism (CPM) 

enewable and clean energy development 

ves 

r certain entities that will be affected by the CPM. 

announced that the CPM will commence on 1 July 201
posed Carbon Pollution Reduction Scheme (CPRS) and
sions Reporting Act 2007 (NGER Act) as a base. 

two phases: During the first phase (referred to as the F
(including mining, electricity generation, stationary ene

will be required to purchase a permit.  Purchase will be
dered for each tonne of CO2-e directly emitted through 

er of permits available at the fixed price.  The price of p
a rate of 2.5% per year, up to commencement of the F
e is intended to force 500 of Australia’s highest GHG e

Flexible Price Period, it will operate as an emissions tr
restricted over time, and the price of the permits will flo
et price for the permits reaches the cap, the restriction 

mmonwealth of Australia 2011a) has set the target rang
nal, with up to 15% and 25% both conditional on the ex

rgrass Expansion Project 

Gas Emissions’ 
ons from new or 

amework Convention 
alian Government 

ct) establishes the 
work for Australian 
onsumption and 
e Greenhouse and 

gy at or above 
which trigger the 

ange is a significant 
onwealth of 

2, using the broad 
d the existing 

Fixed Price Period), 
ergy, non-legacy 
e at a fixed price of 
their operations.   

permits will increase 
Flexible Price Period 
emissions producers 

ading scheme.  The 
oat, initially between 
on the issue of 

ges to be achieved 
xtent of action by 
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15.4.1 Potential sources of 

The main potential sources of gre

• combustion of fuels by m

• use of explosives for bla

• clearing of vegetation 

• decomposition of waste 

• indirectly from electrical 
conveyors. 

Greenhouse gas emissions of up
greenhouse gas intensity of 10 t 
the Original Proposal.  The Expa
the greenhouse gas intensity for 
annual greenhouse gas emission
mining, resulting in a total of app

Sequestration of CO2-e by rehab
emission calculation.  Emissions 
occurring in effect at the time of c
Based on the estimated clearing 
vegetation clearing will result in a
expected over the life of the mine

15.4.2 Key mitigation and m

Rio Tinto is committed to minimis
basis through the implementation

• identifying energy efficie

• conducting regular ener

• preventing unnecessary

• connecting to existing po
Proposal and B2 operat

• increasing the efficiency
rehandling 

• increasing the efficiency

• regularly maintaining an

• maintaining the rate of d

• implementing energy sa
insulation, heat pumps a

• evaluating and adopting
greenhouse efficiency. 

An energy efficiency audit of the 
be repeated as sufficient addition

In accordance with the requireme

• production of energy  

• consumption of energy 

• Scope 1 (direct) emissio

• Scope 2 (indirect) emiss
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impacts 

eenhouses gases associated with the Expansion Propo

mobile plant, equipment and on-site vehicles 

asting 

(landfill) 

power usage by dewatering infrastructure, processing

p to 200 ktCO2-e/annum (150 ktCO2-e/annum from min
CO2-e/kt of product (based on 20 Mtpa of extraction) w
nsion Proposal will increase the mining rate from 20 M
the Expansion Proposal will be 38 CO2-e/kt of product

ns from the Expansion Proposal will be up to 450 ktCO
roximately 600 ktCO2-e/annum from the mine.   

bilitation or the production of hay from the IAA is not inc
during construction as a result of vegetation clearing a

clearing, and will add to operational annual emissions i
footprint required for the operation (up to approximate

an emission of up to 7.2 ktCO2-e/annum, thus a total of
e. 

management measures 

sing emissions to levels as low as reasonably practicab
n of the following management actions: 

ency opportunities during project design 

gy efficiency audits 

y clearing of vegetation through clearing procedures (re

ower generation and rail infrastructure that currently se
ion where possible, thereby reducing the need for add

y of the operation through scheduling, pit optimisation a

y of waste and ore haulage 

nd servicing equipment 

dewatering to the minimum required for safe mining 

aving measures into accommodation camp design inclu
and energy efficient appliances 

g appropriate technology during the detailed design pha

Expansion Proposal was conducted during prefeasibili
nal information becomes available. 

ents under the NGER Act, Rio Tinto will report annually

ons 

sions. 

rgrass Expansion Project 

osal include: 

 plants and 

ning), with a 
were estimated for 

Mtpa to 45 Mtpa and 
.  The additional 
2-e/annum from 

cluded in the peak 
are ‘once off’, 
n some years.  
ly 3900 ha), 
f 122 ktCO2-e is 

ble on an on-going 

efer to Section 9.5) 

ervice the Original 
itional infrastructure 

and minimisation of 

uding thermal 

ase to improve 

ity studies and will 

y on: 
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The implementation of greenhous
minimise emissions and provide 
Expansion Proposal. In addition t
requirements and legislation rela
EMP (Appendix 3). 
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se gas and energy conservation measures will enable 
a mechanism for continuous improvement in GHG resu
to these measures, Rio Tinto will comply with all releva
ting to GHG. The management of greenhouse gases is

rgrass Expansion Project 

the company to 
ulting from the 

ant statutory 
s discussed in the 
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16. Potential for a

Potential cumulative effects of the
considered in Table 59. 

Table 59 Potential cumulative im

Potential cumulative impact 

Drawdown from dewatering overlapp
drawdown cone from other projects 

Extent of surplus water discharge into
Creek 

The full extent of clearing relative to c
other projects 

Reduction to potential terrestrial and 
subterranean fauna habitats, which h
been impacted by other projects 
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and nature of any cumulative impac

e Expansion Proposal (including that of the Original Pr

mpacts 

Assessment 

ping the No details of any proposed developments in th
to Rio Tinto.  Any potential for cumulative impa
dewatering from other projects (excluding the 
considered unlikely due to the relatively confin
drawdown. 
In addition, licences issued by the DoW under 
required to abstract groundwater (including for
purposes).  In assessing these licence applica
considers potential impacts on groundwater re
determines acceptable maximum abstraction r
Tinto’s requirements and likely impacts to regio

o Duck No details of any proposed developments in th
to Rio Tinto.  Any potential for cumulative impa
discharge of surplus water from other projects 
Original Proposal) is considered unlikely due t
isolated nature of Duck Creek. 

clearing for No details of any proposed clearing in the area
Tinto.  Any potential for cumulative impacts fro
with other projects (excluding the Original Prop
unlikely due to the relatively isolated location o

have also 
No details of any proposed clearing in the area
Tinto.  Any potential for cumulative impacts fro
habitats associated with other projects (exclud
Proposal) is considered unlikely due to the rela
location of the project. 

rgrass Expansion Project 

cts 

roposal) have been 

he area are available 
acts associated with 
Original Proposal) is 

ned nature of the 

the RIWI Act are 
r mine dewatering 
ations, the DoW 
esources and 
rates based on Rio 
onal aquifers. 

he area are available 
acts associated with 
(excluding the 
o the relatively 

a are available to Rio 
om clearing associated 
posal) is considered 
of the project. 

a are available to Rio 
om reduction of faunal 
ding the Original 
atively isolated 
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17. Requirements

17.1 Determination of

EPA Position Statement No. 9: E
Environmental Offsets (EPA 2008
offset requirements for proposals
assessed for their potential value
criteria presented in these policy 
category have been included in t

The definitions of critical and high
are as follows: 

Critical Assets: represent th
protected and conserved (a
should be avoided at all cos
against approval of project p
However, where projects ha
should be conditional on the

• consideration or de
and  

• development and i
adverse impacts.   

High Value Assets: represe
considered valuable by the 
Project proposals and offse
on a case-by-case basis, bu
agencies. 

In order to determine which vege
‘high value’ assets, their conditio

The Proposal Boundary is not co
it does not lie within a State or Co
was assigned to those assets wh

• locally or regionally rest

• considered to be importa

• have identified cultural h

Vegetation communities mapped
Good to Excellent condition as pe
lower foothills and slopes near S
(including the Themeda grasslan
Vegetation within the IAA was fou
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 for offsets 

f Critical and High Value Assets 

Environmental Offsets (EPA 2006a) and EPA Guidance
8a) provide guidance to proponents on the approach n
s.  The environmental aspects of the Greater Nammuld
e as critical or high value assets as per the definitions a

documents.  Environmental aspects meeting the requi
he determination of appropriate offsets Table 60.   

h value assets in EPA Position Statement No. 9: Enviro

he State’s most important environmental assets that mu
as defined in Section 4). Significant adverse impacts to 
sts. Therefore, the EPA in providing its advice will adop
proposals where significant adverse impacts affect ‘cri
ave been approved by the State Government (see Sec
e:  

emonstration (to the maximum extent possible) of onsi

implementation of an acceptable offsets package for si

ents those environmental assets that are in good to exc
community and / or government, but are not identified 

et activities for these assets may be referred to and ass
ut are otherwise considered by relevant environmental 

etation communities or fauna habitats within in the Prop
n and value to community and / or government was co

onsidered to contain any assets considered of value to 
ommonwealth Government reserve or protected area. 

hich are: 

ricted in their distribution 

ant habitat for Priority Flora and Priority Fauna, or  

heritage values.   

d within the Greater Nammuldi Area were generally fou
er the Keighery Condition Scale.  Evidence of grazing w
ilvergrass and dense grazing has occurred on the flats
ds TEC) resulting in vegetation of Poor condition (Biot
und to range in condition from Very Good to Pristine (M

rgrass Expansion Project 

e Statement No. 19: 
needed to determine 
di Area were 
and additional 
irements for either 

onmental Offsets 

ust be fully 
these assets 

pt a presumption 
tical assets’. 

ction 4) approval 

te impact mitigation; 

ignificant, residual 

cellent condition, are 
as ‘critical assets’. 

sessed by the EPA 
l government 

posal Boundary are 
onsidered. 

the government as 
 Community value 

nd to be in Very 
was apparent in the 

s and clay plains 
a 2010c).  

Mattiske 2011).   
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As described in Section 9, the ma
are well represented across the P
critical asset) and Astrebla tussoc
assessment of the Original Propo
(vegetation unit CD1) is also con
habitat.  The clay soil fauna habit
grassland PEC, is also considere
represent fauna habitat elevated 
remainder of the mapped vegeta
community in terms of environme

Whilst some occurrences of Prior
Greater Nammuldi Area, none of 
therefore have not been individua

17.2 Offset requireme

The EPA’s objective for environm
environmental impacts are count
achieving a ‘net environmental be

Statement 558 for the implement
time. 

Table 60 Environmental offsets 

Section A: Administrative information

1.  Proposal or scheme name: Nam

2.  Summary of proposal or schem
Tinto Iron Ore [Rio Tinto]), proposes 
Proposal) located in the Pilbara regio
above watertable (AWT) and below w
phase of mining at Nammuldi has com
Expansion Proposal) is the planned e
 

Section B: Type of environmental a
values and attributes 

No Critical environmental assets are 
the Greater Nammuldi Area, and cou
Environmental Offsets (EPA 2006a) i
Critical asset category (iii) Biodiversit

• Themeda grassland TEC –
 

Critical asset category (viii) Ecosyste
of high importance 

• Palm Springs – located out
 
Environmental assets that are presen
environmental assets defined in EPA

• Astrebla tussock grassland
the Proposal Boundary 

• riparian vegetation (mappe
over Acacia citrinoviridis ta
the Proposal Boundary  

• fauna habitat associated w
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ajority of vegetation communities recorded in the Grea
Pilbara region, with the exception of the Themeda gras
ck grassland PEC units (a high value asset).  In line wi
osal (Bulletin 997) the riparian vegetation in the Greate
sidered to be a high value asset, primarily due to its va
tat, as represented by the Themeda grassland TEC an
ed to be of high value asset.  In addition, gorges are co
conservation significance and as such also a high valu
tion and fauna habitats are not considered to be espec

ental significance. 

rity Listed Species (flora and fauna) have been recorde
these were found to be restricted to the Proposal Bou

ally classified as ‘high value assets’.   

nts for the Expansion Proposal 

mental offsets is to ensure that significant and unavoida
erbalanced by a positive environmental gain, with an a
enefit’.  The requirement for offsets is considered in Ta

tation of the Original Proposal did not specify the need 

reporting form 

n 

mmuldi-Silvergrass Expansion Proposal 

me: The Proponent, Hamersley Iron Pty Limited (a wholly owne
to expand the existing Nammuldi-Silvergrass Iron Ore Project

on of Western Australia (WA).  The Original Proposal as imple
watertable (BWT) mining of two mines; Nammuldi and Silverg
mmenced to date.  The Nammuldi-Silvergrass Expansion Pro
expansion of both the Nammuldi and Silvergrass mines. 

asset (s) – State whether Critical or High Value, describe 

located within the Proposal Boundary.  Environmental assets
uld be considered ‘Critical’ assets as defined in EPA Position S
include: 
ty – Threatened Ecological Community 

– occurs outside the Proposal Boundary. 

ems vulnerable to threats and category (ix) Heritage- Place of 

tside the Proposal Boundary. 

nt within the Greater Nammuldi Area, and could be considered
A Position Statement No. 9: Environmental Offsets (EPA 2006

d PEC of “broad / continuous good representation” (Figure 15)

ed as vegetation unit CD1 Eucalyptus camaldulensis, E. victrix
all shrubland over mixed open tussock grassland) – none of w

with gorges. 

rgrass Expansion Project 

ter Nammuldi Area 
ssland TEC (a 
ith the EPA 

er Nammuldi Area 
alue to fauna 
nd Astrebla tussock 
onsidered to 
ue asset.  The 
cially valuable to the 

ed within the 
ndary, and 

able adverse 
aspirational goal of 
able 60. 

for offsets at the 

ed subsidiary of Rio 
t (the Original 

emented consists of 
rass.  Only the AWT 

oposal (the 

the environmental 

s that are present in 
Statement No. 9: 

Indigenous Heritage 

d ‘High Value’ 
6a) include: 

) – occurs outside 

x open woodland 
which is restricted to 
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Section C: Significant impacts (des
or scheme before mitigation meas

Potential significant impacts on critica

• discharging surplus water t
flow regime in the short ter

• clearing of vegetation will d
communities of local conse

• clearing of vegetation will r
potentially disturb individua

• clearing of vegetation will d
loss of individuals of some 
 

Section D: Mitigation measures (de

Mitigation measures to avoid, minimis
assets include: 
Avoid: 

• no clearing of Themeda gra

• no clearing of areas mappe

• avoidance of high value fau
 
Minimise:  

• minimise clearing of areas 
grassland’ (approximately 

• as far as practicable, infras
of undisturbed native veget

• design of creek realignmen
Springs 

• establishment of IAA to pro
 
Rectify and Reduce:  

• backfilling pits at Silvergras

• modification of final landfor

• construction of final landfor
Creek 

• monitor creek ecosystems 

• undertake progressive reha
riparian vegetation conditio

• if, at cessation of discharge
vegetation condition, rehab
vegetation to baseline (pre

• rehabilitate areas disturbed
specified in the Closure Pla

• clearing vegetation in a del
areas beyond the disturban

• implement an Adaptive Sur
management measures as
adverse effect on the wate
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scribe the significant adverse environmental impacts rela
ures are applied) 

al or high assets from the Expansion Proposal are: 

to Duck Creek may elevate the watertable locally and provide
rm.  This may in turn change the composition of creek vegetat

directly reduce the extent of vegetation communities, including
ervation significance 

reduce a small proportion of locally available habitat for Priorit
al occurrences of Priority Flora species 

directly disturb fauna habitat and will result in the displacemen
terrestrial fauna species. 

escribe all measures to Avoid, Minimise, Rectify and Red

se, rectify and reduce impacts of the Expansion Proposal on e

assland TEC 

ed as “broad / continuous good representation Astrebla tusso

una habitat (e.g. gorges). 

mapped as ‘mosaic to relatively good representation of Astre
1% of mapped extent) 

structure preferentially located in previously disturbed areas to
tation and to prevent loss of potential fauna and Priority Flora

nt to protect upstream and downstream channel, TEC, water q

ovide secondary use of surplus water, allowing for only period

ss to aid post mining recovery of groundwater to pre mining le

rm to maximise surface runoff to the TEC 

rm to ensure no impedance to flows in 1 in 100 year ARI flood

during discharge and compare against baseline data 

abilitation of riparian vegetation where monitoring indicates si
on during project operation 

e, riparian vegetation differs significantly from baseline (pre-im
bilitation actions will be undertaken to restore (as far as practic
-impact) condition 
d (excluding pit voids) following decommissioning, meeting fin
an 

liberately outward manner that allows for the progressive mov
nce footprint 

rface Water Management Plan that includes monitoring and a
s well as contingency measures to ensure that discharge does
r quality of Duck Creek. 

rgrass Expansion Project 

ated to the proposal 

e a more constant 
tion communities 

g vegetation 

ty Flora species and 

nt of fauna and the 

uce) 

environmental 

ck grassland” 

ebla tussock 

o minimise clearing 
a habitat 

quality and Palm 

dic discharge. 

evels 

d events of Caves 

gnificant changes in 

mpact) riparian 
cable) riparian 

nal land use criteria 

vement of fauna into 

adaptive 
s not have an 



 

PIR09174.01  Nammuldi Silvergrass PER Rev 3  

22-Jun-12  

Section E: Significant residual imp
all mitigation attempts have been e

The Expansion Proposal is not expec
Nammuldi Area.  Following the imple
following residual impacts on ‘High V

• clearing of approximately 4
Nammuldi Area) to enable 

• clearing and direct disturba
Astrebla tussock grassland
mosaic within the Silvergra
vegetation units PC6, PC9 
47). 

 

Section F: Proposed offsets for ea
Include a description of the land te
any encumbrances or other restric
offset and provide evidence demon

Rio Tinto proposes that offsets are re
assets: 

• clearing of approximately 4

• clearing and direct disturba
the mosaic of Astrebla tuss

 
Palm Springs is a Critical Environme
Area.  Palm Springs comprises high r
appropriate focus for provision of an 
 
Rio Tinto proposes to provide funds t
Plan.  The Palm Springs Managemen
management of threatening processe
Owners, relevant government agenci
concerning monetary and in-kind sup
Plan will be decided in negotiation wi
 

Section G: Spatial data relating to 
biodiversity, Appendix 4) 

Not Applicable  

Section H: Relevant data sources a
stakeholders, community and refe
environmental, technical or other r
offset. 

Additional technical detail has been p
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pacts (describe all the significant adverse residual impact
exhausted)  

cted to have significant residual impacts to any Critical Assets
mentation of all mitigation measures the Expansion Proposal 

Value’ assets: 

45 ha of riparian vegetation (approximately 9% of mapped ext
realignment of approximately 2.5 km section of Caves Creek 

ance of approximately 91 ha of ‘mosaic to relatively good repr
d’ PEC vegetation (approximately 1% of the total mapped occ
ass valley – refer to Figure 15).  Of this proposed disturbance 

and PC10, which are classed as “high conservation value” (T

ch significant residual impact (identify direct and contrib
enure and zoning / reservation status of the proposed offs
ctions on the land that may impact the implementation of 
nstrating how these issues have been resolved. 

equired for the following significant residual impacts to the follo

45 ha of riparian vegetation at Caves Creek 

ance of approximately 47 ha of vegetation of high conservatio
sock grassland PEC at Silvergrass. 

ntal Asset outside of the Proposal Boundary but within the Gr
riparian vegetation habitat values and Indigenous Heritage va
offset for the likely residual impacts of the Expansion Proposa

to support the development and implementation of a Palm Sp
nt Plan would deliver a framework for increasing scientific kno
es at Palm Springs.  The Plan would be developed in consulta
ies (i.e. DoW / DEC / EPA) and other key stakeholders.  Spec

pport for the development and implementation of the Palm Sp
th OEPA and presented in a detailed Offsets Package. 

offset site/s (see EPA Guidance Statement No. 19: enviro

and evidence of consultation (consultation with agencies
rences to sources of data / information). Include details o
relevant advice and information obtained to assist in the f

provided in Appendix 2. 

rgrass Expansion Project 

ts that remain after 

s within the Greater 
may have the 

tent in the Greater 

resentation of 
urrence of the 
47 ha comprises 

Table 29and Figure 

buting offsets). 
set site. Identify 
the proposed 

owing high value 

on significance within 

reater Nammuldi 
alues, making it an 
al described above.   

prings Management 
owledge and effective 
ation with Traditional 
cific details 
rings Management 

onmental offsets- 

s, relevant 
of specific 
formulation of the 
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18. Summary of e

18.1 Environmental ma

Rio Tinto will minimise environme
measures, which include: 

• maintaining an Environm

• implementing an Enviro
Management Plan (AEM

• developing environment
systems and performanc

• improving mechanisms 

• improving the efficiency 

• updating plans for distur

• training staff and contrac

• ensuring that community

• reporting regularly to sta

• aligning with the Rio Tin

Rio Tinto acknowledges the envi
its strong commitment to sustaina
(Section 6.3).  These principles a
and the Rio Tinto corporate envir

Rio Tinto maintains membership 
evaluate and adopt appropriate te
(Section 15.4). 

18.1.1 Rio Tinto (WA) HSEQ

Rio Tinto aims to conduct busine
compatible with the expectations
recognises that environmental re
encompass social obligations, lea
impacts. 

The existing operation at Nammu
guiding document for environmen
continuous improvement. 

Rio Tinto also operates under an
Environmental Management Sys
model, the key elements of which
objectives and targets for improv
response, corrective actions, aud

Rio Tinto’s sites were certified to 
required to successfully complete
demonstration of commitment to 
ISO14001 in 2006. 
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nvironmental measures and contro

anagement framework 

ental impacts through the implementation of ongoing m

mental Management System (EMS) and business syste

nmental Management Plan (EMP) and Agriculture Env
MP) for the Expansion Proposal (Appendix 3) 

tal improvement plans each year for priorities identified
ce 

to measure water and energy use, and greenhouse ga

of natural resource use 

rbance and closure, progressively rehabilitating and me

ctors in environmental requirements of their work 

y views are sought, respected and considered 

akeholders on performance 

nto (WA) Health Safety Environment and Quality Policy

ronmental protection principles listed in section 4a of th
able development and environmental management at i

are clearly reflected in the Rio Tinto (WA) HSEQ Policy
ronmental standards that are implemented across the R

of the Australian Greenhouse Challenge Plus program
echnology to improve greenhouse efficiency wherever 

Q Policy 

ess in an efficient and environmentally responsible man
 of shareholders, the government and the community. 

esponsibilities go beyond those required under statutory
adership in sustainable development and minimising e

uldi operates under the Rio Tinto (WA) HSEQ Policy.  T
ntal management and provides context and specific dir

 ISO14001 framework through implementation the Rio
tem.  ISO14001 is an internationally recognised contin
h include assessing environmental risk and legal requir
ement, training, operational control, communication, em

dits and review. 

ISO14001 in 2003.  To maintain ISO14001 certificatio
e regular external independent surveillance audits.  Su
continual improvement resulted in re-certification of Ri

rgrass Expansion Project 

ols 

management 

ems 

vironmental 

d in reviews of 

as emissions 

easuring success 

y (HSEQ). 

he EP Act through 
its operations 

y (Section 18.1.1) 
Rio Tinto Group. 

m and continues to 
possible 

nner that is 
 Rio Tinto also 
y regulations to 
nvironmental 

The Policy is the 
rection for 

o Tinto (WA) 
uous improvement 
rements, developing 
mergency 

n, these sites are 
ccessful 
o Tinto’s sites to 
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18.1.2 Environmental Mana

Plan (AEMP) 

The environmental aspects of the
Expansion Proposal.  This has be
issues arising from the Expansio
environmental management obje

• environmental factors po
Expansion Proposal 

• measures to prevent, m
Expansion Proposal 

• monitoring and reporting

Rio Tinto has comprehensive sta
impacts at all operations, includin
address in detail all management
implementation of the Expansion

The following management plans

• Groundwater Managem

• Adaptive Surface Water

• Vegetation and Flora Ma

• Terrestrial Fauna Manag

• Subterranean Fauna Ma

• Cultural Heritage Manag

• Mineral Waste Managem

• Hydrocarbon Manageme

• Emissions Management

• Waste Management Pla

• Fire Management Plan. 

Closure Plans for both Nammuld

The majority of the management 
however, the Surface Water Man
other management plans, to add
to areas of high conservation sig
adaptive management plan. 

The Cultural Heritage Manageme
Management Plan that has alrea
Heritage Management Plan will b

The Proponent has prepared an 
the IAA.  The purpose of the AEM
in relation to the IAA, including: 

• environmental factors po

• measures to prevent, m
IAA 

• monitoring and reporting

This AEMP will form the basis of 
during the implementation, opera
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agement Plan (EMP) and Agriculture Environmenta

e Expansion Proposal will be primarily managed throug
een prepared and will be implemented to manage spec
n Proposal (Appendix 3).  The purpose of the EMP is t

ectives and strategies in relation to the Expansion Prop

otentially affected by the construction and operational p

inimise, mitigate and manage any potential environme

g procedures. 

andard corporate practices in place to manage potentia
ng the existing Nammuldi AWT operation.  These stand
t measures required to mitigate potential risks resulting
 Proposal. 

s have been developed as part of the EMP: 

ent Plan 

r Management Plan 

anagement Plan 

gement Plan 

anagement Plan 

gement Plan 

ment Plan 

ent Plan 

t Plan 

an 

i and Silvergrass have been prepared separately.   

plans represent a summary of the relevant existing co
nagement Plan has been developed to a higher detailed
ress uncertainties in predicted impacts and provide add
nificance.  This has been achieved through the incorpo

ent Plan represents a summary of the site-specific Cult
dy been developed for the existing Nammuldi operatio

be further refined as results of ongoing surveys become

AEMP to address potential impacts of the establishme
MP is to document environmental management objectiv

otentially affected by the implementation and operation

inimise, mitigate and manage any potential environme

g procedures. 

the minimum standards that will be carried forward by 
ation, closure and rehabilitation of the Agriculture Area.

rgrass Expansion Project 

al Management 

gh the EMP for the 
cific environmental 
o document 

posal, including: 

phases of the 

ntal impacts of the 

al environmental 
dard procedures 
g from the 

orporate procedures; 
d standard than 
ditional protection 
oration of an 

tural Heritage 
n.  This Cultural 
e available. 

ent and operation of 
ves and strategies 

n stages of the IAA 

ntal impacts of the 

the Proponent 
  The AEMP 
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defines the overarching environm
ensure all management measure
obligations, responsibilities, envir
management and the AEMP revi

The following management plans

• Nutrients, Chemicals an

• Terrestrial Fauna Manag

• Flora and Vegetation Ma

• Fire Management Plan 

• Surface Water Managem

• Closure and Rehabilitati

18.2 Summary of likely

Table 61 outlines the controls tha
management of the Proposal for 

• implementation conditio

• conditions of the DEC (E
EP Act) for construction 

• conditions of the DEC (E
for the operation of activ

• conditions of the Licence
Water and Irrigation Act 

• relevant Rio Tinto Enviro

Proponent management controls
measures and/or actions contain

• Operation Environmenta

• Agriculture Environment

• Annual Environmental R

• Annual Aquifer Review 

• Closure Plans. 

Table 61 Statutory and environm

Factor Topic 

Key environmental factors 

Groundwater Extent of groundwa
drawdown 

Groundwater quality
quantity monitoring 

Waste fines disposa

Surface water  Discharge of surplu
water  

Diversion of Caves 
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mental management procedures, processes and system
es are adequately implemented.  This includes details o
ronmental awareness and inductions, document and in
ew procedure. 

s have been developed as part of the AEMP: 

nd Irrigation Management Plan  

gement Plan 

anagement Plan 

ment Plan 

ion Management Plan. 

y environmental control instruments 

at either currently exist or will be put in place to ensure 
each key environmental factor.  The controls include: 

ns as per any Statement issued by the Minister for the 

Environmental Management Division) Works Approval 
of works on prescribed premises 

Environmental Management Division) Licence (under P
vities on prescribed premises (ore processing, landfill a

es to ‘Take Water’ and disturbance to bed and banks (
t 1914 (WA)). 

onmental Standards and guidelines. 

s that will be regularly reviewed and that will apply to th
ed within the following documents: 

al Management Plan (EMP) 

tal Management Plan (AEMP) 

Report 

mental management controls for the Proposal 

Potential 
Statement 
Conditions 
(Part IV) 

EMP/ 
Closure 
Managemen
t Plan 

Works 
Approval/ 
Licence 
(Part V)/ 
regulation 

O

ater    

y and     

al     

us     

Creek 
   

A

rgrass Expansion Project 

ms in place to 
on statutory 
ncident 

appropriate 

Environment 

(under Part V of the 

Part V of the EP Act) 
and sewage facility) 

(under Rights in 

e Proposal include 

Other relevant 
legislation and 
regulations*** 

 Licence under 
RIWI Act 

 Bed and Bank 
licence under RIWI 
Act 
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Factor Topic 

Modified surface dr

Surface water quali
monitoring 

Vegetation 
and flora 

Extent of vegetation
clearing 

Weeds 

Terrestrial 
fauna  

Extent of habitat rem

Rare and endanger
fauna 

Feral fauna  

Subterranean 
fauna 

Extent of groundwa
drawdown (remova
stygofauna habitat)

Extent of mine pits 
(removal of troglofa
and stygofauna hab

AMD and 
Fibrous 
materials 

Exposure of PAF m

Storage of PAF min
waste  

Exposure and 
management of fibr
minerals  

Incidence of acid or
metalliferous draina

Aboriginal 
heritage 

Disturbance to Abo
heritage sites 

Closure Decommissioning, 
decontamination/re
on, and rehabilitatio

Monitoring groundw
properties post- clo

Other management considerations 

Noise and 
vibration 

Emissions of noise 
vibration 

Dust Dust generation  

Waste (other 
than PAF 
material) 

Mineral waste dump

Liquid waste (includ
sewage) 

Solid waste disposa
(landfill) 

Greenhouse 
gases 

Emissions reduction

Reporting 
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Potential 
Statement 
Conditions 
(Part IV) 

EMP/ 
Closure 
Managemen
t Plan 

Works 
Approval/ 
Licence 
(Part V)/ 
regulation 

O

rainage     

ty and     

n    
 

    

moval     

red    

    

ater 
l of 
 

   
 

auna 
bitat) 

   
 

material     

neral    
 

rous    
 

r 
age 

    

riginal    

mediati
on 

   A

water 
sure  

   
 

and    
 

    

ps     

ding    

al    

n 
   

   

rgrass Expansion Project 

Other relevant 
legislation and 
regulations*** 

 WC Act 

 Aboriginal 
Heritage Act 

 State Agreement  
Act 

 Mining Act 

 Health Act 

 Health Act 

 Carbon Pollution 
Reduction Scheme 
(proposed) 

 NGER Act 
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18.3 Summary of prop

performance stan

18.3.1 Groundwater 

The management measures to p

• dewatering of mining are

• groundwater abstraction

• groundwater levels in th

• waste fines storage will 

• an adaptive manageme
discharge of surplus wa

18.3.2 Surface water 

The management measures to p

• adaptive surface water m
contingency actions to e
particular to Palm Spring

• erosion protection will be

18.3.3 Vegetation and flora

The management measures to p

• establishing and demarc
significant areas such as
established 

• continuing internal appro

• modifying infrastructure 
vegetation 

• conducting further flora 

• maintain quality of surpl
ANZECC/ARMCANZ gu

• minimising the clearing o
Silvergrass 

• reducing the discharge o

• implementing a surplus 
downstream vegetation 

18.3.4 Terrestrial fauna 

The management measures to p

• as far as practicable, loc
disturbed areas to minim
fauna habitat 

• avoiding fauna habits of

• clearing vegetation in a 
fauna into areas beyond
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posed environmental management measure

ndards 

rotect the groundwater values include: 

eas will be kept to a minimum, whilst allowing safe min

n and discharge will be undertaken in accordance with 

e vicinity of the dewatering area will be regularly monit

be designed in order to mitigate the potential for the ge

nt plan will be developed with monitoring and continge
ter to natural watercourses. 

rotect the surface water values include: 

management plans will be developed that include ongo
ensure to there is no adverse effect on the water quant
gs 

e installed at surplus discharge points. 

a 

rotect the vegetation and flora values include: 

cating Environmental Exclusion Areas to prohibit distur
s the Themeda grasslands TEC around which a 200 m

oval system for ground disturbance 

layout and location wherever feasible to avoid significa

and vegetation surveys as required within the Proposa

us water discharge in accordance with trigger values d
uidelines 

of riparian vegetation for the Caves Creek channel alig

of dewatering water through diversion to agricultural us

water management strategy that takes account of the 
and flora for each of the discharge locations, where pr

rotect the terrestrial fauna values include: 

cating infrastructure and transport routes preferentially 
mise clearing of undisturbed native vegetation to preve

f high conservation significance wherever practicable 

deliberately outward manner that allows for the progre
d of the disturbance footprint 

rgrass Expansion Project 

es and 

ning of the orebodies 

relevant licences 

tored 

eneration of AMD 

ncy actions for the 

oing monitoring and 
ity and quality, in 

rbance covering 
m buffer zone will be 

ant species or 

al Boundary 

developed under 

gnment at 

se 

relative values of 
racticable. 

in previously 
nt potential loss of 

essive movement of 
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• native animals encounte
move on if there is no th

• maintaining appropriate 
are sign-posted, vehicle

• providing workforce env
protecting conservation 
areas of high conservati

• disturbed areas will be p
accordance with the EM

• rehabilitation will utilise t
they create extremely go

• development and implem
conservation significanc

18.3.5 Subterranean fauna 

The management measures to p

• restricting mine pit distu

• monitoring the extent of 

• containing and bunding 
hydrocarbon usage in co
requirements. 

18.3.6 AMD and Fibrous ma

Management and mitigation mea

• constructing bunding in 
surface runoff flowing ov

• constructing PAF materi
in areas where runoff fro

• conducting field inspecti
appropriate dumps 

• monitoring dewatering e
appropriate trigger value
or WA Interagency Guid

• reducing the time betwe
time that the material ca

18.3.7 Aboriginal heritage 

The management measures to p

• prior to any ground distu
ethnographic survey) on
Section 15 of the Aborig

• conduct all Aboriginal he
People 

• liaise with local Aborigin
and implementation of th

• prepare a community an
completed plan to the M

• obtain approvals for any
the AH Act 

Nammuldi-Silve

266 

ered on-site (including during clearing) will be given the
hreat to personnel safety in doing so 

speed limits for mining equipment and light vehicles b
e speeds are monitored and all personnel and contracto

vironmental education programs and training on the imp
significant fauna and habitat and discouraging personn
ion significance 

progressively rehabilitated as soon as possible followin
MP and site rehabilitation plan 

topsoil, log debris and leaf litter formed and retained du
ood microhabitat for a large range of fauna, particularly

mentation of fauna management plans for species of e
ce, as appropriate. 

rotect the subterranean fauna values of the Proposal B

rbance to areas indicated in Schedule 1 of Ministerial S

groundwater drawdown within observation bores at Si

hydrocarbon storage facilities, re-fuelling locations and
ompliance with corporate policy, relative standards and

aterials 

asures for geochemical risk identified include: 

accordance with the surface water management desig
ver exposed PAF material on the pit walls 

ial waste dumps in accordance with Rio Tinto SCARD 
om surrounding areas is minimal 

ions during mining to ensure all PAF material is transpo

effluent for quality and diverting it for segregation and/o
es, established in accordance with ANZECC/ARMCAN
delines (WRC 2000b) for water quality, are exceeded 

een blasting and hauling during the summer months to 
an oxidise or possibly generate AMD in case there is ra

rotect the Aboriginal heritage values of the Proposal B

urbance, undertake an Aboriginal heritage survey (i.e. a
n the area proposed to be disturbed and report any sus
ginal Heritage Act 

eritage surveys in consultation with the DIA and the Ea

nal community and keep them informed of the progress
he Expansion Proposal 

nd social benefits plan in consultation with local govern
Minister for approval 

y disturbance required to identified sites in accordance 

rgrass Expansion Project 

e opportunity to 

y ensuring all roads 
ors are educated 

portance of 
nel from visiting 

ng use and in 

uring clearing, as 
y reptiles 

elevated 

Boundary include: 

Statement 558 

lvergrass 

d areas of stationary 
d legal 

gn to reduce  

management plan 

orted to the 

or treatment if 
Z (2000) guidelines 

limit the amount of 
ainfall. 

oundary include: 

archaeological and 
spected sites under 

astern Guruma 

s of the development 

nment(s) and submit 

with section 18 of 
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• implement contingency 
of identification of poten
(i.e. immediately stop wo

• arrange for the local Abo

• prepare and implement 
discuss gender-restricte

• undertake mitigative sal
groups including the Eas

• protect all identified sites
be disturbed under sect
in consultation with the E
the actual implemented 

• prepare reports on all ar

• document the location o

18.3.8 Closure 

Rio Tinto will develop and implem
Preparing Mine Closure Plans (D
long-term impacts on the environ
are safe and are suitably rehabili
re-establishment). The following
vision for the Expansion Proposa

• minimise the post-closu
state compatible with re
and delivering a net pos

• remediate the area to en
environment and with th

• work with employees an
other opportunities 

• work with Indigenous co
and management of the

Detailed management of closure 

18.4 Suggested enviro

The proposed changes to the rele
Nammuldi-Silvergrass are identif

Rio Tinto has reviewed in Table 6
approved operations, where relev
Proposal, such that the Expansio
statement.  Rio Tinto Commitmen
Rio Tinto considers there are a n
Statement that are either not aud

New Environmental Conditions h
Conditions and Proponent Comm
duplicate other regulatory control
The proposed conditions replace

A condition has not been sugges
environmental control instrument
The proposed conditions are outc
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actions described in the Aboriginal Heritage Managem
tial Aboriginal heritage sites and/or skeletal remains du
ork at the discovery site) 

original groups to receive training and monitor ground d

an Aboriginal cultural awareness programme for all sit
ed locations) 

vage at sites with the co-operation and involvement of 
stern Guruma People 

s located near construction or operational areas that a
ion 18 of the AH Act through the implementation of me
Eastern Guruma People.  A minimum 50m buffer zone
buffer will be greater than this in most places, specifica

rchaeological findings and monitoring 

of all protected sites in a Geographic Information Syste

ment a closure plan for each site in accordance with the
DMP & EPA 2011) to manage and mitigate unavoidable
nment.  Closure management will assist in ensuring tha
tated for the long-term end land use (pastoral activity a
 closure objectives have been identified as part of the 

al: 

re environmental impact by returning the land and wate
gional ethnographic and ecological values, preserving 

sitive result with respect to regional biodiversity  

nd states that are safe and stable that are compatible w
he agreed end land use. 

nd key stakeholders to identify and manage ongoing em

ommunities and other stakeholders towards the preserv
e region’s cultural heritage. 

is be covered in the Closure Plans. 

onmental conditions 

evant key characteristics table (Table 1, Schedule 1 of
ied in Table 5. 

62 the existing Environmental Conditions in Statement 
vant, and proposed new Environmental Conditions for 
on Proposal and existing operations can be defined und
nts listed in Schedule 2 of Statement 558 have been re
umber of conditions and Proponent commitments in th

ditable or no longer relevant (that is, they have been ful

ave been suggested in Table 64 to consolidate the exi
mitments in Statement 558.  The new Environmental Co
ls that are capably and likely to be applied under other 

e the conditions and commitments in the existing Statem

sted if the environmental impact can, or is adequately a
ts (Section 18.3), the EMP and AEMP (Appendix 3) or 
come-based and are thus auditable.  Any breach of the

rgrass Expansion Project 

ment Plan in the case 
uring construction 

disturbing activities  

e personnel (e.g. 

the local Aboriginal 

re not approved to 
easures determined 
 is preferred, and 
ally at Silvergrass  

m and on-site plan. 

e Guidelines for 
e and/or potential 
at disturbed areas 
and/or ecosystem 
current closure 

er resources to a 
local biodiversity 

with the surrounding 

mployment and 

vation, protection 

f Statement 558) 

558 for the 
the Expansion 
der a single 
eview in Table 63.  
he existing 
lfilled). 

sting Environmental 
onditions do not to 
existing legislation.  

ment.   

addressed by other 
the Closure Plans.  
ese instruments will 
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require a response involving inve
management measures and stak

Table 62 Review of existing env

No.  Statement 558 Condition  

Implementation 

1-1 Subject to these conditions 
shall implement the proposa
this statement. 

1-2 Where the proponent seeks
proposal as documented in 
way that the Minister for the
advice of the Environmenta
substantial, the proponent s
Environmental Protection A

1-3 Where the proponent seeks
proposal as documented in 
way that the Minister for the
advice of the Environmenta
substantial, those changes 

Proponent Commitments 

2-1 The proponent shall implem
management commitments
statement. 

2-2 The proponent shall implem
management commitments
part of the fulfilment of cond
statement. 

Proponent 

3-1 The proponent for the time 
the Environment under sect
Environmental Protection A
implementation of the propo
for the Environment has exe
section 38(7) of the Act to r
proponent and nominate an
proposal. 

3-2 Any request for the exercise
referred to in condition 3-1 s
this statement endorsed wit
replacement proponent to c
with the conditions and proc

3-3 The proponent shall notify t
Protection of any change of
address within 30 days of s
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estigation of potential impacts and implementation of m
keholder consultation, as required. 

vironmental Conditions  

Consideration 

and procedures, the proponent 
al as documented in schedule 1 of 

Condition to be replac
contemporary conditio
The proponent shall im
proposal subject to the
statement and within t
in Schedule 1 of this S

s to change any aspect of the 
schedule 1 of this statement in any 

e Environment determines, on 
al Protection Authority, is 
shall refer the matter to the 

Authority 

No change, retained. 

s to change any aspect of the 
Schedule 1 of this statement in any 

e Environment determines, on 
al Protection Authority, is not 
may be effected. 

No change, retained. 

ment the consolidated environmental 
 documented in Schedule 2 of this 

Condition no longer re
commitments can be i
Schedule 1. May be d

ment subsequent environmental 
 which the proponent makes as 
ditions and procedures in this 

being nominated by the Minister for 
tion 38(6) or (7) of the 

Act 1986 is responsible for the 
osal until such time as the Minister 
ercised the Minister's power under 
evoke the nomination of that 

nother person in respect of the 

Condition to be replac
contemporary conditio
The proponent nomina
for the Environment un
38(7) of the Environme
1986 (WA) is responsi
implementation of the 

e of that power of the Minister 
shall be accompanied by a copy of 
th an undertaking by the proposed 
carry out the proposal in accordance 
cedures set out in the statement. 

No change, retained. 

the Department of Environmental 
f proponent contact name and 
uch change. 

Condition to be replac
contemporary conditio
The proponent shall n
Executive Officer (CEO
the Environmental Pro
(OEPA) of any change
address of the Propon
notices or other corres
days of such change. 

rgrass Expansion Project 

mitigation and 

ced with equivalent 
on: 
mplement the 
e conditions of this 
the footprint defined 
Statement. 

elevant, existing 
ncorporated into 
eleted. 

ced with equivalent 
on: 
ated by the Minister 
nder section 38(6) or 
ental Protection Act 
ible for the 
Proposal. 

ced with equivalent 
on: 
otify the Chief 
O) of the Office of 
otection Authority 
e of the name and 
nent for the serving of 
spondence within 30 
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No.  Statement 558 Condition  

Commencement 

4-1 The proponent shall provide
Environment within five yea
the proposal has been subs

4-2 Where the proposal has not
within five years of the date
implement the proposal as 
lapse and be void. The Min
determine any question as t
substantially commenced. 

4-3 The proponent shall make a
Environment for any extens
commencement of the prop
date of this statement at lea
of the five year period referr

4-4 Where the proponent demo
Minister for the Environmen
Protection Authority that the
proposal have not changed
grant an extension not exce
commencement of the prop

Compliance Auditing 

5-1 The proponent shall submit
accordance with an audit pr
between the proponent and
Protection. 

5-2 Unless otherwise specified,
Department of Environment
assessing compliance with 
commitments contained in t
formal, written advice that t

5-3 Where compliance with any
commitment is in dispute, th
Minister for the Environmen
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Consideration 

e evidence to the Minister for the 
ars of the date of this statement that 
stantially commenced. 

Condition to be replac
contemporary conditio
The authorisation to im
proposal provided for 
shall lapse and be void
after the date of this S
Proposal to which this
not substantially comm

t been substantially commenced 
e of this statement, the approval to 
granted in this statement shall 
ister for the Environment will 
to whether the proposal has been 

Condition to be replac
contemporary conditio
The proponent shall p
the OEPA with written
demonstrates that the 
substantially commenc
expiration of five years
this Statement. 

application to the Minister for the 
sion of approval for the substantial 
posal beyond five years from the 
ast six months prior to the expiration 
red to in conditions 4-1 and 4-2. 

No change, retained. 

onstrates to the requirements of the 
nt on advice of the Environmental 
e environmental parameters of the 
 significantly, then the Minister may 

eeding five years for the substantial 
posal. 

No change, retained. 

t periodic Compliance Reports, in 
rogram prepared in consultation 

d the Department of Environmental 

Condition to be replac
contemporary conditio
The proponent shall p
a compliance assessm

, the Chief Executive Officer of the 
tal Protection is responsible for 
the conditions, procedures and 
this statement and for issuing 
he requirements have been met. 

Condition to be replac
contemporary conditio
The proponent shall su
the OEPA, the complia
plan required by condi
months prior to the firs
required by condition 5
assessment plan shall

• frequency of comp

• approach and timi
assessments 

• retention of compl

• methods for report
compliances and a
actions 

• table of contents o

• public availability o
reports. 

y condition, procedure or 
he matter will be determined by the 
nt. 

Condition to be replac
contemporary conditio
The proponent shall a
with conditions in acco
compliance assessme
condition 5-1. 

rgrass Expansion Project 

ced with equivalent 
on: 
mplement the 
in this Statement 
d within five years 

Statement if the 
 Statement relates is 

menced. 

ced with equivalent 
on: 
rovide the CEO of 
 evidence which 
Proposal has 

ced, on or before the 
s from the date of 

ced with equivalent 
on: 
repare and maintain 

ment plan. 

ced with equivalent 
on: 
ubmit to the CEO of 
ance assessment 
ition 5-1 at least six 
st compliance report 
5-6.  The compliance 
l indicate: 

pliance reporting 

ng of compliance 

iance assessments 

ting of potential non-
associated corrective 

of compliance reports 

of compliance 

ced with equivalent 
on: 
ssess compliance 
ordance with the 
ent plan required by 
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No.  Statement 558 Condition  

5-4  

5-5  

5-6  
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Consideration 

New contemporary co
The proponent shall re
compliance assessme
compliance assessme
condition 5-1 and shal
available when reques
the OEPA. 

New contemporary co
The proponent shall a
OEPA of any potential
soon as practicable. 

New contemporary co
The proponent shall su
assessment report ann
of issue of this Statem
previous 12 month per
the CEO of the OEPA
assessment report sha

• be endorsed by th
Managing Director
approved in writing
delegated to sign 
Director’s behalf; 

• include a statemen
proponent has com
conditions; 

• identify all potentia
and describe corre
preventative action

• be prepared and m
available in accord
compliance asses

• indicate any propo
compliance asses
by condition 5-1. 

rgrass Expansion Project 

ndition proposed: 
etain reports of all 
ents described in the 
ent plan required by 
ll make those reports 
sted by the CEO of 

ndition proposed: 
dvise the CEO of the 
l non-compliance as 

ndition proposed: 
ubmit a compliance 
nually from the date 

ment addressing the 
riod or as agreed by 
.  The compliance 
all: 

he proponent’s 
r or a person, 
g by the OEPA, 
on the Managing 

nt as to whether the 
mplied with the 

al non-compliances 
ective and 
ns taken; 

made publicly 
dance with the 
sment plan; 

osed changes to the 
sment plan required 
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No.  Statement 558 Condition  

Subterranean Fauna Sampling Pla

6-1 Within twelve months follow
authority to decision-making
the Environmental Protectio
prior to commencing dewat
Nammuldi or Silvergrass ar
Subterranean Fauna Samp
the requirements of the Env
advice of the Department o
Western Australian Museum
Conservation and Land Ma
The objective of this Plan is

• to increase scientific kn
to assist in the conserva
species. 

This Plan shall address: 
1. subterranean fauna sur

dewatering operations t
significance of any spec

2. characterisation of subt
affected by dewatering 
subterranean fauna hab

3. subterranean fauna sur
areas to be affected by 
the uniqueness, or othe
be affected; and 

4. specific measures to re
information on any spec

6-2 The proponent shall implem
Fauna Sampling Plan requi

6-3 The proponent shall make t
Plan required by condition 6
requirements of the Environ

6-4 The results from the Subter
be submitted to the Environ
Western Australian Museum
Conservation and Land Ma

6-5 Should the Environmental P
on the review of the results 
objective to maintain the ab
geographical distribution of 
compromised, then the prop
to the requirements and tim
Authority 

Decommissioning Plan 

7-1 At least six months prior to 
decommissioning, or at a ti
Environmental Protection, the
Decommissioning Plan desig
suitable condition, with no lia
requirements of the Environm
advice of the Department o
The Final Decommissioning
1. removal or, if appropria

infrastructure; 

2. rehabilitation of all distu
for the agreed new land

3. identification of contam
evidence of notification 
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Consideration 

n 

wing the issuing of the formal 
g authorities under section 45(7) of 
on Act 1986, or at least three years 
ering operations at either the 
rea, the proponent shall develop a 
pling Plan for the respective area, to 
vironmental Protection Authority on 
f Environmental Protection, the 

m and the Department of 
nagement. 

s: 

nowledge about subterranean fauna 
ation of subterranean fauna 

rveys of the areas to be affected by 
to establish the conservation 
cies within the affected areas; 

terranean fauna habitats to be 
and identification of similar 
bitats outside the affected areas;  

rveys of similar habitats outside the 
dewatering operations to establish 

erwise, of fauna within the areas to 

cord and preserve biological 
cies collected in the project area. 

Condition no longer re
impact assessment ha
for subterranean fauna

ment the approved Subterranean 
red by condition 6-1 

the Subterranean Fauna Sampling 
6-1 publicly available, to the 
nmental Protection Authority. 

rranean Fauna Sampling Plan shall 
nmental Protection Authority, the 
m and the Department of 
nagement. 

Protection Authority consider, based 
required by condition 6-4, that its 

bundance, species diversity and 
subterranean fauna would be 

ponent shall develop an action plan 
ming of the Environmental Protection 

the anticipated date of 
me agreed with the Department of 
e proponent shall prepare a Final 
gned to ensure the site is left in a 
bility to the State, to the 
mental Protection Authority on 
f Environmental Protection. 
g Plan shall address: 

ate, retention of plant and 

urbed areas to a standard suitable 
d use(s); and 

inated areas, including provision of 
to relevant statutory authorities. 

Retained as Final Clos

rgrass Expansion Project 

elevant, sampling and 
as been conducted 
a. May be deleted 

sure Plan. 
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No.  Statement 558 Condition  

7-2 The proponent shall implem
Plan required by condition 
for the Environment determ
complete. 

7-3 The proponent shall make t
required by condition 7-1 p
requirements of the Environ

Performance Review 

8-1 Each six years following the
the proponent shall submit 
Department of Environment

• to document the outcom

• to review the success o

• to evaluate the environm
years; relevant to the fo

1. environmental objective
Protection Authority Bu

2. proponent's consolidate
commitments documen
and those arising from t
procedures in this state

3. environmental managem
performance targets; 

4. environmental managem

5. environmental performa

to the requirements of the E
on advice of the Departmen
Note: The Environmental P
changes and actions to the 
following consideration of th
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Consideration 

ment the Final Decommissioning 
7-1until such time as the Minister 

mines that decommissioning is 

the Final Decommissioning Plan 
ublicly available, to the 
nmental Protection Authority. 

e commencement of construction, 
a Performance Review to the 
tal Protection: 

mes, beneficial or otherwise; 

of goals, objectives and targets; and 

mental performance over the six 
ollowing: 
es reported on in Environmental 
lletin 997 or subsequent bulletin; 

ed environmental management 
nted in schedule 2 of this statement 
the fulfilment of conditions and 

ement; 

ment system environmental 

ment programs and plans; and/or 

ance indicators; 

Environmental Protection Authority 
nt of Environmental Protection. 
rotection Authority may recommend 
Minister for the Environment 

he Performance Review. 

No change, retained. 

 

rgrass Expansion Project 
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Table 63 Consideration of existi

 Commitments 

Environmental Management Plan  

1 The proponent will prepare 
Project that will outline the: 

• environmental performa
environmental factors; 

• management of environ
and operation; 

• monitoring of key enviro

• reporting and auditing p
The EMP will be prepared i
Government agencies and 
public review. 

Environmental Management Syste

2 The proponent will develop 
Environmental Managemen
incorporates the following e

• environmental policy an
commitment 

• mechanisms and proce
– planning to meet envi
– implementation and o

environmental require
– measurement and ev

performance 
– review and improvem

Annual Environmental Reporting 

3 The proponent will include t
annual and triennial environ
once construction commenc

Closure Plan  

4 The proponent will prepare 
Project. The plan will addre
toward: 

• mine voids 

• waste dumps 

• tailings storage facilitie

• transport linkage betwe

• processing plants 

• associated infrastructur
and will provide the basis 
eventual 'walk-away' closu
part of this closure plan, f
be assessed, taking accou
capillary rise relationships.
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ing environmental Commitments (Schedule 2 of Statem

Consideration 

and implement an EMP for the 

ance objectives for relevant 

nmental impacts from construction 

onmental aspects; 

procedures 
n consultation with relevant 
will be subjected to a targeted 

Commitment to be inc
Schedule 1 and modif
The proponent will imp
AEMP for the Project t

• environmental per
for relevant enviro

• management of en
from construction 

• monitoring of key 
aspects; 

• reporting and audi

m 

and subsequently implement an 
nt System for the Project that 
elements: 

nd associated corporate 

esses to ensure 
ironmental requirements 
operation of actions to meet 
ements 
aluation of environmental 

ment of environmental outcomes 

Commitment to be inc
Schedule 1 and modif
The proponent will imp
Environmental Manag
the Project that include

• environmental pol
corporate commitm

• mechanisms and p
– planning to mee

requirements 
– implementation 

actions to meet 
requirements 

– measurement a
environmental p

– review and impr
environmental o

the Project in its consolidated 
nmental reporting to Government 
ces 

Commitment to be inc
Schedule 1.  

a detailed closure plan for the 
ess closure actions to be taken 

es 

een Silvergrass and Nammuldi 

re 
for the development of an 

ure strategy for the Project. As 
inal backfill levels in-pit voids will 

unt of mean water table levels and 
 

Commitment to be inc
Schedule 1 and modif
The Proponent will pre
over the life of the Pro
with the requirements 
Guidelines for Closure
Closure Plans will be u
results of closure plan
resubmitted to EPA ev
 

rgrass Expansion Project 

ment 558) 

orporated into 
ied to state: 
plement an EMP and 
that includes: 

rformance objectives 
onmental factors; 

nvironmental impacts 
and operation; 

environmental 

iting procedures. 

orporated into 
ied to state: 
plement an 
ement System for 
es: 

icy and associated 
ment 

processes to ensure 
et environmental 

and operation of 
environmental 

nd evaluation of 
performance 
rovement of 
outcomes. 

orporated into 

orporated into 
ied to state: 
epare Closure Plans 
oject in accordance 

of the EPA/DMP 
e Planning.   
updated with the 
ning and 
very three years. 
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 Commitments 

Additional surveys - biological 

5 The proponent will undertak
vegetation and fauna) surve
surveyed where Project infr
tailings storage facility (cent
Village and the power line 
If relevant, appropriate act
to avoid significant areas. 

Riverine vegetation monitoring 

6 The proponent will develop 
monitoring program to dete
vegetation that may occur a
Silvergrass mine pits and
discharges into Caves Cr
where appropriate implem
periodic irrigation/flooding

Rare Fauna 

7 The proponent will prepare
plan for the Ghost Bat (Ma
EMP, required by commitm
are present in the Project a
revisions of the Western Au
or the Commonwealth Critic

Caves Creek stream flow 

8 The proponent will monitor 
make the data available to t
and utilise the data in projec

Groundwater monitoring and modellin

9 The proponent will prepare 
monitoring plan (including m
Springs) and incorporate th
groundwater modelling pred

Recharge options 

10 The proponent will investiga
recharge options at Nammu
from mine dewatering that w
surface drainage 

Additional surveys – Aboriginal sites 

11 The proponent will involv
Corporation in additional a
surveys to identify sites, and
Project area that are like
with a heritage survey pro
Maliwartu Aboriginal Corpo

Mechanism for future Aboriginal site s

12 Additional Aboriginal site s
accordance with a heritage
the Maliwartu Aboriginal Co
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Consideration 

ke additional biological (flora, 
eys of those areas not already 
rastructure is planned, such as the 
tral thickened discharge area), the 
from the Dampier - Tom Price line. 
tions will be taken during design 

Biological survey requ
completed for most as
biological work for the 
not been completed.   
Commitment to be inc
Schedule 1 and modif
The proponent will und
biological (flora, veget
surveys of those areas
surveyed where Proje
planned, such as the p
vehicle road between 

and implement a riverine 
rmine the extent of any impacts on 
as a result of dewatering the 
 from mine dewatering 

reek. It will also assess, and 
ment, feasible options (such as 
) to reduce significant impacts. 

Riverine management
regime and contingenc
specified in the Surfac
Management Plan, co
Delete commitment. 

e and implement a management 
crodermas gigas) as part of the 
ent 1, plus any fauna species that 
area which may be listed in future 
ustralian Rare and Endangered List 
cally Endangered List. 

Terrestrial fauna mana
monitoring regime and
are specified in the Te
Management Plan, co
Delete commitment. 

stream flows in Caves Creek and 
the Water and Rivers Commission 
ct design 

Riverine management
regime and contingenc
specified in the Surfac
Management Plan, co
Delete commitment. 

ng 

and implement a groundwater 
monitoring water levels in Palm 
e outcomes to improve the 
dictions 

Groundwater manage
monitoring regime and
are specified in the Gr
Management Plan, co
Delete commitment. 

ate the feasibility of groundwater 
uldi for handling water generated 
will otherwise be discharged via 

Groundwater manage
monitoring regime and
are specified in the Gr
Management Plan, co
Delete commitment. 

ve the Maliwartu Aboriginal 
archaeological and ethnographic 
d their significance, within the 
ly to be disturbed in accordance 

otocol as agreed with the 
oration 

Aboriginal heritage su
have been described f
any additional surveys
accordance with the A
Plan, contained in the 
commitment. 

surveys 

surveys will be undertaken in 
e survey protocol as agreed with 
orporation 

Aboriginal heritage su
have been described f
any additional surveys
accordance with the A
Plan, contained in the 
commitment. 

rgrass Expansion Project 

uirements have been 
spects.  The 

BS4 haul road has 

orporated into 
ied to state: 
dertake additional 
tation and fauna) 
s not already 
ct infrastructure is 
proposed heavy 
Nammuldi and  BS4. 

t actions, monitoring 
cy actions are 

ce Water 
ontained in the EMP. 

agement actions, 
d contingency actions 
errestrial Fauna 
ontained in the EMP. 

t actions, monitoring 
cy actions are 

ce Water 
ontained in the EMP. 

ment actions, 
d contingency actions 
roundwater 
ontained in the EMP. 

ment actions, 
d contingency actions 
roundwater 
ontained in the EMP.  

rvey requirements 
for the Survey Area, 
s will conducted in 
Aboriginal Heritage 

EMP. Delete 

rvey requirements 
for the Survey Area, 
s will conducted in 
Aboriginal Heritage 

EMP.  Delete 
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 Commitments 

Consultation on Section 18 applicatio

13 The proponent will consult w
Corporation and Eastern Gu
the Project area before any
developed in keeping with a

Aboriginal social and cultural issues a

14 The proponent will consult 
Corporation (and the Native
identify and assess any soc
physical and biological en
addressed through the esta
Agreement. 

 

Table 64 Suggested Conditions

No.  Condition for Expansion Pro

Implementation 

1-1 The proponent shall implem
footprint defined in Schedul

1-2 Where the proponent seeks
statement in any way that th
Protection Authority, is subs
Authority 

1-3 Where the proponent seeks
statement in any way that th
Protection Authority, is not s

Proponent  

2-1 The proponent nominated b
Environmental Protection A

2-2 Any request for the exercise
by a copy of this statement 
out the proposal in accorda

2-3 The proponent shall notify t
Authority (OEPA) of any ch
correspondence within 30 d

Environmental management 

3-1 The proponent will impleme

• environmental performa

• management of environ

• monitoring of key enviro

• reporting and auditing p

3-2 The proponent will impleme

• environmental performa

• management of environ

• monitoring of key enviro

• reporting and auditing p

3-3 The proponent will impleme

• environmental policy an

• mechanisms and proce
– planning to meet envi
– implementation and o
– measurement and ev
– review and improvem
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Consideration 

on 

with the Maliwartu Aboriginal 
uruma Elders on Aboriginal sites in 

y Section 18 application is 
an agreed protocol 

As approval under Sec
Act requires consultati
holders, this commitm
considered necessary
commitment. 

associated with the environment 

with the Maliwartu Aboriginal 
e Title Claimants it represents) to 
cial and cultural aspects of the 
nvironment impacted. This will be 
ablishment of a Land Use 

An Indigenous Land U
(ILUA) has been estab
Eastern Guruma Peop
native title claimant gr
commitment is no long
necessary. 
Delete commitment. 

s 

oposal 

ment the proposal subject to the conditions of this statement a
le 1 of this Statement. 

s to change any aspect of the proposal as documented in sch
he Minister for the Environment determines, on advice of the 
stantial, the proponent shall refer the matter to the Environme

s to change any aspect of the proposal as documented in Sch
he Minister for the Environment determines, on advice of the 
substantial, those changes may be effected. 

by the Minister for the Environment under section 38(6) or 38(
Act 1986 (WA) is responsible for the implementation of the Pro

e of that power of the Minister referred to in condition 3-1 sha
endorsed with an undertaking by the proposed replacement p

ance with the conditions and procedures set out in the stateme

the Chief Executive Officer (CEO) of the Office of the Environm
ange of the name and address of the Proponent for the servin

days of such change. 

ent an EMP for the Project that includes: 

ance objectives for relevant environmental factors; 

nmental impacts from construction and operation; 

onmental aspects; 

procedures 

ent an Agricultural EMP for the Project that includes: 

ance objectives for relevant environmental factors; 

nmental impacts from construction and operation of the IAA; 

onmental aspects; 

procedures 

ent an Environmental Management System for the Project tha

nd associated corporate commitment 

esses to ensure 
ironmental requirements 
operation of actions to meet environmental requirements 
aluation of environmental performance 

ment of environmental outcomes 

rgrass Expansion Project 

ction 18 of the AH 
ion with native title 
ent is no longer 

y.  Delete 

Use Agreement 
blished with the 
ple, the recognised 
oup.  Therefore this 
ger considered 

and within the 

edule 1 of this 
Environmental 

ental Protection 

hedule 1 of this 
Environmental 

(7) of the 
oposal. 

ll be accompanied 
proponent to carry 
ent. 

mental Protection 
ng of notices or other 

at includes: 
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No.  Condition for Expansion Pro

Groundwater and surface water 

4-1 The proponent will include d
Agricultural EMP required u

4-2 The proponent will include d
EMP required under 3-1 an

Vegetation and Flora 

5-1 The proponent will include c
under 3-1 and 3-2. 

Commencement 

6-1 The authorisation to implem
years after the date of this S
commenced. 

6-2 The proponent shall provide
Proposal has substantially c
Statement. 

6-3 The proponent shall make a
the substantial commencem
months prior to the expiratio

6-4 Where the proponent demo
Environmental Protection A
significantly, then the Minist
commencement of the prop

Compliance Auditing 

7-1 The proponent shall prepar

7-2 The proponent shall submit
5-1 at least six months prior
assessment plan shall indic

• frequency of complianc

• approach and timing of 

• retention of compliance

• methods for reporting o

• table of contents of com

• public availability of com

7-3 The proponent shall assess
required by condition 5-1. 

7-4 The proponent shall retain r
plan required by condition 5
OEPA. 

7-5 The proponent shall advise 

7-6 The proponent shall submit
Statement addressing the p
assessment report shall: 

• be endorsed by the pro
delegated to sign on the

• include a statement as 

• identify all potential non

• be prepared and made 

• indicate any proposed c

Annual Environmental Reporting  

8-1 The proponent will include
Government once construct

Final Closure and Decommissionin

9-1 The Proponent shall prepar
the EPA/DMP Guidelines fo

9-2 Closure Plans will be updat
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oposal 

detailed groundwater quality and quantity monitoring program
under 3-1 and 3-2. 

detailed surface water quality monitoring programs in the EMP
d 3-2. 

controls to manage fire and weed introduction in the EMP and

ment the proposal provided for in this Statement shall lapse an
Statement if the Proposal to which this Statement relates is no

e the CEO of the OEPA with written evidence which demonstr
commenced, on or before the expiration of five years from the

application to the Minister for the Environment for any extensi
ment of the proposal beyond five years from the date of this st
on of the five year period referred to in conditions 4-1 and 4-2

onstrates to the requirements of the Minister for the Environme
Authority that the environmental parameters of the proposal ha
ter may grant an extension not exceeding five years for the su

posal. 

e and maintain a compliance assessment plan. 

t to the CEO of the OEPA, the compliance assessment plan re
r to the first compliance report required by condition 5-6.  The

cate: 

e reporting 

compliance assessments 

e assessments 

of potential non-compliances and associated corrective actions

mpliance reports 

mpliance reports. 

s compliance with conditions in accordance with the complian

reports of all compliance assessments described in the comp
5-1 and shall make those reports available when requested by

the CEO of the OEPA of any potential non-compliance as so

t a compliance assessment report annually from the date of is
previous 12 month period or as agreed by the CEO of the OEP

ponent’s Managing Director or a person, approved in writing b
e Managing Director’s behalf; 

to whether the proponent has complied with the conditions; 

n-compliances and describe corrective and preventative action

publicly available in accordance with the compliance assessm

changes to the compliance assessment plan required by cond

e the Project in its consolidated annual and triennial environm
tion commences 

ng 

re Closure Plans over the life of the Project in accordance with
or Closure Planning. 

ted with the results of any closure planning and submitted to 

rgrass Expansion Project 

ms in the EMP and 

P and Agricultural 

d AEMP required 

nd be void within five 
ot substantially 

rates that the 
e date of this 

on of approval for 
tatement at least six 

2. 

ent on advice of the 
ave not changed 
ubstantial 

equired by condition 
e compliance 

s 

ce assessment plan 

liance assessment 
y the CEO of the 

oon as practicable. 

ssue of this 
PA.  The compliance 

by the OEPA, 

ns taken; 

ment plan; 

dition 5-1. 

mental reporting to 

h the requirements of 

EPA every 5 years. 
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No.  Condition for Expansion Pro

9-3 At least 3 years prior to Clo
demonstrate how the chose
Project: 

• safe stable non-pollutin

• landform and vegetation

• meets objectives agree

9-4 The Proponent shall implem
monitoring that the objectiv

9-5 The proponent shall make t
the requirements of the Env

Performance Review 

10-1 Each six years following the
Review to the Department o

• to document the outcom

• to review the success o

• to evaluate the environm
1. environmental objective

2. proponent's consolidate
statement and those ar

3. environmental managem

4. environmental managem

5. environmental performa

to the requirements of the E
Protection. 
Note: The Environmental P
Environment following cons
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oposal 

osure the Proponent shall submit Final Closure and Decomm
en strategy will achieve the following for all aspects of the Na

g self sustaining landforms 

n consistent with surrounding natural landscape and agreed l

d with key stakeholders. 

ment the Closure Plans required by 9-3 and shall demonstrat
ves have been met.  The results shall be reported to the EPA

the Final Decommissioning Plan required by condition 9-3 pu
vironmental Protection Authority. 

e commencement of construction, the proponent shall submit 
of Environmental Protection: 

mes, beneficial or otherwise; 

of goals, objectives and targets; and 

mental performance over the six years; relevant to the followin
es reported on; 

ed environmental management commitments documented in s
ising from the fulfilment of conditions and procedures in this s

ment system environmental performance targets; 

ment programs and plans; and/or 

ance indicators; 

Environmental Protection Authority on advice of the Departme

rotection Authority may recommend changes and actions to t
sideration of the Performance Review. 

rgrass Expansion Project 

missioning Plans that 
ammuldi-Silvergrass 

and use 

te through 
A every three years. 

ublicly available, to 

a Performance 

ng: 

schedule 2 of this 
statement; 

ent of Environmental 

he Minister for the 



 

PIR09174.01  Nammuldi Silvergrass PER Rev 3  

22-Jun-12  

19. References 

Australian and New Zealand Env
Management Council of Au
Principles for the Provision 
Management Committee Su

Australian and New Zealand Env
Council of Australia and Ne
Management Strategy:  Pap
Water Quality.  Volume 1 - 
Environment and Conserva
Australia and New Zealand

Australian and New Zealand Min
(MCA) 2000, Strategic Fram

Batini, F 2008, Marandoo Mulga 
Rio Tinto Iron Ore, April 200

Batley GE, Humphrey CL, Apte S
ANZECC/ARMCANZ Water
Environmental Research, S

Biota Environmental Sciences (B
report prepared for Hamers

Biota Environmental Sciences (B
4 Project Area, unpublished

Biota Environmental Sciences (B
Draft Subterranean Fauna A
November 2005.  

Biota Environmental Sciences (B
Project Area near Tom Pric

Biota Environmental Sciences (B
Corridor (East of Brockman
prepared for Pilbara Iron. 

Biota Environmental Sciences (B
and Geijera aff. salicifolia, u

Biota Environmental Sciences (B
Corridor, prepared for Pilba

Biota Environmental Sciences (B
Infrastructure Corridor, unpu

Biota Environmental Sciences (B
Nammuldi-Silvergrass, unpu

Biota Environmental Sciences (B
Pit 7 Extension Areas, unpu

Biota Environmental Sciences (B
Assessment, unpublished re

Nammuldi-Silve

278 

vironment and Conservation Council & Agriculture and 
stralia and New Zealand (ANZECC & ARMCANZ) 199
of Water for Ecosystems, Sustainable Land and Water
ubcommittee on Water Resources Occasional Paper S

vironment Conservation Council & Agriculture and Reso
w Zealand (ANZECC & ARMCANZ) 2000, National Wa
per No 4 - Australian and New Zealand Guidelines for 
The Guidelines (Chapters 1-7), prepared by Australian

ation Council and Agriculture and Resource Manageme
, Canberra, ACT, October 2000. 

erals and Energy Council (ANZMEC) & Minerals Coun
mework for Mine Closure, National Library of Australia C

Monitoring – Summary of 2005 Results, unpublished r
08. 

SC, & Stauber JL, 2003, A Guide to the Application of 
r Quality Guidelines in the Mineral Industry, Australian 

September 2003. 

Biota) 2003, Nammuldi Stygofauna Assessment Progra
ley Iron. 

Biota) 2005a, Fauna Habitats and Fauna Assemblage o
d report prepared for Hamersley Iron Pty Ltd, January 2

Biota) 2005b, Mesa A and Robe Valley Mesas Troglobit
Assessment, unpublished report prepared for Robe Riv

Biota) 2005c, A Vegetation and Flora Survey off the Bro
e, unpublished report prepared for Hamersley Iron Pty 

Biota) 2007a, A Vegetation and Flora Survey of the App
n Operation) for the Brockman Syncline 4 Project, unpu

Biota) 2007b, Regional Survey for Ptilotus sp. Brockma
unpublished report prepared for Pilbara Iron. 

Biota) 2007c, Level 1 Fauna Assessment of the Approv
ara Iron, September 2007. 

Biota) 2007d, A Flora Survey of the Brockman Syncline 
ublished report prepared for Pilbara Iron, February 200

Biota) 2009a, A Targeted Terrestrial Fauna Survey of E
ublished report prepared for Pilbara Iron, October 2009

Biota) 2009b, A Targeted Terrestrial Fauna Survey of B
ublished report prepared for Pilbara Iron Company. 

Biota) 2009c, Silvergrass West Vertebrate Fauna, SRE 
eport prepared for Rio Tinto Iron Ore. 

rgrass Expansion Project 

Resource 
6, National 
r Resources 

SWR No. 3. 

ource Management 
Water Quality 

Fresh and Marine 
n and New Zealand 
ent Council of 

ncil of Australia 
Catalogue. 

report prepared for 

Centre for Mining 

amme, unpublished 

of the Brockman No. 
2005. 

tic Fauna Survey – 
ver Iron Associates, 

ockman Syncline 4 
Ltd, July 2005. 

proved Powerline 
ublished report 

n, Aluta quadrata 

ved Powerline 

4 Rail and 
07. 

Expansion Areas at 
9. 

Brockman Syncline 2 

and Habitat 



 

PIR09174.01  Nammuldi Silvergrass PER Rev 3  

22-Jun-12  

Biota Environmental Sciences (B
Syncline 2 Pit 7 Extension A

Biota Environmental Sciences (B
Nammuldi, unpublished rep

Biota Environmental Sciences (B
unpublished report prepared

Biota Environmental Sciences (B
unpublished report prepared

Biota Environmental Sciences (B
Potentially Affected by Prop
unpublished report prepared

Biota Environmental Sciences (B
Vegetation, prepared for Rio

Biota Environmental Sciences (B
report prepared for Rio Tint

Biota Environmental Sciences (B
unpublished report prepared

Biota Environmental Sciences (B
unpublished report prepared

Biota Environmental Sciences (B
Phase 1 Botanical Survey, u

Biota Environmental Sciences (B
Vegetation, unpublished rep

Biota Environmental Sciences (B
unpublished report prepared

Biota Environmental Sciences (B
unpublished report prepared

Bureau of Meteorology (BOM), 2
Meteorology, Available from

Butler, R 2009, Vulnerability of P
internal presentation to Rio 

Commonwealth of Australia 2011
Change Plan, Australian Go

Department of Climate Change (
Australian Government. 

Department of Conservation and
Western Australia, WA Dep

Department of Environment and 
Department of Environment
http://www.dec.wa.gov.au/c

Nammuldi-Silve

279 

Biota) 2009d, A Targeted Terrestrial Fauna Survey of th
Area, unpublished report prepared for Rio Tinto Iron Or

Biota) 2010a, A Vegetation and Flora Survey of Expans
port prepared for Rio Tinto Iron Ore, June 2010. 

Biota) 2010b, Nammuldi Infill Areas Vegetation and Flor
d for Rio Tinto Iron Ore, June 2010. 

Biota) 2010c, A Vegetation and Flora Survey of Silvergr
d for Rio Tinto Iron Ore. 

Biota) 2010d, Preliminary Ecological Assessment of Cre
posed Developments in the Greater Nammuldi Area Au
d for Rio Tinto Iron Ore. 

Biota) 2010e, Greater Nammuldi Creeks Monitoring: Re
o Tinto Iron Ore, September 2010.  

Biota) 2010f, Nammuldi Infill Areas Fauna Survey Repo
o Iron Ore. 

Biota) 2010g, Brockman 2 Sustaining Tonnes Targeted 
d for Rio Tinto Iron Ore, June 2010.  

Biota) 2010h, Nammuldi-Silvergrass Subterranean Faun
d for Rio Tinto Iron Ore. 

Biota) 2011a, Themeda Grasslands Threatened Ecolog
unpublished report prepared for Rio Tinto Iron Ore. 

Biota) 2011b, Greater Nammuldi Creeks Monitoring: Re
port prepared for Rio Tinto Iron Ore. 

Biota) 2011c, Nammuldi-Silvergrass Troglobitic Fauna A
d for Rio Tinto Iron Ore, March 2011. 

Biota) 2012, Nammuldi-Silvergrass Vegetation Mapping
d for Rio Tinto Iron Ore, May 2012. 

011, Climate Data Online, [Online], Australian Governm
m: http://www.bom.gov.au/climate/data/index.shtml, [24

Plant Functional Types to Dust Deposition in the Pilbara
Tinto Iron Ore, 7 October 2009. 

1, Securing a Clean Energy Future – the Australian Go
overnment, Canberra, Australian Capital Territory. 

DoCC) 2008, National Greenhouse and Energy Repor

 Land Management (CALM) 1999, Environmental Wee
partment of Conservation and Land Management. 

Conservation (DEC) 2010a, Current List of Protected F
t and Conservation, Government of Western Australia, 

content/view/852/2010/, [September 2010]. 

rgrass Expansion Project 

he Brockman 
re, October 2009. 

sion Areas at 

ra Survey, 

rass West, 

eek Systems 
ugust 2009, 

eport on Riparian 

ort, unpublished 

d Fauna Survey, 

na Assessment, 

gical Community – 

eport on Riparian 

Assessment, 

g Integration, 

ment Bureau of 
4 September 2011]. 

a, unpublished 

overnment’s Climate 

rting Act 2009, 

ed Strategy for 

Fauna, [Online], 
Available from: 



 

PIR09174.01  Nammuldi Silvergrass PER Rev 3  

22-Jun-12  

Department of Environment and 
on the Department of Enviro
Database endorsed by the 

Department of Industry, Tourism 
Australian Government, Ca

Department of Industry, Tourism 
Government, Canberra. 

Department of Industry, Tourism 
Drainage, Leading Practice 
Commonwealth of Australia

Department of Industry, Tourism 
Sustainable Development P

Department of Mines and Petrole
for Tailings Storage, Govern

Department of Mines and Petrole
Government of Western Au

Department of Mines and Petrole
Encouraging Signs in 2009 
Petroleum, Available from: h

Department of Mines and Petrole
Guidelines for Preparing Mi

Department of Water (DoW) 2009
September 2009. 

Ecologia Environment  (Ecologia
Vertebrate Fauna Assessm
2011. 

Ecologia Environment  (Ecologia
Endemic Invertebrate Surve
2011. 

Environment Australia 1998, Bes
Design for Rehabilitation, C

Environment Australia 2000, Rev
and Development of Versio

Environment Australia 2002, Bes
Decommissioning, Common

Environmental Alliances 2007, P
Operations, prepared for Pi

Environmental Alliances 2010, P
(including Silvergrass) Oper
Ltd, September 2010. 

Environmental Alliances 2011, D
Silvergrass) Operations, pre

Nammuldi-Silve

280 

Conservation (DEC) 2010b, List of Threatened Ecolog
onment and Conservation’s Threatened Ecological Co
Minister for the Environment, August 2010. 

and Resources (DITR) 2006a, Mine Closure and Com
nberra. 

and Resources (DITR) 2006b, Mine Rehabilitation Gu

and Resources (DITR) 2007a, Managing Acid and Me
Sustainable Development Program for the Mining Indu

a, Canberra. 

and Resources (DITR) 2007b, Tailings Management, 
Program for the Mining Industry, Commonwealth of Aus

eum (DMP) 1999, Guidelines on the Safe Design and O
nment of Western Australia, Perth. 

eum (DMP) 2009, Environmental Notes on Mining – Wa
stralia, Perth. 

eum (DMP) 2010, Western Australian Resources Indus
Despite Difficult Economic Climate, [Online], Departme
http://www.dmp.wa.gov.au/1525.aspx#1597, [10 Septe

eum (DMP) and Environmental Protection Authority (EP
ine Closure Plans, Government of Western Australia, P

9, Pilbara Water in Mining Guideline, Department of W

) 2011a, Greater Nammuldi Irrigated Agriculture Projec
ment, prepared for Rio Tinto Iron Ore by Ecologia Enviro

) 2011b, Greater Nammuldi Irrigated Agriculture Projec
ey, prepared for Rio Tinto Iron Ore by Ecologia Environ

st Practice Environmental Management in Mining Serie
Commonwealth of Australia, Canberra. 

vision of the Interim Biogeographic Regionalisation for A
on 5.1, Summary Report, Environment Australia, Novem

st Practice Environmental Management in Mining Serie
nwealth of Australia, Canberra. 

Preliminary Air Quality Assessment Report – Brockman/
lbara Iron by Environmental Alliances Pty Ltd, Februar

Preliminary Dust Assessment Report – Expansion of Gr
rations, prepared for Rio Tinto Iron Ore by Environmen

Dust Assessment Report – Expansion of Greater Namm
epared for Rio Tinto Iron Ore by Environmental Alliance

rgrass Expansion Project 

gical Communities 
mmunity (TEC) 

mpletion Guidelines, 

uidelines, Australian 

etalliferous 
ustry, 

Leading Practice 
stralia, Canberra. 

Operating Standards 

Waste Rock Dumps, 

stry Shows 
ent of Mines and 
ember 2010]. 

PA) 2011, 
Perth. 

Water, Perth, 

ct Level 2 Terrestrial 
onment, December 

ct Short Range 
nment, September 

es – Landform 

Australia (IBRA) 
mber 2000. 

es – Mine 

/Nammuldi 
ry 2007. 

reater Nammuldi 
ntal Alliances Pty 

muldi (including 
es July 2011. 



 

PIR09174.01  Nammuldi Silvergrass PER Rev 3  

22-Jun-12  

Environmental Protection Author
Conservation Reserves for 
Authority (1976-1984), Envi

Environmental Protection Author
on Best Practice Environme

Environmental Protection Author
Western Australia, Position 

Environmental Protection Author
Development Sites, Guidan

Environmental Protection Author
Biodiversity Protection, Pos

Environmental Protection Author
Emissions, Guidance Statem

Environmental Protection Author
Caves during Environmenta
December 2003. 

Environmental Protection Author
Statement No. 7, August 20

Environmental Protection Author
No. 41, April 2004. 

Environmental Protection Author
Environmental Impact Asse

Environmental Protection Author
Assessment in Western Aus

Environmental Protection Author
January 2006. 

Environmental Protection Author
Statement No. 6, June 2006

Environmental Protection Author
May 2007. 

Environmental Protection Author
Subterranean Fauna in Wes

Environmental Protection Author
September 2008. 

Environmental Protection Author
Guidance Statement No. 33

Environmental Protection Author
Environmental Impact Asse

Environmental Protection Author
Proposals, Environmental A

Environmental Protection Author
Objectives, November 2010

Nammuldi-Silve

281 

ity (EPA) 1993, Red Book Status Report; on the implem
Western Australia, as recommended by the Environme
ironmental Protection Authority, Perth, Western Austra

ity (EPA) 1995, Rehabilitation and Revegetation – One
ental Management in Mining, June 1995. 

ity (EPA) 2000a, Environmental Protection of Native V
Statement No. 2, December 2000. 

ity (EPA) 2000b, Prevention of Air Quality Impacts from
nce Statement No. 18, March 2000. 

ity (EPA) 2002a, Terrestrial Biological Surveys as an E
sition Statement No. 3, March 2002. 

ity (EPA) 2002b, Guidance Statement for Minimising G
ment No. 12, October 2002. 

ity (EPA) 2003, Consideration of Subterranean Fauna 
al Impact Assessment in Western Australia, Guidance S

ity (EPA) 2004a, Principles of Environmental Protectio
004. 

ity (EPA) 2004b, Assessment of Aboriginal Heritage, G

ity (EPA) 2004c, Terrestrial Flora and Vegetation Surv
essment in Western Australia, Guidance Statement No.

ity (EPA) 2004d, Terrestrial Fauna Surveys for Environ
stralia, Guidance Statement No. 56, June 2004. 

ity (EPA) 2006a, Environmental Offsets, Position State

ity (EPA) 2006b, Rehabilitation of Terrestrial Ecosystem
6. 

ity (EPA) 2007a, Environmental Noise, Draft Guidance

ity (EPA) 2007b, Sampling Methods and Survey Consi
stern Australia, Draft Guidance Statement No 54a, Aug

ity (EPA) 2008a, Environmental Offsets, Guidance Sta

ity (EPA) 2008b, Environmental Guidance for Planning
3, May 2008. 

ity (EPA) 2009, Sampling of Short Range Endemic Inv
essment in Western Australia, Guidance Statement No.

ity (EPA) 2010a, Timelines for Environmental Impact A
Assessment Guideline No. 6, November 2010. 

ity (EPA) 2010b, Guide to EIA Environmental Principle
0. 

rgrass Expansion Project 

mentation of 
ental Protection 

alia. 

e Module in a Series 

Vegetation in 

m Land 

Element of 

Greenhouse Gas 

in Groundwater and 
Statement No. 54, 

n, Position 

Guidance Statement 

veys for 
. 51, June 2004. 

nmental Impact 

ement No. 9, 

ms, Guidance 

e Statement No. 8, 

iderations for 
gust 2007. 

atement No. 19, 

g and Development, 

vertebrate Fauna for 
. 20, May 2009. 

Assessment of 

es, Factors and 



 

PIR09174.01  Nammuldi Silvergrass PER Rev 3  

22-Jun-12  

Equinox Environmental Pty Ltd (E
Ecological Risk Assessmen
January 2012. 

Ethnosciences 2009, Report of a
and Infrastructure Projects a
Australia, unpublished repo
Gurama Aboriginal Corpora

Garnett ST and Crowley GM 200
Canberra 

Gentilli J 1972, Australian Climat

Global Groundwater 2010, Propo
Rio Tinto Iron Ore, Decemb

Global Groundwater 2011, Namm
Management Plan, unpublis
Australia. 

Global Groundwater 2012, Namm
and Irrigation Management 
prepared for Rio Tinto Iron O

Green R & Borden RK 2011, ‘G
Mines’, Chapter 19 in Integ
http://www.intechopen.com/

Green R 2009, Holistic Managem
Conference, Perth, WA, 15–

Green R 2010a, ARD and Geoch
Ore. 

Green R 2010b, ‘Holistic Manage
Technology, vol. 118, pp. 23

Hadley NF, Ahearn GA & Howart
lycosid spiders in Hawaii’, in

Halpern Glick Maunsell 1998, Na
prepared for Hamersley Iron

Halpern Glick Maunsell 1999a, N
report prepared for Hamers

Halpern Glick Maunsell 1999b, N
unpublished report prepared

Hamersley Iron Pty Ltd (Hamersl
1995, unpublished internal 

Hamersley Iron Pty Ltd (Hamersl
Survey Report November 1

Hamersley Iron Pty Ltd (Hamersl
Environmental Review prep

Harvey M 2002, ‘Short-range end
environments’, in Invertebra

Nammuldi-Silve

282 

Equinox Environmental) 2011, Nammuldi-Silvergrass E
nt, prepared for Rio Tinto Iron Ore by Equinox Environm

an Ethnographic Survey of Proposed Evaluation Drilling
at Homestead, Silvergrass, Brockman 2 and Nammuld
rt prepared by Ethnosciences for Rio Tinto Iron Ore an

ation.  

00, The Action Plan for Australian Birds 2000, Environm

te Patterns, Nelson’s Australasian paperbacks, Melbou

osed Irrigated Agriculture Project – Prefeasibility Study
ber 2010. 

muldi Mining Operation Proposed Irrigated Agriculture 
shed report prepared for Rio Tinto Iron Ore Pty Ltd, Pe

muldi Mining Operation Proposed Irrigated Agriculture P
Plan: Including Stand and Graze Management, unpub
Ore Pty Ltd, Perth, Western Australia. 

Geochemical Risk Assessment Process for Rio Tinto
grated Waste Management  Volume I, Ed. S Kumar, I
/books/show/title/integratedwaste management volume

ment of Sulfides at Rio Tinto Iron Ore’s Pilbara Mine Sit
–17 September 2009.  

hemical Risk from Nammuldi Tailings, unpublished repo

ement of Sulfides at Rio Tinto Iron Ore’s Pilbara Mine S
32 – 237. 

th FG 1981, ‘Water and metabolic relations of cave-ada
n Journal of Arachnology, vol. 9, pp. 215–222. 

ammuldi Trial Operation Vegetation and Flora Survey, u
n Pty Ltd. 

Nammuldi/Silvergrass Soils, Vegetation and Flora Surve
ley Iron Pty Ltd,. Report ES995117A. 

Nammuldi/Silvergrass Transport Corridor Vegetation an
d for Hamersley Iron Pty Ltd. 

ey Iron) 1996, Homestead Exploration Leases. Biologi
report. 

ey Iron) 1999, Nammuldi Silvergrass Exploration Proje
998–May 1999, unpublished internal report. 

ey Iron) 2000, Nammuldi-Silvergrass Iron Ore Project,
pared for the Environmental Protection Authority.  

demism among the Australian fauna: some examples f
ate Systematics, 16: 555-570. 

rgrass Expansion Project 

Expansion Project 
mental Pty Ltd, 

g, Mine Extension 
di, Pilbara, Western 
nd the Windiwari 

ment Australia, 

urne. 

, report prepared for 

-Weed 
erth, Western 

Project - Nutrient 
blished report 

o’s Pilbara Iron Ore 
InTech, available at: 
e i. 

tes, Water in Mining 

ort for Rio Tinto Iron 

Sites’, in Mining 

apted and epigean 

unpublished report 

ey, unpublished 

nd Flora Survey, 

ical Survey Report 

ect. Biological 

 Consultative 

rom non-marine 



 

PIR09174.01  Nammuldi Silvergrass PER Rev 3  

22-Jun-12  

Hick, Caccetta and Corner 1997,
Hamersley Iron’s Central Pi
remotely-sensed and ancilla

Higgins PJ. (ed.), 1999, Handboo
to Dollarbird, Melbourne: Ox

How R, Dell J & Cooper N 1991, 
Western Australia, Rec W. A

Humphreys WF 1991, ‘Experime
community’, in Journal of An

Humphreys WF 1993, ‘Cave Fau
litter fauna’, in Memoires de

Humphreys WF 1999, ‘Relict styg
Australia contain many anci
Invertebrates, ed W. Ponde
South Wales, Mosman, pp. 

Humphreys WF 2006, ‘Aquifers: 
Botany 54: 115-132. 

Humphreys WF, Watts CHS & Br
origins of some Australian s
Villeurbanne City. 

Hurter, J. & Naaykens, J. 2010, R
& Wooramel Stations in WA

Ingleby S 1991, Distribution and 
Wildlife Research vol 18: 42

Ingram L 2011, Water Use By Ka
Tinto Iron Ore, University of

Johnson SL & Wright AH 2003, M
Water and Rivers Commiss

Kendrick P 2001, ‘Pilbara 3 (PIL3
Audit of Western Australia’s
Land Management, Wester

Kuisi MA & Abdel Fattah A 2010,
Amman Zarqa Basin, Jorda

Mattiske Consulting Pty Ltd (Matt
Irrigated Agriculture Survey

Mattiske EM & Associates and N
Studies: Brockman 2 Detrita
Hamersley Iron Pty Ltd, Jun

Minerals Council of Australia 200
Sustainable Development, O

Muller C 2005, Water flow in mul
Fortescue Metals Group Ltd

Nammuldi-Silve

283 

 An assessment of vegetation condition and monitoring
ilbara Railway reserve (CPR) through Karijini National 
ary data, Unpublished report for Rio Tinto. 

ok of Australian, New Zealand and Antarctic Birds, Volu
xford University Press. 

‘Vertebrate Fauna’, in Ecological Survey of Abydos W
A. Mus. Supplement No. 37: 30-77. 

ntal re-establishment of pulse-driven populations in a t
nimal Ecology, vol. 60, pp. 609-623. 

una in Semi-Arid Tropical Western Australia: A diverse 
e Biospeologie, Tome XX, pp. 105–110. 

gofaunas living in sea salt, karst and calcrete habitats i
ient lineages’ in The other 99%: The Conservation and

er and D. Lunney, Transactions of the Royal Zoological
219-227. 

the ultimate groundwater-dependent ecosystems’, in A

radbury JH, 2004, ‘Emerging knowledge of diversity, d
stygofauna’ in Symposium on World Subterranean Biod

Report on the suspected invasiveness of the grass Chl
A, unpublished report prepared for Rio Tinto Iron Ore, D

Status of the Spectacled Hare-Wallaby, Lagorchestes 
21-429 

angaroo Grass (Themeda triandra), unpublished report
f Sydney. 

Mine Void Water Resource Issues in Western Australia
sion, Hydrogeological Record Series, Report HG 9, 93p

3 – Hamersley subregion), In: May JE & NL McKenzie 
s Biogeographical Subregions in 2002, Department of C
n Australia. 

, ’Groundwater vulnerability to selenium in semi arid en
an’, Environ. Geochem. Health, vol. 32, pp: 107  128. 

tiske) 2011, Flora and Vegetation Survey of the Greate
y Area, report prepared for Rio Tinto Iron Ore, May 201

inox Wildlife Consulting (Mattiske & Ninox) 1990, Flora
als Survey Area and Proposed Transport Corridor, repo
ne 1990. 

04, Enduring Value: The Australian Minerals Industry F
October 2004. 

lga areas adjoining Fortescue marsh, unpublished repo
d. 

rgrass Expansion Project 

g strategy for 
Park using 

ume Four – Parrots 

Woodstock Reserve, 

terrestrial troglobite 

relict wet-forest 

in arid northwestern 
d Biodiversity of 
 Society of New 

Australian Journal of 

istribution, and 
diversity, 

oris gayana on Kilto 
December 2010. 

conspicullatus, 

t prepared for Rio 

a: Western Australia, 
p. 

2003, A Biodiversity 
Conservation and 

nvironments: 

er Nammuldi 
1. 

a and Fauna 
ort prepared for 

Framework for 

ort prepared for 



 

PIR09174.01  Nammuldi Silvergrass PER Rev 3  

22-Jun-12  

Nicholls O 2006, Marandoo mulg
Rio Tinto Iron Ore 

Pilbara Iron 2006, Various rare fl
report 

Pilbara Iron 2007a, Botanical Sur
ML 272SA AR_07_02345, u

Pilbara Iron 2007b, Botanical Sur
report. 

Pilbara Iron 2007c, Botanical Sur
Camp GD_06_01763, unpu

Plant JA, Kinniburgh DG, Smedle
Geochemistry, Elsevier, pp:

Ponder W & Colgan D 2002, ‘Wh
snails’, in Invertebrate Syste

PPK Environment & Infrastructur
vol 1 & 2, unpublished repo

Rio Tinto Iron Ore (Rio Tinto) Jun
[Online], Available from 
http://www.riotintoironore.co
7.pdf, (14 September 2009)

Rio Tinto Iron Ore (Rio Tinto) 201

Rio Tinto Iron Ore (Rio Tinto) 201

Rio Tinto Iron Ore (Rio Tinto) 201
Creek, September 2010. 

Rio Tinto Iron Ore (Rio Tinto) 201

Rio Tinto Iron Ore (Rio Tinto) 201

Rio Tinto Iron Ore (Rio Tinto) 201
Conventional Schedule v5.

Rio Tinto Iron Ore (Rio Tinto) 201
Balance Models for Lens A,

Rio Tinto Iron Ore (Rio Tinto) 201
Caves Creek, Greater Nam

Rio Tinto Iron Ore (Rio Tinto) 201
memo prepared by Rio Tint

Rio Tinto Iron Ore (Rio Tinto) 201
internal memo prepared by 

Rio Tinto Iron Ore (Rio Tinto) 201

Rio Tinto Iron Ore (Rio Tinto) 201

Smith AJ & Turner JV 1999, Artif
Draft Report to Hamersley I

SVT Engineering Consultants (SV
Project, unpublished report 

Nammuldi-Silve

284 

ga monitoring– Summary of 2005 results, unpublished r

lora searches conducted by Pilbara Iron botanists, unp

rvey Work for Silvergrass West - Marra Mamba Evalua
unpublished internal report. 

rvey Work for Nammuldi - Lens A&B- AR_07_02357, u

rvey Work for the B4R Regrade GD_06_01762 & B4R 
ublished internal report. 

ey PL, Fordyce FM & Klinck BA 2003, ‘Arsenic and Sel
: 17–66. 

hat makes a narrow-range taxon? Insights from Austral
ematics 16: 571–582. 

e (PPK) 1999, Nammuldi/Silvergrass East Hydrogeolo
rt prepared for Hamersley Iron Pty Ltd. 

ne 2007, The Economic Impact of Mining in Tom Price 

om/documents/economic_impact_of_mining_on_towns
. 

10a, Dewatering Requirements for Nammuldi, July 201

10b, Dewatering Requirements for Silvergrass East, Au

10c, Baseline Groundwater Sampling Programme thro

10d, Baseline Hydrology Assessment for Caves Creek

10e, Hydrology Drivers for the TEC at Silvergrass East

10f, Closure Modelling for Silvergrass East based on G
1 Mine Plan, August 2010. 

10g, Nammuldi BWT Void Model Post Closure Water a
, B, CD and EF. 

11a, Potential Impacts of Dewatering and Discharge to
mmuldi, internal memo prepared by Rio Tinto Iron Ore, J

11b, Aquifer Re-injection at Nammuldi and Silvergrass 
to Iron Ore, August 2011. 

11c, Nammuldi Dewatering Strategy – Groundwater Nu
Rio Tinto Iron Ore, June 2011. 

11d, Baseline Hydrology Assessment for Duck Creek D

12, Caves Creek Floodplain Assessment for Silvergras

ficial Storage and recovery in Pilbara Aquifers: Nammu
Iron, CSIRO Centre for Groundwater Studies, May 199

VT) 2011, Environmental Noise Assessment of the Gre
prepared for Rio Tinto Iron Ore, August 2011 

rgrass Expansion Project 

report prepared for 

ublished internal 

ation Drilling Over 

unpublished internal 

Rail Construction 

lenium’, Treatise on 

ian fresh-water 

ogical Investigations 

and Paraburdoo, 

s_brochure_June_0

10. 

ugust 2010. 

ughout the Caves 

k Discharge 

t 

Greater Nammuldi 

and Chloride 

o Duck Creek and 
July 2011. 

East, internal 

umerical Modelling, 

Discharge. 

ss East Deposits. 

uldi Infiltration Trial, 
99. 

eater Nammuldi 



 

PIR09174.01  Nammuldi Silvergrass PER Rev 3  

22-Jun-12  

URS 2010a, Modelling Dewaterin
Expansion Projects. 

URS 2010b, Preliminary Ground
unpublished report prepared

Wager R 1996, ‘Leiopotherapon 
2010.3, www.iucnredlist.org

Water and Rivers Commission (W
Mineral Processing: Acid M

Water and Rivers Commission (W
Mineral Processing: Minesit

Wetland Research & Manageme
Sampling Report, unpublish

Wetland Research & Manageme
Report, unpublished report 

Williams M 2001, ‘Arsenic in mine

Wood and Westell 2010, Nammu
Aboriginal Archaeological A

 

 

Nammuldi-Silve

285 

ng at Nammuldi, unpublished report prepared for Rio T

water Modelling for Dewatering Design – Silvergrass D
d for Rio Tinto Iron Ore Expansion Projects, April 2010

aheneus’ In IUCN 2010. IUCN Red List of Threatened 
g,.[20 October 2010]. 

WRC) 2000a, Water Quality Protection Guidelines No. 
Mine Drainage, Government of Western Australia, Perth

WRC) 2000b, Water Quality Protection Guidelines No. 
te Water Quality Monitoring, Government of Western A

nt 2011a, Nammuldi-Silvergrass Project: November 20
hed report prepared for Rio Tinto Iron Ore, June 2010. 

nt 2011b, Nammuldi-Silvergrass Project: Dry 2010 & W
prepared for Rio Tinto Iron Ore, October 2011. 

e waters: an international study’, Environ. Geol., vol. 40

uldi Below Watertable (BWT) Project, Pilbara, Western 
Assessment –Stage 3, unpublished report prepared for 

rgrass Expansion Project 

Tinto Iron Ore 

Deposits, 
0 

d Species. Version 

9 Mining and 
h. 

5 Mining and 
Australia, Perth. 

009 & April 2010 

Wet 2011 Sampling 

0, pp: 267–279. 

Australia: 
Rio Tinto Iron Ore. 










