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1. Introduction and background 
This report provides the Environmental Protection Authority’s (EPA’s) advice and 
recommendations to the Minister for Environment on the proposal to mine iron ore from 
the Stage 2 project area on the southern slopes of the Chichester Range and develop a 
remote borefield and pipeline by Roy Hill Iron Ore Pty Ltd (RHIO). 
 
Section 44 of the Environmental Protection Act 1986 (EP Act) requires the EPA to 
report to the Minister for Environment on the outcome of its assessment of a proposal.  
The report must set out: 
• The key environmental factors identified in the course of the assessment; and 
• The EPA’s recommendations as to whether or not the proposal may be 

implemented, and, if the EPA recommends that implementation be allowed, the 
conditions and procedures to which implementation should be subject.   

 
The EPA may include in the report any other advice and recommendations as it sees fit. 
 
The proponent has submitted a referral document setting out the details of the proposal, 
potential environmental impacts and proposed commitments to manage those impacts.   
 
The EPA considers that the proposal, as described, can be managed to meet the EPA’s 
environmental objectives, subject to the EPA’s recommended conditions being made 
legally binding.   
 
The EPA has therefore determined under Section 40 of the EP Act that the level of 
assessment for the proposal is Assessment on Referral Information (ARI), and this 
report provides the EPA advice and recommendations in accordance with Section 44 of 
the EP Act.   

2. The proposal 
The Roy Hill 1 Iron Ore Mining Proposal, Stage 2, involves the mining of approximately 
400 million tonnes of bedded Marra Mamba iron ore and one billion tonnes of detrital 
iron ore.  The mine site is located approximately 110 km north of Newman on the 
footslopes of the Chichester ranges (Figure 1).  The project area is located approximately 
1.5km to the north east of the eastern end of the Fortescue Marsh, on the plains of the 
Fortescue Valley (Figure 2).  The Stage 2 (Years 11 to 20) mining operation follows on 
from the Stage 1 (Years 1 to 10) mining operation which was assessed as a separate 
proposal in November 2009.  
 
Stage 2 includes the mining and processing of ore over a period of 10 years and the 
construction and operation of a remote borefield and water supply pipeline.  This requires 
the disturbance of 4793 hectares (ha) of native vegetation for pits, remote borefield, water 
supply pipeline and associated infrastructure (pump station, power and water pipelines) 
(Figure 2 and Figure 3). Dewatering below the water table would be required to provide 
dry mining conditions.  Saline water produced from dewatering would be disposed of to 
an evaporation pond. 
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Figure 1: Site Location Map
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Figure 2: Mine Site and Borefield 
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Figure 3: Mining Stages 
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Figure 4: Proposed Fortescue Marsh Conservation Estate
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Figure 5: Extent of 2m Drawdown – Mining Area
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Figure 6: Extent of 1m Drawdown – Remote Borefield
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Figure 7: Borefield layout and possible SRE habitat
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Mining would be carried out concurrently from several open pits along the mineralised 
footslopes of the Chichester ranges.  Mining would be conducted by conventional drill, 
blast and hauling operations.  Ore would be transported to the processing plant via 
conveyor where it would be processed, which involves crushing, wet screening and fines 
desanding.  This would produce lump and fines product and waste fines for disposal. 
 
Mining operations would provide 55 million tonnes of ore per annum, with an average 
overburden to ore strip ratio of 4:1.  Overburden and potentially waste fines would be 
used as backfill in the mined-out section of the pits as progressive rehabilitation occurs.  
The ore would be stockpiled and then transported off site via load out facilities, rail loop 
and a rail line to Port Hedland.  The rail line would be assessed under a separate proposal. 
 
The main characteristics of the proposal are summarised in the table below.   
 
Table 1: Summary of key proposal characteristics 
 
Element Description  

Mine Life 20 years (Stage 1 and 2) 
Stage 2 mine 11 to 20 years 

Processing Rate 65Mt/a throughput to produce 55Mt/a for export 

Target Grade 60% Iron (Fe) (average lump or fines) or higher 

Mineral Resource 400Mt bedded Marra Mamba ore, 1Bt detrital ore 

Strip Ratio 4:1 (average overburden to ore ratio) 

Area of Disturbance 4,793ha 

Maximum Pit Depth 100m 

Overburden 2,000Mt 

Water Supply 150,000ML from the remote borefield 
48,000ML from mine dewatering 

Mine Dewatering 223,000ML (Average 61ML per day) 

Saline Dewater for 
Disposal to evaporation 
pond 

175,000ML 
 

 
The potential impacts of the proposal are discussed by the proponent in the referral 
document (Environ, 2009). 

3. Consultation 
During the preparation of the ARI, the proponent has undertaken consultation with 
government agencies and key stakeholders.   
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The main issues raised in the consultation related to: 
- groundwater dependent vegetation; 
- fortescue marsh; 
- fauna management during pipeline construction; 
- pipeline rehabilitation; 
- borefield design; 
- evaporation pond design; 
- mine closure; and 
- water management. 

 
Table 30 of the ARI document (Environ, 2009) details the agencies, groups and 
organisations consulted, the issues raised, comments received and the proponent’s 
response. 
 
The EPA considers that the consultation process has been appropriate and that 
reasonable steps have been taken to inform the community and stakeholders on the 
proposed development. 

4. Key environmental factors 
It is the EPA’s opinion that the following key environmental factors relevant to the 
proposal require evaluation in this report: 
(a) Flora and Vegetation; 
(b) Terrestrial Fauna; 
(c) Short Range Endemics (Invertebrates); 
(d) Subterranean Fauna; 
(e) Groundwater; 
(f) Surface Water; and 
(g) Mine Closure and Rehabilitation. 
 
The key environmental factors are discussed in Sections 4.1 – 4.7.  The description 
of each factor shows why it is relevant to the proposal and how it would be affected 
by the proposal.  The assessment of each factor is where the EPA decides whether 
or not a proposal meets the environmental objective set for that factor. 

4.1 Flora and Vegetation 

Description 
The proposal has the potential to impact Flora and Vegetation from clearing, groundwater 
drawdown, changes to surface water flows, erosion, sedimentation, spread of weeds, dust 
and fire. 
 
Of key interest is phreatophytic (groundwater dependent) vegetation, which occurs within 
the project area in the vicinity of creeks, floodplains and drainage lines.  This consists of 
species such as samphire communities, River Red Gums (Eucalyptus camaldulensis), 
Cadjeput (Melaleuca argenta) and the Coolibah (Eucalyptus victrix).  The proposed mine 
dewatering and borefield abstraction, resulting in groundwater drawdown could 
potentially affect all these taxa. This is discussed further in section 4.5. 
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Water course diversions and changes to surface hydrology have the potential to affect 
mulga communities, riparian vegetation, flora and the Fortescue Marsh, through changes 
in flow and water quality. This is discussed further in section 4.6. 
 
Stage 2 mining and the construction of the remote borefield and water supply pipeline 
requires the clearing of approximately 4,793 hectares of native vegetation.  4650 ha 
would be cleared in the mine pit area, 109 ha in the borefield area and 34 ha for the water 
supply pipeline route between the mine site and the borefield. 
 
Mine site 
The mine site is located in the Pilbara Biogeographic Region (Thackway and Cresswell, 
1995), situated at the boundary between the Chichester and Fortescue Plains sub Regions.  
The Pilbara is a region of environmental significance as it lies on the southern limits of 
the Northern Botanical Province and includes species from the northwest (a region of 
high species endemism), the arid interior, and numerous species which are either endemic 
to the Pilbara or have restricted geographic distributions (Beard 1975). 
 
Several surveys have been carried out in the region of the Chichester and Fortescue sub 
regions, including the Biodiversity Audit by CALM in 2001 and 2002 and the Pilbara 
Biological Survey by DEC from 2002 to 2007. 
 
A three-stage baseline terrestrial vegetation mapping and flora survey of the mine site 
was carried out for the proponent in October and November 2005, May and June 2006 
and then following summer rainfall in March 2008 (Ecologia 2009a). 
 
Four vegetation associations and 18 subtypes have been mapped within the project area.  
Mulga plains habitat with pockets of Acacia aneura over scattered low shrubs and tracts 
of bare gravel plain occupies 85% of the project area.  Acacia aneura Low Woodland 
vegetation communities are recognised by DEC as having significant environmental 
value as they represent the northern most extent of mulga in the Fortescue Plains sub-
region.  The vegetation in the project area, especially the riparian and mulga communities 
are in poor condition due to extensive historical and current pastoral activities.   
 
One vegetation sub association, which is highly restricted (less than 1% of the project 
area) and one vegetation association which is moderately restricted (less than 10% of the 
project area) would have 25% or more of their total area within the project footprint 
cleared.  Stage 1 and Stage 2 cumulatively would impact 2 vegetation associations which 
are highly restricted and 4 vegetation associations which are moderately restricted.  All 
six vegetation sub associations extend beyond the project boundary. 
 
No floristic communities listed under the Environment Protection and Biodiversity 
Conservation Act 1999 (EPBC Act) or Wildlife Conservation Act 1950 (WC Act) were 
recorded in the project area, however, the Fortescue Marsh which is listed in the directory 
of important wetlands for Australia and on the DEC Priority Ecological Community 
(PEC) list lies directly to the south of the western portion of lease E46/592 and is listed as 
a wetland of national significance (Figure 2).  The Marsh Saltbush Community is an 
ecosystem recognised by the DEC as having heritage and conservation values (Ecologia 
2009a).  On expiration of pastoral leases in 2015, DEC plans to obtain reserve status for 
an area of 42,388 hectares covering sections of the Marsh and surrounds, referred to as a 
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proposed conservation estate.  The eastern edge of the proposed conservation estate 
would be more than 16 kilometres west of the project (Figure 4). 
 
A total of 477 species from 53 families and 170 genera were recorded during the surveys.  
No threatened flora listed under the Environmental Protection and Biodiversity 
Conservation Act 1999 (EPBC Act) or the Wildlife Conservation Act 1950 (WC Act) 
were recorded in the project area.  Six priority species were recorded during the surveys 
and would be impacted by the proposal.  These include Rhagodia Sp. Hamersley (P3), 
Polymeria Sp. Hamersley (P3), Rostellularia adscendens var. latifolia (P3), Goodenia 
nuda (P3), Acacia glaucocaesia (P3) and Eremophila youngii subsp. Lepidota (P4).  A 
total of 19 weeds were recorded during the flora and vegetation surveys.  One weed 
species, Parkinsonia aculeata (Parkinsonia) has declared weed status and has been 
categorized as a weed of National significance, by the National Weed Strategy (1999).   
 
Borefield 
The majority of the remote borefield area occurs within the Fan land system which 
features groved mulga shrublands and minor tussock grasslands.  The total area of 
disturbance required to construct the borefield and associated infrastructure is estimated 
to be less than 2% of the total borefield study area and less than 1% of the Fan land 
system surrounding the borefield. 
 
A single season level 2 flora and vegetation assessment was carried out in July 2009 to 
characterise the vegetation assemblages, condition and presence of declared rare flora 
(DRF) species and threatened or priority flora located within the borefield.  A vegetation 
mapping and flora field survey was carried out in August 2009. 
 
Eleven vegetation associations have been mapped within the remote borefield area, of 
which 7 are low woodlands (6 Acacia and 1 Eucalyptus woodland), 3 shrublands, 
dominated by Acacia species and a grassland.  All vegetation associations are common 
and widespread in the Pilbara. 
 
No floristic communities listed under the Environment Protection and Biodiversity 
Conservation Act 1999 (EPBC Act) or Wildlife Conservation Act 1950 (WC Act) were 
recorded in the remote borefield area. 
 
A total of 131 species from 31 families and 71 genera were recorded during the surveys.  
No threatened flora listed under the Environmental Protection and Biodiversity 
Conservation Act 1999 (EPBC Act) or the Wildlife Conservation Act 1950 (WC Act) 
were recorded in the remote borefield area.  One priority species, Goodenia nuda (P3) 
was recorded during the surveys and would be impacted by the proposal.   
 
Two taxa, Acacia and Ptilotus, were collected from the survey area and are currently 
unidentified.  Both were found in a single location and can be avoided.  A total of 7 
weeds were recorded during the flora and vegetation surveys, none of which were classed 
as a declared weed. 
 
Pipeline 
The pipeline corridor between the remote borefield and the mine site would be 17km in 
length and 20 metres wide, and would require 34 ha of clearing. 
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A flora and vegetation survey has not been carried out to date for a section of the water 
supply pipeline (Fig 2).  RHIO propose to carry out ground truthing investigations of the 
pipeline route to define the alignment of the pipeline and ensure that priority flora are 
avoided. 

Assessment 
The area considered for assessment of this factor is the Stage 2 mining area, the area 
within the 2 metre groundwater drawdown contours at Year 20 (Figure 5), the remote 
borefield, and the water pipeline corridor between the remote borefield and the stage 2 
mining area. 
 
The EPA’s environmental objectives for these factors are: 
 

• maintain the abundance, species diversity, geographic distribution and 
productivity of vegetation communities and protect Declared Rare and Priority 
Flora, consistent with the provisions of the Wildlife Conservation Act 1950. 

 
The EPA notes that the proposal for mining of the Stage 2 area requires the clearing of 
4,793 hectares of native vegetation.  Although a large area is to be cleared during the 
course of mining of the Roy Hill area, only a portion would be active at any one time.  
RHIO has stated that no more than 1000ha would be cleared each year.  This area would 
then be progressively rehabilitated. 
 
The EPA notes that  terrestrial vegetation mapping and flora surveys have been carried 
out for the mine site and remote borefield areas.  The EPA considers that these surveys 
were carried out in accordance with EPA Guidance Statement 51 and that the level of 
flora and vegetation work carried out is acceptable.  The EPA notes however that a flora 
and vegetation survey has not been carried out for the water pipeline corridor. 
 
All vegetation complexes extend beyond the project boundary and are locally common.  
No Declared Rare Flora (DRF), Threatened Ecological Communities (TECs) or Priority 
Ecological Communities (PECs) were recorded in the project area.    
 
Six priority flora species were recorded within the project area and would be impacted.  
The EPA considers, on advice from the DEC, that taking Rhagodia sp. Hamersley (P3), 
Goodenia nuda (P3), Polymeria sp. Hamersley (P3), Rostellularia adscendens var. 
latifolia (P3), Acacia glaucocaesia (P3) and Eremophila youngii subsp. Lepidota (P4) is 
not significant as these species are not restricted to the Roy Hill project area and are 
present in other locations within the Pilbara (Ecologia 2009).  
 
The EPA considers that the impacts of the Stage 1 and 2 mining do not pose a significant 
threat to the conservation status of the significant species as they are present within the 
2015 proposed Fortescue Marsh Conservation Estate which will be managed by DEC.  
The EPA considers that additional ground truthing investigations of the presence of flora 
along the 17km water pipeline corridor would assist in better defining the alignment of 
the pipeline. 
 
The EPA notes that the project area lies within catchments that drain into the Fortescue 
Marsh, which is listed in the directory of important wetlands for Australia and also on the 
DEC Priority Ecological Community (PEC) list.  The Fortescue Marsh is an area of high 
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environmental and conservation significance at a regional and national scale.  RHIO has 
prepared a Fortescue Marsh Management Plan to manage project activities so that 
conservation values associated with the marsh are maintained. 
 
The EPA considers that it is unlikely that the Fortescue Marsh would be affected by 
groundwater drawdown from both mine dewatering and borefield abstraction.  This is 
discussed further in section 4.5. 
 
The EPA notes that the proponent has prepared a Construction and Operation 
Management Plan which will address: 
 

• weed control and vehicle hygiene; 
• avoiding priority flora and riparian vegetation; and 
• minimising clearing of native vegetation.  

Summary  
 
Having particular regard to the: 

(a) affected vegetation associations being widespread outside the project area; 

(b) absence of Declared Rare Flora or Threatened Ecological Communities; 

(c) widespread distribution of six priority flora species outside the project area;  

(d) updating and implementation of the Construction and Operation Management 
Plan; and 

(e) requirement to undertake ground truthing flora investigation to inform final 
pipeline design, 

 
it is the EPA’s opinion that the proposal can be managed to meet the EPA’s 
environmental objectives for this factor provided conditions 6, 9, 10 and 11 are 
implemented.  

4.2 Terrestrial Fauna 

Description 
The proposal has the potential to impact terrestrial fauna by direct loss and disturbance of 
habitat due to clearing, construction of the pipeline corridor and borefield. 
 
Mine site 
A two-phase level 2 baseline terrestrial vertebrate fauna survey of the project area was 
undertaken in November 2005 and May 2006 (Ecologia, 2009c). Three main habitat 
types occur in the project area.  These are hill top slopes, Mulga Plains, and major 
drainage lines. (Ecologia, 2009c).   
 
No threatened fauna species listed under the EPBC Act were recorded in the Roy Hill 
project area during the surveys.  The Peregrine Falcon (Falco peregrinus, S4), listed 
under the Wildlife Conservation Act was recorded in the immediate vicinity of the project 
area.  Four migratory species listed under the EPBC Act were also recorded.  These 
species are Rainbow Bee-eater (Merops ornatus), Common Greenshank (Tringa 
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nebularia), Eastern Great Egret (Ardea modesta) and Wood Sandpiper (Tringa glareola).  
These species are also listed under the Japan-Australia Migratory Bird Agreement 
(JAMBA) and China-Australia Migratory Bird Agreement (CAMBA). 
 
Six priority fauna as listed by DEC were also recorded.  These species are Ghost Bat 
(Macroderma gigas, P4), Western Pebble-mound Mouse (Pseudomys chapmanii, P4), 
Australian Bustard (Ardeotis australis, P4), Bush Stone-curlew (Burhinus grallarius, P4), 
Grey Falcon (Falco hypoleucos, P4) and Star Finch (Neochmia ruficauda, P4). 
 
Fortescue Marsh is an extensive intermittent wetland located, at its nearest point, 
approximately 1.5 kilometres (km) to the southwest of the project operations.  The Marsh 
supports a rich diversity of migratory birds and is recognised by the Commonwealth 
under the JAMBA and CAMBA agreements.  The Marsh is also listed as an indicative 
place on the register of National Heritage Places for the conservation of waterbirds as it is 
important for periodic breeding by waterbirds.  
 
Borefield 
A vertebrate fauna survey was conducted across the borefield area in July 2009.  The 
habitat type in the remote borefield area is comprised of alluvial plains. 
 
No threatened fauna species listed under the EPBC Act were recorded in the Roy Hill 
project area during the surveys.   
 
One priority fauna species, the Australian Bustard (Ardeotis Australis, P4) listed by DEC 
was recorded in the remote borefield area and is unlikely to be impacted by the proposal 
due to its nomadic nature.  The Australian Bustard nests on the ground in the breeding 
season between October and December and so consideration of its breeding requirements 
needs to be undertaken during this time. 
 
Pipeline corridor 
A 17km water pipeline corridor would be constructed between the borefield and the mine 
site. There is potential for a variety of native fauna to become trapped in open pipeline 
trenches during construction. 
 
Although extensive fauna surveys have been carried out at the mine site and the remote 
borefield areas, fauna surveys have not been carried along the pipeline corridor. No 
significant fauna have been identified at either the mine site or the borefield area. The 
proponent has committed to carrying out ground truthing for fauna along the pipeline 
corridor to ensure that the impacts of the construction of the pipeline do not pose 
unacceptable risk to terrestrial fauna.  
 
The proponent has prepared a Construction Environmental Management Plan to manage 
pipeline construction to ensure that the impacts to fauna are managed in an 
environmentally acceptable manner. The plan would address limiting the length of trench 
open at any one time, trench inspections, fauna shelter boxes, soil plugs (ramps) and the 
pipeline being capped at the end of each shift. 

Assessment 
The area considered for assessment of this factor is the Stage 2 mining area, the area 
within the 2 metre groundwater drawdown contours at Year 20 (Figure 5), the remote 
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borefield, and the water pipeline corridor between the remote borefield and the stage 2 
mining area. 
 
The EPA’s environmental objective for this factor is to:  

• protect Specially Protected (Threatened) and Priority Fauna and their habitats, 
consistent with the provisions of the Wildlife Conservation Act 1950; 

• protect fauna listed on the Schedules of the Environment Protection and Biodiversity 
Conservation Act 1999; and  

• maintain the abundance, species diversity, geographic distribution and productivity 
of fauna at species and ecosystem levels through the avoidance or management of 
adverse impact and improvement in knowledge. 

 
The EPA considers that the Terrestrial Vertebrate Fauna surveys have been carried out in 
accordance with Guidance Statement 56.  
 
The EPA notes that no threatened fauna species listed under the EPBC Act were recorded 
however six priority fauna species as listed by DEC were recorded. 
 
The EPA acknowledges that all conservation significant fauna recorded in the project 
area, except the Western Pebble-mound Mouse (Pseudomys chapmanii) and the 
Australian Bustard (Ardeotis australis), were recorded within riparian vegetation 
associated with the Kulkinbah River, which would not be impacted by the proposal.  The 
EPA considers that it is unlikely that the Western Pebble-mound Mouse (Pseudomys 
chapmanii) would be significantly impacted due to numerous recordings throughout the 
Pilbara and the widespread distribution of suitable habitat.  The EPA also considers that  
the potential impact to the Australian Bustard (Ardeotis australis) is likely to be 
negligible due to the nomadic nature of the species and the wide extent of suitable 
habitat.  The EPA notes that the Australian Bustard nests on the ground in the breeding 
season between October and December. 
 
The EPA acknowledges the proponents management measures to reduce the potential for 
native fauna to be adversely impacted by open trenches associated with pipeline 
construction. 

Summary   
Having particular regard to the: 

(a) absence of threatened fauna species; and 

(b) the widespread distribution of Western Pebble-mound Mouse (Pseudomys 
chapmanii)  and the Australian Bustard (Ardeotis australis) 

it is the EPA’s opinion that the proposal can be managed to meet the EPA’s 
environmental objectives for this factor provided condition 7 which addresses fauna 
surveys for pipeline and construction of the pipeline are implemented.  
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4.3 Short Range Endemics (invertebrates) 

Description 
The proposal has the potential to impact short range endemic invertebrates by direct loss 
and disturbance of habitat due to clearing at the mine site and construction of the pipeline 
and borefield. 
 
Mine Site 
A Short Range Endemic survey of the project area was carried out in June 2006 
(Ecologia, 2006).  An additional opportunistic SRE survey was carried out in October 
2008 (Ecologia, 2008) to determine if the habitat was suitable for Mygalomorph spiders.  
Short Range Endemics (SRE) refers to endemic species with a restricted range, which is 
defined as less than 10,000km2. 
 
The 2006 survey found ten invertebrate species from groups recognized as having poor 
dispersal capabilities, resulting in a restricted distribution.  Nine species were found in 
habitat that has no barriers for dispersal.  One species, the centipede Scolopendridae 
asanda appears to be regionally restricted, however is not expected to be an SRE or 
highly restricted species due to its widespread habitat on the continuous southern slopes 
of the Chichester ranges (Ecologia, 2006).   
 
The 2008 survey detected a single sub adult specimen of Conothele; however, this could 
not be identified to species level, as this requires an adult specimen (Ecologia, 2008b).   
 
The proponent has carried out a habitat assessment that suggests that there are no island 
habitats in the project area and concluded that likelihood of this project impacting on 
SREs is low. 
 
Borefield 
A preliminary design of the borefield infrastructure indicates that RHIO would need 
200m wide corridors within which to construct a 20m wide pipeline. The 200m width 
allows opportunity for deviation to avoid sensitive areas. The corridors would follow 
existing station tracks to avoid undisturbed areas. The pipelines would be constructed 
from plastic, so that they could be designed to avoid sensitive areas. 
 
SRE studies carried out by RHIO have identified the presence and locations of potential 
SREs within the Borefield area. The specimens found are currently at the West Australian 
Museum awaiting identification. The results will not be available until early 2010. The 
proponent has committed to avoid the potential SREs locations by modifying the 
borefield footprint. 
 
RHIO has also conducted a field survey to identify likely SRE habitat within the remote 
borefield (RHIO 2009d). Preliminary studies identified a number of likely habitats that 
could contain SRE species (Figure 7).  The habitats tend to be narrow and linear and are 
mostly in the north-eastern part of the borefield. The habitats cover approximately 4 
175ha (13.1%) within the remote borefield area of 37 166ha. The proposed borefield 
would impact less than 4.1% of the habitat. The main borefield infrastructure would be 
located in areas where there is limited habitat present. In areas where SRE habitat could 
potentially be intersected, RHIO would relocate the pipeline to avoid those areas. 
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RHIO considers that it is unlikely that SREs and their habitat would be affected due to 
borefield construction. The infrastructure layout of the borefield would be finalised when 
additional information is received from the WA Museum.   
 
Pipeline 
A short range endemic invertebrate survey has not been carried out to date for the 
pipeline corridor. RHIO plan to carry out a habitat assessment prior to construction of the 
pipeline and may carry out a SRE survey if SRE habitat exists. 

Assessment 
The area considered for assessment of this factor is the Stage 2 mining area, the area 
within the 2 metre groundwater drawdown contours at Year 20 (Figure 5), the remote 
borefield, and the water pipeline corridor between the remote borefield and the stage 2 
mining area. 
 
The EPA’s environmental objective for this factor is to:  

• protect Specially Protected (Threatened) and Priority Fauna and their habitats, 
consistent with the provisions of the Wildlife Conservation Act 1950; 

• protect fauna listed on the Schedules of the Environment Protection and Biodiversity 
Conservation Act 1999; and  

• maintain the abundance, species diversity, geographic distribution and productivity 
of fauna at species and ecosystem levels through the avoidance or management of 
adverse impact and improvement in knowledge. 

 
The EPA considers that short range endemic surveys for the mine area were carried out in 
accordance with Guidance Statement 20 and that the level of surveys carried out are 
acceptable. SRE surveys indicate that no SRE species were recorded in the project area 
(Ecologia 2006, 2008b). The EPA concurs with the advice of the DEC that the potential 
risk of direct impacts on SRE is low.  The EPA notes that the proponent has carried out a 
habitat assessment of the mine area and has found no indication of island habitats 
(Ecologia, September 2009). The vegetation types are widespread throughout the 
Fortescue Plain.   
 
The EPA notes that potential short range endemic has been found in the borefield area 
and that the proponent has committed to avoiding the SREs by modifying the layout to 
the borefield infrastructure. The EPA notes that a preliminary design of the borefield 
infrastructure indicates that RHIO would need a 200m wide corridor area to allow for 
pipeline deviation. The proposed pipeline would be approximately 20m wide. The 
corridors would follow existing station tracks to avoid undisturbed areas. Pipelines would 
be constructed from plastic, so that they could be designed to avoid sensitive areas. 
 
The EPA notes that SRE studies carried out by RHIO have identified the presence and 
locations of potential SREs within the Borefield area. The specimens found are currently 
at the West Australian Museum awaiting identification.  
 
The EPA also notes that RHIO has conducted a field survey to identify likely SRE habitat 
within the remote borefield (RHIO 2009d). Preliminary studies identified a number of 
likely habitats that could contain SRE species (Figure 7). The habitats tend to be narrow 
and linear and are mostly in the north-eastern part of the borefield.  The habitats cover 
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approximately 4 175ha (13.1%) within the remote borefield area of 37 166ha. The 
proposed borefield would impact less than 4.1% of the habitat. The main borefield 
infrastructure would be located in areas where there is limited habitat present. In areas 
where SRE habitat could potentially be intersected, RHIO would relocate the pipeline to 
avoid those areas. 
 
The EPA notes that RHIO would finalise the infrastructure layout of the borefield on 
advice of the WA Museum on the collected specimens.    
 
The EPA recommends that with the implementation of condition 8 which requires an 
SRE survey to be undertaken within the borefield area and pipeline route and the 
avoidance of SREs, if identified, the impact to SREs could be managed in an 
environmentally acceptable manner. 

Summary   
Having particular regard to the: 

(a) absence of SREs in the mining area; and 

(b) additional SRE surveys and avoidance of SREs 

it is the EPA’s opinion that the proposal could be managed to meet the EPA’s 
environmental objectives for this factor provided condition 8 which requires SRE surveys 
to be carried out for the remote borefield and the pipeline and the avoidance of SREs, if 
identified, is implemented. 

4.4 Subterranean fauna 
The proposal has the potential to impact subterranean fauna by direct loss due to 
excavation of habitat, and indirect loss due to clearing, groundwater drawdown and 
uprising of saline water.   
 
Mine site 
A three phase subterranean fauna survey was carried out for the proponent in the mine 
site.  Phase 1 was conducted in March and May 2008 at the end of the wet season.  Phase 
2 was carried out in August and October 2008 in the dry season.  Phase three was carried 
out in March, May and June 2009.  Sampling was performed both inside and outside the 
zone of impact to identify the presence of Stygofauna and Troglofauna.   
 
A total of 49 bores were sampled for stygofauna.  124 specimens were collected from 10 
bores. The number of specimens recorded was considered low as groundwater in the 
Pilbara usually contains an abundance of stygofauna.   
 
Two bores south of the project area contained forms that have conservation significance.  
These were a syncarid and a new form of isopod.  These forms are located outside the 
predicted drawdown zone and are not expected to be limited to these bores.  They are 
likely to be associated with calcrete aquifers along the Fortescue River drainage system.  
These species could potentially be impacted by increases in groundwater salinity within 
the Fortescue River aquifer due to abstraction of water. 
 
Four bores located inside the zone of impact, to the north of the project area, returned 
specimens of Amphipods, Oligochaeta and Bathynellidae.  These Stygofauna specimens 



20 

have not been positively identified, however the proponent has carried out a habitat 
assessment to demonstrate that the habitat is widespread outside the project area.   
 
All specimens recovered during the surveys were in bores located in geology types 
classified as Ferruginous Duricrust, Alluvium and Colluvium.  The habitat assessment 
demonstrates that the project area would impact a small percentage of these geology 
types and that they are widespread in the Pilbara region surrounding the project area.   
 
The primary aquifers in the project area are found within the Alluvium/Colluvium 
deposits and Marra Mamba Iron Formation (Nammuldi Member) and Jeerinah 
Formations.  Investigations show that water can move freely between the alluvium 
deposits and Nammuldi Member in the north.  There is also connection in the south west 
of the project area between the Nammuldi Member, Warri Dolomite and alluvium 
deposits where the Jeerinah Formation is thin or absent (MWH, 2007). 
 
The connectivity of the aquifers extends outside the project area and would allow for the 
migration of subterranean fauna. (SMEC 2009) 
 
Bore sampling indicates that the highest species richness and diversity were found in the 
south of the project area outside the 10-year drawdown zone. Numerous specimens of a 
Chydaekata species were found from both inside and outside the project area. Two 
specimens of Bathynellidae were recovered from inside the impact area and one 
specimen from outside the impact area.  Bathynellids have been collected from the 
Pilbara, Yilgarn and Eneabba (Bennelongia, 2008). 
 
A total of 59 bores were sampled for Troglofauna.  The fauna recorded in the three phase 
survey were considered to be surface forms and regarded as leaf litter or deep soil fauna 
rather than troglofauna. 
 
Borefield 
Two subterranean fauna surveys were carried out for the proponent in the remote 
borefield in July and September 2009.  A further survey is scheduled for December 2009.  
Sampling was performed both inside and outside the zone of impact to identify any 
Stygofauna present.   
 
A total of 37 bores were sampled for stygofauna.  Samples identified 11 species of six 
orders/classes were collected from 47 samples, including nematodes, oligochaetes, 
ostracods, copepods, spelaeogriphacids and amphipods.  The number of specimens 
recorded was considered low as groundwater in the Pilbara usually contains an 
abundance of stygofauna.  Seven species were collected from the impact bores.  The 
distribution of Nematoda sp. was not considered further because of the poor taxonomic 
framework for this group.  Three species of Stygofauna, Enchytraeus Pilbara sp.1 (PSS), 
Pilbaracandona rhabdote and Diacyclops humphreysii humphreysii were present in both 
the impact zone and the reference bores outside the impact zone.  The remaining three 
species found inside the impact zone, Phreodrilidae sp., Cypretta sp., and 
Stygoridgewayia trispinos are widespread in the area. (Bennelongia 2009).   
 
A troglofauna survey has not been carried out for the remote borefield, as the proponent 
considers it unlikely that the groundwater drawdown of five metres in the borefield 
would affect troglofauna (Bennelongia 2009a). 
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Pipeline 
A Subterranean fauna assessment was not carried out for the pipeline route as their would 
be no impact to groundwater levels in the pipeline area (ENVIRON 2009). 

Assessment 
The area considered for assessment of this factor is the Stage 2 mining area, the area 
within the 2 metre groundwater drawdown contours at Year 20 (Figure 5), the remote 
borefield, and the water pipeline corridor between the remote borefield and the stage 2 
mining area. 
 
The EPA’s environmental objective for this factor is to:  

• protect Specially Protected (Threatened) and Priority Fauna and their habitats, 
consistent with the provisions of the Wildlife Conservation Act 1950; 

• protect fauna listed on the Schedules of the Environment Protection and Biodiversity 
Conservation Act 1999; and  

• maintain the abundance, species diversity, geographic distribution and productivity 
of fauna at species and ecosystem levels through 

 
The EPA notes that a three phase subterranean fauna survey was undertaken for the mine 
site and a two phase survey was undertaken for the remote borefield in accordance with 
draft EPA Guidance statement 54a.  The EPA also notes that although an adequate 
sampling effort was performed the results gained were lower in yield than is usual for the 
Pilbara area. 
 
The EPA considers that the two conservation significant stygofauna identified outside the 
zone of impact would unlikely be impacted by mining as these exists outside the 
predicted drawdown zone.  Stygofauna however could potentially be affected by the up 
coning of saline water into the Fortescue River Aquifer due to mine dewatering.  
 
The EPA notes that specimens found in phase three of the mine site sampling 
(Amphipoda, Bathynellidae and Oligochaeta) have not been positively identified. 
However, the habitat assessment suggests that the species found within the impact zone 
are not expected to be restricted to the project area due to the connectivity between 
aquifers and the presence of similar geology and hydrogeology to that occurring 
throughout the Fortescue Region.  Similar specimens were collected from both within 
and outside the project area (SMEC 2009c). 
 
The EPA also notes that the stygofauna community within the impact zone of the remote 
borefield is also located outside the zone of impact or is widespread throughout the 
Pilbara. The proponent has committed to monitoring the reference bores to ensure that the 
stygofauna bores located outside of the zone of impact are not at threat from increased 
salinity resulting from dewatering. 
 
The EPA considers that it is unlikely that mine dewatering and borefield abstraction 
would significantly affect subterranean fauna. 

Summary   
Having particular regard to the: 
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(a) conservation significant stygofauna being outside the zone of impact; 

(b) stygofauna habitat being widespread beyond the project area; and 

(c) connectivity of aquifers that extend beyond the project area 

 
it is the EPA’s opinion that the proposal can be managed to meet the EPA’s 
environmental objectives for this factor provided that condition 6 to limit the amount of 
dewater is implemented.  

4.5 Groundwater 

Description 
Stage 2 mining would require additional dewatering to that approved for Stage 1 to 
enable dry-floor mining to occur (MWH, 2009a).  Stage 2 would also require a fresh 
water supply from a remote borefield located outside the mining area. The proposed 
water supply borefield is located in the Fortescue Valley, approximately 60km (at the 
furthest point) south of the proposed mine and 25 km south of the Fortescue Marsh.   
 
Dewatering would produce both fresh and saline water. Approximately 22% of the water 
removed would be suitable for use for ore processing and dust suppression. The 
remaining dewater would be hypersaline and require disposal to an on-site lined 
evaporation pond to be constructed as part of the Stage 1 approval.   
 
Table 2: The amount of dewatering, water supply requirements and volume of 
saline discharge to the evaporation pond.  
Project Volume (ML) Water supply for 

mining (ML) 
Discharge to evaporation 
pond (ML) 

Stage 1 (Mine) 
years 1-10  

75 000 (dewater) 52 500 22 500 

Stage 2 (mine) 
years 11-20  

223 000 (dewater) 48 000 175 000 

Stage 2 (Borefield) 
years 11-20  

150 000 (abstraction) 150 000 No discharge 

Total (Stage 1 and 
2) 

298 000 (dewater)  197 500 

 
Dewatering of the mine and groundwater abstraction from the borefield has the potential 
to cause groundwater drawdown which could potentially affect phreatophytic vegetation 
and the Fortescue Marsh.  Groundwater quality can also be affected by the potential 
leakage of salt from the storage areas (evaporation pond and waste fines storage 
facilities) and potentially acid forming material.   
 
Environmental impacts and management associated with Stage 2 would be similar to 
those outlined in the Stage 1 assessment (EPA Report 1342 2009). This section therefore 
discusses activities of Stage 2 that could pose a risk to groundwater. 
 
Groundwater drawdown – Impacts to Fortescue Marsh and phreatophytic vegetation 
Groundwater modelling has been undertaken to assess the impacts of drawdown from 
mine dewatering (Stage 1 and 2) and groundwater abstraction from the remote borefield 
over the life of the mine (MWH 2009, 2009a, 2009d). 
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To achieve ‘dry’ mining conditions within the proposed Stage 2 mining pits, a total 
volume of approximately 223 000ML of groundwater will be extracted (MWH, 2009a). 
The rate of dewatering would vary from approximately 13.3 to 97.5 ML per day (average 
61ML per day). 
 
Data from the dewatering simulations used in the solute transport model (MWH 2009a, 
2009b) indicate that saline (>10,000 uS/cm electrical conductivity) water will be 
encountered during the mine life particularly during Stage 2 mining when a significant 
amount of dewater would be saline.  
 
The results indicate that the extent of the area affected by drawdown is predicted to 
increase as the mining moves into new areas. By year 20, the drawdown of the water 
table resulting from the Stage 2 dewatering is predicted to be contained largely within the 
mining lease, except along the north-western boundary (Figure 5). The area affected by 
drawdown is predicted to remain 1km away from the Fortescue Marsh, to such an extent 
that the abstraction of the groundwater will have no significant direct impact on the 
Marsh.  Studies carried out on the impact of groundwater flows on the Fortescue Marsh 
indicated that the main surface water feeds to the Fortescue Marsh are the Upper 
Fortescue River (70%) and Weeli Wolli Creek (10%) and numerous catchments make up 
the balance (20%).  These surface feeds would not be affected by mining at Roy Hill 
(MWH 2009a). Groundwater contribution from the Roy Hill area forms an insignificant 
part of the overall volume held in storage.   
 
The Fortescue Marsh is located 1.5 km southwest of the mine site and 40 km north-west 
of the borefield.  The Fortescue Marsh represents a massive volume of groundwater held 
in storage, the vast majority of which is hypersaline.  The hydrogeological modelling 
conducted for the Stage 2 mining area indicates that the mine dewatering at Roy Hill 1 
Stage 1 and 2 operations is unlikely to pose a significant risk to the Fortescue Marsh 
(MWH, 2009c). 
 
Groundwater extraction from a remote borefield for water supply approximately 25km 
south-east of the Fortescue Marsh would also cause groundwater drawdown. Borefield 
abstraction would be 40ML per day from approximately twenty production bores. 
 
Groundwater modelling was undertaken using a simplified conceptual hydrogeological 
model of the Fortescue Basin and Fortescue Marsh system. The modelling data showed 
that drawdown produced by abstraction at the borefield for the life of mine did not 
propogate further than 17 km from the centre of the borefield and therefore is unlikely to 
impact on the Fortescue Marsh (MWH 2009d). The modelling indicates that there is a 
large amount of groundwater in storage which the borefield draws from to maintain 
supply. The borefield is therefore unlikely to impact on any surface water features due to 
its distance from the Fortescue River and the Fortescue Marsh (MWH 2009d). 

Phreatophytic Vegetation  
An overview of the vegetation communities and flora recorded within the mining area 
was provided in the Stage 1 assessment (SMEC, 2009a). Phreatophytic vegetation 
requires groundwater for survival.   
 
The main phreatophytic vegetation communities likely to be affected by clearing include: 
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• open low forest to woodland of Eucalyptus camaldulensis and/or E. 

victrix/Corymbia hamersleyana over open high Atalaya hemiglauca/Acacia 
pyrifolia over open low shrubs over dense *Cenchrus ciliaris. The expected 
impact from clearing in stage 2 is 5.4 hectares of this vegetation sub association 
within the project area.  This vegetation sub association was also impacted by 
stage 1 mining and cumulatively 50.4 hectares equating to 19.7% would be 
impacted; 

 
• scattered Eucalyptus victrix over a low woodland of Acacia aneura/A. coriacea 

subsp. Pendens/Atalaya hemiglauca over shrubs over dense *Cenchrus ciliaris 
grassland. The expected impact from clearing in stage 2 is 136 hectares of this 
vegetation sub association within the project area.  This vegetation sub association 
was also impacted by stage 1 mining and cumulatively 380.86 hectares equating 
to 31.3% would be impacted; and 

 
• Tall Acacia spp. and Grevillea wickhamii subsp. hispidula shrubland over low 

shrubland over mixed tussock grassland.  The expected impact from clearing in 
stage 2 is 0.77 hectares of this vegetation sub association within the project area.  
This vegetation sub association was also impacted by stage 1 mining and 
cumulatively 3.77 hectares equating to 83.9% would be impacted. 

 
A total of 353 hectares of riparian associations, which contain phreatophytic vegetation 
would be impacted by the stage 2 proposal.  Of this 143 hectares would be impacted by 
clearing and 210 hectares would be impacted by groundwater drawdown.    
 
Table 3: The cumulative impact of stage 1 and 2 on phreatophytic vegetation. 

Mining stages Impact from clearing Impact from 
drawdown 

Total 

Stage 1 300 ha 268 ha 568 ha 
Stage 2 143 ha 210 ha 353 ha 
Cumulative impact 443 ha 478 ha 921 ha 
 
Cumulatively 921 hectares of riparian associations, which contain phreatophytic 
vegetation, out of 2591 hectares of riparian associations in the project area will be 
impacted, equating to a cumulative impact of 35.5%. 
 
Groundwater rebound is expected to take approximately forty years and so it is expected 
that impacts to phreatophytic vegetation in the drawdown zone would be detrimental.  
Groundwater rebound in the borefield is expected to take approximately 10 years. 
 
Management of saline dewater – Evaporation Pond  
Saline dewater would be disposed of to a 400ha evaporation pond over the life of the 
mine (Stages 1 and 2). The pond will be designed for the disposal of approximately 197 
500 ML of saline water generated over the full 20 year mine life (Stage 1 and 2).  The 
quantity of salt accumulated in the pond during Stage 2 would be to an approximate 
height of 2.55m based on salinity of 67,000 mg/L total dissolved solids. 
 
The evaporation pond would be constructed to contain a series of evaporation cells. Each 
cell would be designed and constructed with a freeboard for a 1-in-100 year, 72 hour 
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storm event.  A 0.3m deep spillway to allow water from a storm beyond the design 
capacity to escape would link each cell to the cell immediately downstream.  This allows 
for the excess storm water to be distributed into cells with the capacity to hold additional 
water.  In the unlikely event that all cells fill to the height of the freeboard plus 0.3m and 
overtopping of the entire pond is possible, a general spillway will be provided to allow 
any extra water (which will be fresh water) to discharge to the environment in a 
controlled manner. 
 
A high density polyethylene (HDPE) or compacted clay liner would be used to prevent 
the seepage of saline water into the surrounding environment. A network of piezometers 
would be installed for monitoring groundwater elevation and quality. Any evidence of 
rising groundwater or increasing salinity in groundwater would be investigated and 
remedial action, including recovery and return of the water to the evaporation pond, 
would be taken.  To assist with remedial action, the pond would be constructed so that 
each cell may be taken off line to stop any leakage and repaired without compromising 
the entire facility.  
 
The construction of the evaporation pond was assessed and approved as part of the Stage 
1 proposal. This assessment discusses the operation, management and final closure of the 
evaporation pond. 
 
Salt accumulated in the pond would be removed and placed in engineered encapsulation 
cells in mined-out pits. The cells would be located above the natural water table and 
constructed to minimise the in-flow of surface water or the outflow of saline water. The 
cells would be constructed from low-permeability material. 
 
Waste Management 
Wastes would be generated from mining and borefield development activities. Wastes 
stored inappropriately have the potential to impact on groundwater quality due to 
leaching.  The proponent has committed to use the waste management hierarchy 
principles to avoid, reduce, reuse and recycle to minimize waste disposal. 
 
Two Waste Fines Storage Facilities (WFSF), constructed as part of the Stage 1 
assessment will be located to the west of the tenement area.  The facilities would provide 
secure containment of all solids waste materials.  The WFSF will consist of a single cell 
covering an area of approximately 572 ha.  The facilities would have a number of 
seepage control and under drainage collection features.  The seepage control facilities 
would include an upstream toe drain, under drainage system and cut-off trench. The 
waste fines deposited would be managed to maintain a supernatant pond in the centre of 
the facility.   
 
The WFSF would be monitored via groundwater bores established around the facility, 
piezometers in the various embankments, and regular inspections. 
 
Potential acid forming material 
A geochemical assessment carried out in 2008 identified two sources of potentially acid 
forming (PAF) minerals, both of which are members of the Roy Hill Shales.  The Roy 
Hill Shale lies beneath the mineralised orebody and is not planned to be excavated during 
mining operations. 
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Dewatering activities have the potential to take the water out of the Roy Hill Shale 
material.  Drying of the Roy Hill Shale material can potentially lead to oxidation of the 
sulphide minerals and cause acid generation as the groundwater levels recover.   

Assessment 
The area considered for assessment of this factor is the Stage 2 mining area, the area 
within the 2 metre groundwater drawdown contours at Year 20 (Figure 5), the remote 
borefield, and the water pipeline corridor between the remote borefield and the stage 2 
mining area. 
 
The EPA’s environmental objective for this factor is to: 
 

• maintain the quantity of groundwater so that existing and potential uses, including 
ecosystem maintenance, are protected; 

• ensure that activities which could affect the quantity of groundwater are 
appropriately controlled; 

• maintain or improve the quality of groundwater to ensure that existing and 
potential uses, including ecosystem maintenance, are protected; and 

• ensure that the beneficial uses of groundwater can be maintained. 
 
Groundwater drawdown 
The EPA notes that Stage 2 would require additional dewatering (223 000ML) to that 
approved for Stage 1 (75 000ML) to enable dry-floor mining. The EPA notes that the 
total groundwater abstraction for stages 1 and 2 would be 297 500ML.  The rate of 
dewatering would vary from 13.3 to 97.5 ML per day over the life of the mine.  78% of 
dewater (175 000ML) would be hyper saline and require disposal to an on-site lined 
evaporation pond.  Stage 2 would also require an additional fresh water supply from a 
remote borefield located outside the mining area. 
 
The EPA considers that dewatering and borefield abstraction has the potential to cause 
groundwater drawdown which could potentially affect phreatophytic vegetation and the 
Fortescue Marsh.  The EPA notes that 35.5% of phreatophytic vegetation would be 
impacted by dewatering for Stage 1 and Stage 2 and that dewatering would be limited to 
the minimum required for safe mining of mineralised areas below the water table.  The 
EPA considers that taking 35.5% of the riparian vegetation in the project area is 
environmentally acceptable as it is widespread beyond the project footprint and exists 
within the proposed 2015 Fortescue Marsh Conservation Estate which will be managed 
by DEC. 
 
Groundwater modelling indicates that the extent of the area affected by drawdown due to 
mine dewatering is predicted to increase as the mining moves into new areas. The area 
affected by drawdown is predicted to remain 1km away from the Fortescue Marsh and 
therefore mine dewatering is unlikely to cause a significant impact on the Marsh.  
 
Groundwater extraction from a remote borefield for water supply approximately 40 km 
south-east of the Fortescue Marsh would also cause groundwater drawdown. Borefield 
abstraction would be 40ML per day from approximately twenty production bores.  
Modelling of borefield abstraction indicates that there is a large amount of groundwater 
in storage which the borefield draws from to maintain supply.  The EPA considers that 
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the borefield is unlikely to impact on any surface water features due to its distance from 
the Fortescue River and the Fortescue Marsh.  
 
The EPA notes that studies carried out on the impact of groundwater flows on the 
Fortescue Marsh indicates that the main surface water feeds to the Fortescue Marsh are 
the Upper Fortescue River (70%) and Weeli Wolli Creek (10%) and numerous 
catchments make up the balance (20%).  These surface feeds would not be affected by 
mining at Roy Hill (MWH 2009a). Groundwater contribution from the Roy Hill area 
forms an insignificant part of the overall volume held in storage.   
 
Saline discharge 
The EPA notes that saline dewater would be disposed of to a 400ha evaporation pond 
over the life of the mine (Stages 1 and 2). The pond will be designed for the disposal of 
approximately 197 500ML of saline water generated over the full 20 year mine life. The 
pond would be constructed to contain a number of cells. Each cell would be designed and 
constructed with a freeboard for a 1-in-100 year, 72 hour storm event. A high density 
polyethylene (HDPE) or compacted clay liner would be used to prevent the seepage of 
saline water into the surrounding environment.  
 
The EPA notes that groundwater quality would be monitored to ensure that saline 
discharge and pond performance is managed in an environmentally acceptable manner.  
A network of piezometers would be installed for monitoring groundwater elevation and 
quality. The EPA also notes that a network of monitoring bores has been installed along 
the western and southern boundary of the mining lease between the mining area and 
Fortescue Marsh.  The boreholes have been monitored regularly since 2007 and provide 
baseline data on groundwater levels and the saline interface.  The EPA acknowledges that 
the boreholes would continue to be monitored during the life of the project to measure 
any impacts from dewatering activities. The EPA considers that it is unlikely that saline 
discharge would significantly affect groundwater quality based on the design of the 
evaporation pond and the proposed groundwater monitoring. 
 
The EPA also considers that it is unlikely that groundwater quality would be affected 
from potentially acid forming (PAF) materials present in the Roy Hill Shales. The Shale 
lies beneath the mineralised orebody and is not planned to be excavated during mining 
operations.  The EPA notes that the proponent has committed to implement a modified 
Integrated Water Management Plan (IWMP) and Fortescue Marsh Management Plan 
(FMMP) which addresses: 
 

• groundwater monitoring program; 
• engineering design for Evaporation Pond and Waste Fine Storage Facilities 

(WFSF); 
• collection and treatment of contaminated water; 
• monitoring of Evaporation Pond to detect leaks or seepage; and 
• monitoring, sampling and trigger setting in accordance with Australian and New 

Zealand Guidelines for Fresh and Marine Water Quality (2000). 

Summary  
Having particular regard to:  
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(a) the Fortescue Marsh is unlikely to be impacted by groundwater drawdown and 
borefield abstraction; 

(b) cumulative loss of 35.5% of phreatophytic vegetation; 

(c) implementation of the modified IWMP and FMMP; and 

(d) recommended condition 10 which requires management of salt storage areas 

 
it is the EPA’s opinion that groundwater quality can be managed to meet the EPA’s 
environmental objectives for this factor provided condition 6 and 10 which addresses 
groundwater abstraction, and salt storage areas are implemented. 

4.6 Surface Water 

Description 
Surface water impacts are largely the same as the Stage 1 mining.  Surface water studies 
of the entire mine has been undertaken as part of Stage 1 assessment (Gilbert & Assoc, 
2009). 
 
Potential additional impacts of Stage 2 mining include: 

 further modification to surface water drainage, hence greater diversion; 
 alteration to erosion patters; and 
 erosion of newly distributed or rehabilitated areas. 

 
Alterations to surface water flows would be required to divert surface water around the 
project area.  Altering surface water flows has the potential to impact Mulga vegetation 
and the Fortescue Marsh. 
 
The project area is located in the foothills and upper colluvial plains of the Chichester 
range that is drained by several ephemeral creeks, which flow in a south-westerly 
direction towards the Fortescue River and Marsh.  The water quality in these creeks 
during flow events is good, however turbidity can be high due to the flash flood nature of 
flow events. 
 
There are no permanent creeks, surface water pools or wetlands within the project area. 
Kulbee Creek and No Name Creek pass through the project area.  Christmas and 
Kulkinbah Creeks are located immediately to the north and south.  Drainage lines tend to 
be well defined in upper slopes and get less defined towards Fortescue Marsh.  The 
surface water flows in the lower catchment are referred to as sheet flow.  Surface flows 
can also result from overtopping of creeks in major flow events.  Surface water flows are 
an important factor as they are relied upon by Acacia aneura (mulga). 
 
Diversions would be required within Kulbee, Kulkinbah, Christmas and No Name Creek 
catchments as mining progresses, causing alteration to surface flows in creeks, streams 
and overland sheet flow.  Project drainage infrastructure could cause disruption of surface 
flows.  This would be managed by the construction of flow diversions and flow 
dispersion systems around infrastructure items, installing culverts beneath road and rail 
lines, and construction of sheet flow redistribution devices downslope of culverts and 
diversion drain. 
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Whilst the intention is not to reduce flows downstream there would inevitably be some 
reduction due to evaporation and seepage from the diversion structures.  The overall 
impact of surface water on the Fortescue Marsh is considered to be no more than 0.15% 
of total inflows to the Marsh. 
 
The majority of Mulga that occurs within the project area is found in the vicinity of 
drainage lines in the north-west portion of the project area and outside the tenement 
boundary to the south west towards Fortescue Marsh.  A 500 metre buffer zone would be 
implemented inside the western tenement boundary to ensure there are no shadow effects 
beyond the boundary of the project. 
 
Mulga communities, W1, W2, W3 and W5 exist in the borefield area.  The W3 
association, Acacia aneura var. aneura occurs in groves and is considered to be an 
important habitat for native fauna.  This unit (W3) is considered susceptible to 
degridation if overland sheet flow is diverted or disrupted. 
 
Assessment 
The area considered for assessment of this factor is the Stage 2 mining area, the area 
within the 2 metre groundwater drawdown contours at Year 20 (Figure 5), the remote 
borefield, and the water pipeline corridor between the remote borefield and the stage 2 
mining area. 
 
The EPA’s environmental objective for this factor is: 
 

• maintain the integrity, functions and environmental values of ephemeral streams; 
• ensure that the beneficial uses of surface water can be maintained and, in this 

case, maintain the integrity, functions and environmental values of the Fortescue 
Marsh and Mulga communities; and  

• maintain or improve the quality of surface water to ensure that existing and 
potential uses, including ecosystem maintenance are protected. 

 
The EPA considers that the most sensitive ecosystems in the project area are those 
relating to Mulga trees as they are susceptible to subtle changes in surface water 
distribution patterns.  The potential impacts to Mulga communities are expected to be 
limited to 100m to 500m from where the flow is disturbed (shadow effect). The EPA 
notes that impacts to Mulga vegetation and the Fortescue Marsh would be minimised by 
the implementation of a 500m drainage buffer zone and surface water diversion structure 
that enables runoff to be directed around disturbance areas, restoring creek systems and 
minimising changes in downstream sedimentation regimes after mining. 
 
The EPA considers that the contribution of surface water flows to the Marsh is less than 
0.15% of the total inflows into the Marsh, and therefore surface water diversions would 
unlikely cause an impact to the Fortescue Marsh. 
 
The EPA notes that groundwater predictions have been based on conceptual models and 
would require verification as State 1 progresses.  The EPA expects that the draft 
Integrated Water Management Plan (IWMP) which was developed for the monitoring 
and management of surface water for Stage 1 and 2 be updated. 
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The surface water management structures would be refined during the detailed 
engineering design phase with particular attention to protect Mulga communities.  The 
proponent will consult with the Department of Water and Department of Environment 
and Conservation on the design of surface water diversion and redistribution structures in 
sensitive areas.  The IWMP would include: 
• design and construction of stormwater structures and diversions; 
• diversion channels; 
• stabilisation of banks of diversion channels; 
• sediment control; 
• dispersion systems; 
• contaminated stormwater; 
• restoration of creek systems; and 
• ongoing improvement of IWMP. 

 
The EPA considers that a revised IWMP incorporating Stage 1 and 2 operations should 
be submitted at least 3 years before Stage 2 mining is scheduled to commence to the 
satisfaction of the CEO of the Office of the EPA.  
 
The EPA considers that impacts to Mulga and Fortescue Marsh can be managed in an 
environmentally acceptable manner. 

Summary  
Having particular regard to the: 

(a) mulga communities being widespread outside the project area; 

(b) implementation of a 500 metre buffer zone; 

(c) low impact to Fortescue Marsh; and 

(d) implementation of the Construction and Operation Management Plan, Integrated 
Water Management Plan, and Fortescue Marsh Management Plan 

 
it is the EPA’s opinion that the proposal can be managed to meet the EPA’s 
environmental objectives for this factor provided condition 9 and 10 which address 
surface water drainage management and quality are implemented.  

4.7 Rehabilitation and Mine Closure 

Description 
Mine site 
Open cut mining would be used to mine the Roy Hill deposit.  Stage 2 is anticipated to 
have a mine life of 10 years, however the total mine life of Stage 1 and Stage 2 is 
expected to be 20 years. 
 
Potential rehabilitation areas would include the pits as they are backfilled, waste fines 
storage facility, evaporation pond, haul roads and conveyors.  Approximately 4,650 
hectares of native vegetation would be disturbed in the Stage 2 mining area.  The mined 
out pits would be progressively backfilled with overburden until the original ground 
profile is formed and the area is re-vegetated.  Freshly removed topsoil and vegetation 
would be applied to backfilled areas as part of the rehabilitation plan.  The rehabilitated 
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areas would be reseeded with local endemic species to encourage vegetation 
regeneration.  The proponent is currently investigating the feasibility of co-disposing 
waste fines as backfill in the pit.   
 
Pastoral stock would be managed by either physical barriers or mustering to prevent 
newly rehabilitated areas being destroyed.  Following successful mine closure and 
rehabilitation the land would be returned to low intensity cattle grazing and pastoral 
activities. 
 
The proponent plans to monitor progressive rehabilitation and improve techniques in 
order to improve its success. 
 
The closure of the operation would commence at the cessation of mining in Stage 2 and 
would consist of: 
 

• the demolition and removal of all redundant plant and infrastructure; 
• contaminated material would be remediated on site or excavated for disposal at an 

appropriate off site facility; 
• inert material would be placed in on-site excavated disposal areas and buried; 
• below ground infrastructure such as bores would be cut off below ground level 

and capped; and 
• disturbed areas would be re-contoured to restore natural drainage and re-vegetated 

with endemic species. 
 

The proponent has developed a Conceptual Closure and Rehabilitation Management Plan 
(CCRMP) for the Stage 1 assessment. The CCRMP discusses progressive rehabilitation 
and mine closure and would be updated to include Stage 2 prior to the commencement of 
Stage 2. 
 
Borefield and Water Pipeline Corridor 
Potential rehabilitation areas would include the bore locations and associated 
infrastructure (pump station, power and water pipelines) and the water pipeline corridor.  
Approximately 109 hectares of native vegetation would be disturbed in the borefield area 
and 34 hectares for the water pipeline route. 
 
This area would be rehabilitated and returned to natural vegetation.  The surface would 
be scarified, spread with topsoil (if available) and cleared vegetation to promote native 
vegetation growth. Seeding with local provenance seeds would be undertaken if needed. 

Assessment 
The area considered for assessment of this factor is the Stage 2 mining area, the area 
within the 2 metre groundwater drawdown contours at Year 20 (Figure 5), the remote 
borefield, and the water pipeline corridor between the remote borefield and the stage 2 
mining area. 
 
The EPA’s environmental objectives for this factor are: 
 

• ensure that clearing does not result in land degradation; 
• ensure rehabilitation of the site to an acceptable standard that is compatible with 

the intended land use; 



32 

• ensure that mine closure planning and rehabilitation are carried out in a 
coordinated, progressive manner and are treated as an integral part of mine 
development, consistent with the ANZMEC/MCA Strategic Framework for Mine 
Closure, and best practice; 

• ensure that the visual amenity of the area and adjacent surrounds is not unduly 
affected by the proposal;  

• ensure that regionally significant landforms and geo-conservation values are 
protected; and 

• ensure that, as far as is practicable, the post-mining landform is stable, and is 
integrated into the surrounding environment. 

 
The EPA notes that the mine pits would be backfilled with overburden until the original 
ground profile is formed and the area re-vegetated, and that the waste fines storage 
facilities would remain at the cessation of mining. 
 
The EPA acknowledges that the proponent has provided a CCRMP for Stage 1 and would 
update this plan to include Stage 2.  The plan addresses the following: 
 

• consultation with government regulators, non government organisations, 
pastoralists and community stakeholders to develop agreed closure criteria; and 

• post closure monitoring of rehabilitated areas to ensure compliance with the 
agreed closure criteria, including flora and fauna, surface water quality, 
groundwater quality, contaminated sites and invasive species monitoring.  

 
The EPA considers that the proposed approach to rehabilitation and mine closure is 
environmentally acceptable. 

Summary 
Having particular regard to the: 

(a) progressive rehabilitation; 

(b) backfilling of the open pits until the original ground profile is formed; and 

(c) the updating and implementation of the CCRMP 

 
it is the EPA’s opinion that the proposal can be managed to meet the EPA’s 
environmental objectives for this factor provided conditions 11, 12 and 13, which address 
rehabilitation and closure, are implemented. 

5. Recommended Conditions  
In developing recommended conditions for each project, the EPA’s preferred 
course of action is to have the proponent provide an array of commitments to 
ameliorate the impacts of the proposal on the environment.  In addition the EPA 
has developed a set of conditions that the EPA recommends be imposed if the 
proposal by Roy Hill Iron Ore Pty Ltd to mine iron ore from the Stage 2 project 
area on the southern slopes of the Chichester Range and develop a remote borefield 
and pipeline is approved for implementation.  These conditions are presented in 
Appendix 2. 
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6. Other Advice 
The EPA supports the interests of RHIO to participate in the Central Pilbara 
Cumulative Impact Pilot Study, organised by the Department of Water to investigate 
management options for cumulative impacts on water resources from mining 
operations.  The study will address risks to water resources, opportunities for shared 
hydrogeological modelling between industry and broader water resource 
management issues. 

7. Conclusions 
The EPA has considered the proposal by Roy Hill Iron Ore Pty Ltd to mine iron 
ore from the Stage 2 project area on the southern slopes of the Chichester Range 
and develop a remote borefield and pipeline. 
 
The EPA has determined that the key environmental factors relevant to the 
proposal were flora and vegetation, terrestrial fauna, short range endemics, 
subterranean fauna, groundwater, surface water and mine closure and 
rehabilitation. 
 
The EPA has recommended that conditions be imposed on the proponent in 
relation to: 

• provision of flora and vegetation, fauna and SRE surveys; 
• protection of vegetation against excessive groundwater drawdown and 

surface water changes; 
• the clearing of trapped fauna within open pipeline trenches by a suitably 

trained person(s) during specified daily time periods; 
• monitoring and management of seepage or run off from the waste fines 

storage facility, evaporation pond and locations of salt encapsulation; and 
• mine closure and rehabilitation. 

 
The EPA has therefore concluded that the proposal can be managed to meet the 
EPA’s environmental objectives, provided there is satisfactory implementation by 
the proponent of the recommended conditions set out in Appendix 2. 

8. Recommendations 
The EPA submits the following recommendations to the Minister for Environment: 

1. That the Minister notes that the proposal being assessed is for the mining of 
iron ore from the Stage 2 project area on the southern slopes of the 
Chichester Range and development of a remote borefield and pipeline; 

2. That the Minister considers the report on the key environmental factors as set 
out in Section 4; 

3. That the Minister notes that the EPA has concluded that the proposal can be 
managed to meet the EPA’s environmental objectives, provided there is 
satisfactory implementation by the proponent of the recommended 
conditions set out in Appendix 2; and 

4. That the Minister imposes the conditions and procedures recommended in 
Appendix 2 of this report. 
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Indentified Decision-Making Authorities 
and 

Recommended Environmental Conditions 
 

 





Identified Decision-Making Authorities 
 

Section 44(2) of the Environmental Protection Act 1986 (EP Act) specifies that the EPA’s 
report must set out (if it recommends that implementation be allowed) the conditions and 
procedures, if any, to which implementation should be subject.  This Appendix contains the 
EPA’s recommended conditions and procedures. 
 
Section 45(1) requires the Minister for Environment to consult with decision-making 
authorities, and if possible, agree on whether or not the proposal may be implemented, and if 
so, to what conditions and procedures, if any, that implementation should be subject. 
 
The following decision-making authorities have been identified for this consultation: 
 

Decision-making Authority Approval 
1. Department of Water Rights in Water and Irrigation Act 1914 – 

water abstraction licenses 
2. Department of Indigenous Affairs Aboriginal Heritage Act 1972 – s18 

clearances 
3. Department of Mines and Petroleum Mining Act 1978 
4. Department of Environment and 
Conservation 

Works Approval and License (Part V 
Environmental Protection Act 1986) 

5. Shire of East Pilbara Decision maker for permits and 
development approvals 

6. Minister for Water Rights in Water and Irrigation Act 1914 – 
water abstraction licenses 

7. Minister for Indigenous Affairs Aboriginal Heritage Act 1972 – s18 
clearances 

8. Minister for Mines Mining Act 1978 
Note: In this instance, agreement is only required with DMA 6, 7 and 8 since these DMA’s 
are Ministerial DMA’s 

 
 
 
 

 





RECOMMENDED ENVIRONMENTAL CONDITIONS 
 

STATEMENT THAT A PROPOSAL MAY BE IMPLEMENTED 
(PURSUANT TO THE PROVISIONS OF THE 
ENVIRONMENTAL PROTECTION ACT 1986) 

 
ROY HILL 1 IRON ORE MINING PROJECT STAGE TWO, 110 KILOMETRES NORTH 

OF NEWMAN, SHIRE OF EAST PILBARA 
 

Proposal:  The proposal is to mine iron ore from the Stage 2 project area 
on the southern slopes of the Chichester Range and develop a 
remote borefield and pipeline. 

 
The proposal is further documented in Schedule 1 of this 
statement 

 
Proponent: Roy Hill Iron Ore Pty Ltd  
 
Proponent Address: 28-42 Ventnor Avenue,  

WEST PERTH  WA  6005  
 
Assessment Number: 1822 
 
Report of the Environmental Protection Authority: Report 1345 
 
The proposal referred to in the above report of the Environmental Protection Authority may 
be implemented.  The implementation of that proposal is subject to the following conditions 
and procedures:  
 
1 Proposal Implementation  
 
1-1 The proponent shall implement the proposal as documented and described in 

schedule 1 of this statement subject to the conditions and procedures of this 
statement.   

 
2 Proponent Nomination and Contact Details 
 
2-1 The proponent for the time being nominated by the Minister for Environment under 

sections 38(6) or 38(7) of the Environmental Protection Act 1986 is responsible for 
the implementation of the proposal.   

 
2-2 The proponent shall notify the CEO of the Office of the Environmental Protection 

Authority of any change of the name and address of the proponent for the serving of 
notices or other correspondence within 30 days of such change.  

 
3 Time Limit of Authorisation  
 
3-1 The authorisation to implement the proposal provided for in this statement shall 

lapse and be void fifteen years after the date of this statement if the proposal to 
which this statement relates is not substantially commenced.   



 
3-2 The proponent shall provide the CEO of the Office of the Environmental Protection 

Authority with written evidence which demonstrates that the proposal has 
substantially commenced on or before the expiration of fifteen years from the date of 
this statement. 

 
4 Compliance Reporting 
 
4-1  The proponent shall prepare and maintain a compliance assessment plan to the 

satisfaction of the CEO of the Office of the Environmental Protection Authority.  
 
4-2  The proponent shall submit to the CEO of the Office of the Environmental Protection 

Authority the compliance assessment plan required by condition 4-1 at least 6 months 
prior to the first compliance report required by condition 4-6 or prior to ground 
disturbing activity, whichever is sooner. The compliance assessment plan shall 
indicate: 

 
1 the frequency of compliance reporting; 
 
2 the approach and timing of compliance assessments; 
 
3 the retention of compliance assessments; 
 
4 the method of reporting of potential non-compliances and corrective actions 

taken; 
 
5 the table of contents of compliance assessment reports; and 
 
6 public availability of compliance assessment reports. 

 
4-3  The proponent shall assess compliance with conditions in accordance with the 

compliance assessment plan required by condition 4-1. 
 
4-4 The proponent shall retain reports of all compliance assessments described in the 

compliance assessment plan required by condition 4-1 and shall make those reports 
available when requested by the CEO of the Office of the Environmental Protection 
Authority. 

 
4-5 The proponent shall advise the CEO of the Office of the Environmental Protection 

Authority of any potential non-compliance within 7 days. 
 
4-6 The proponent shall submit a compliance assessment report annually from the date of 

issue of this Implementation Statement addressing the previous twelve month period 
or other period as agreed by the CEO of the Office of the Environmental Protection 
Authority. The date of the first Compliance Assessment Report shall be 15 months 
from the date of this Statement, with each subsequent report 12 months from the date 
of the previous Report. The compliance assessment report shall: 

 
1  be endorsed by the proponent’s Managing Director or a person delegated to 

sign on the Managing Director’s behalf; 



 
2  include a statement as to whether the proponent has complied with the 

conditions; 
 
3 identify all potential non-compliances and describe corrective and preventative 

actions taken; 
 
4  be made publicly available in accordance with the approved compliance 

assessment plan; and 
 
5  indicate any proposed changes to the compliance assessment plan required by 

condition 4-1. 
 
5 Performance Review and Reporting  
 
5-1 The proponent shall submit to the CEO of the Office of the Environmental Protection 

Authority a Performance Review Report at the conclusion of the first, second, fourth, 
sixth, eighth and tenth years after the start of implementation and then at five yearly 
intervals which addresses: 

 
1. the major environmental risks and impacts; the performance objectives, 

standards and criteria related to these; the success of risk reduction/impact 
mitigation measures and results of monitoring related to management of the 
major risks and impacts;  

 
2. the level of progress in the achievement of sound environmental performance, 

including industry benchmarking, and the use of best available technology 
where practicable; and 

 
3. improvements gained in environmental management which could be applied to 

this and other similar projects.  
 
6 Groundwater Dependent Vegetation 
 
6-1 The proponent shall ensure that groundwater abstraction from the Stage 2 mine areas 

and borefield do not adversely affect vegetation beyond the area identified by the co-
ordinates specified in schedule 2 and that drawdown of groundwater does not extend 
beyond the co-ordinates specified in schedule 2. 

 
6-2 To verify that the requirements of condition 6-1 are met the proponent shall: 
 

1. submit a proposed monitoring program to measure vegetation health to the 
requirements of the CEO of the Office of the Environmental Protection 
Authority; 

 
2. undertake baseline monitoring of native vegetation health and abundance in the 

proposal area  prior to dewatering;   
 
3. monitor groundwater levels at the boundary of the project area and in the 

locations where riparian and groundwater-dependent vegetation exist; and  



 
4. monitor the health and cover of riparian and groundwater dependent vegetation 

outside of the area specified by the co-ordinates given in schedule 2.    
 
6-3 The proponent shall submit annually the results of monitoring required by condition 6-

2 to the CEO of the Office of the Environmental Protection Authority. 
 
6-4 In the event that monitoring required by condition 6-2 indicates a decline in the health 

and condition of riparian or groundwater dependent vegetation: 
 

1. the proponent shall report such findings to the CEO of the Office of the 
Environmental Protection Authority within 21 days of the decline being 
identified; 

 
2. the proponent shall provide evidence which allows determination of the cause 

of the decline; 
 

3. if determined by the CEO of the Office of the Environmental Protection 
Authority to be a result of activities undertaken in implementing the proposal, 
the proponent shall submit actions to be taken to remediate the decline within 
21 days of the determination being made to the CEO of the Office of the 
Environmental Protection Authority; and 

 
4. the proponent shall implement actions to remediate the decline of riparian and 

groundwater dependent vegetation upon approval of the CEO of the Office of 
the Environmental Protection Authority on advice of the Department of 
Environment and Conservation and shall continue until such time the CEO of 
the Office of the Environmental Protection Authority determines that the 
remedial actions may cease. 

 
6-5 The proponent shall make the monitoring reports required by conditions 6-2 publicly 

available in a manner approved by the CEO of the Office of the Environmental 
Protection Authority. 

 
7. Fauna 
 
7-1 The proponent shall carry out a fauna survey within the pipeline route within 12 

months of the granting of this approval to the satisfaction of the CEO of the Office of 
Environmental Protection Authority on advice of the Department of Environment and 
Conservation. 

 
7-2 The final alignment of the pipeline will be subject to the survey required in 7-1 to the 

satisfaction of the CEO of the Office of Environmental Protection Authority on advice 
of the Department of Environment and Conservation. 

 
7-3 Should the survey required by 7-1 identify any conservation significant fauna* the 

alignment of the pipeline should be modified to allow a 50 metre buffer between the 
location of where the conservation significant fauna* was found or suitable habitat and 
the pipeline. 

 



* Conservation significant fauna are defined as fauna listed under the Wildlife 
Conservation Act 1950, (WA), Environment Protection and Biodiversity Conservation 
Act 1999, or listed as Priority Fauna by DEC. 

 
7-4  The proponent shall limit the length of open trenches to a maximum length of two and 

a half kilometres at any time.  
 
7-5 Fauna refuges are to be placed in the trench at intervals not exceeding 50 metres. 
 
7-6 The proponent shall employ at least two “fauna clearing people” to remove fauna from 

the trench.  
 
7-7 Inspection and clearing of fauna from trenches by fauna clearing people shall occur at 

least twice daily and not more than half an hour prior to the backfilling of trenches, 
with the first daily inspection and clearing to be undertaken no later than 3.5 hours 
after sunrise, and the second inspection and clearing to be undertaken daily between 
the hours of 3:00 pm and 6:00 pm. 

 
7-8 In the event of rainfall, the proponent shall, following the clearing of fauna from the 

trench, pump out any pooled water in the open trench (with the exception of 
groundwater) and discharge it via a mesh (to dissipate energy) to adjacent vegetated 
areas.  

 
7-9 Within 14 days following completion of the construction of the water pipeline, the 

proponent shall provide a report on fauna found, both dead and alive, within the 
pipeline corridor to the CEO of the Office of the Environmental Protection Authority. 

 
8 Short-Range Endemic Invertebrate Survey 
 
8-1 The proponent shall carry out a short range endemic invertebrate survey within the 

borefield and the pipeline route within 12 months of the granting of this approval to 
the satisfaction of the CEO of the Office of Environmental Protection Authority on 
advice of the Department of Environment and Conservation. 

 
8-2 The final alignment of the pipeline and development of the borefield will be subject to 

the surveys required in 8-1 to the satisfaction of the CEO of the Office of 
Environmental Protection Authority on advice of the Department of Environment and 
Conservation.  

 
8-3 Should the survey required by 8-1 identify any confirmed or suspected short range 

endemic invertebrates the alignment of the pipeline and borefield infrastructure shall 
be modified to allow a 50 metre buffer between the pipeline or borefield infrastructure 
and the location of the short range endemic invertebrates. 

 
9. Surface Water Flows and Mulga 
 
9-1 The proponent shall ensure that surface water diversion structures do not adversely 

affect Mulga and riparian vegetation to be retained in the project area and that no 
diversions, other than those included in Figure 15 of the Roy Hill 1 Iron Ore Mining 



Project, Stage 2 Environmental Referral, ENVIRON, October 2009 are to be 
constructed. 

 
9-2 To verify that the requirements of condition 9-1 are met the proponent shall: 
 

1. submit a proposed monitoring program to measure vegetation health to the 
requirements of the CEO of the Office of the Environmental Protection 
Authority; 

 
2. undertake baseline monitoring of Mulga and riparian vegetation health and 

abundance in the project area prior to surface water diversions; 
 
3. monitor surface water flows, including areas where Mulga and riparian 

vegetation exist; and  
 

4. monitor the health and cover of Mulga and riparian vegetation in the proposal 
area.  

 
This monitoring is to be carried out to the satisfaction of the CEO of the Office of the 
Environmental Protection Authority on advice of the Department of Environment 
and Conservation, and is to be carried out in such a way that, should a significant 
decline in health or cover of Mulga or riparian vegetation be detected, it will be 
possible to determine whether the decline is attributable to the implementation of the 
proposal or to other causes. 

 
9-3 The proponent shall submit annually the results of monitoring required by condition 

9-2 to the CEO of the Office of the Environmental Protection Authority.  
 
9-4 In the event that monitoring required by condition 9-2 indicates a decline in the 

health and condition of the Mulga and riparian vegetation: 
 

1. the proponent shall report such findings to CEO of the Office of the 
Environmental Protection Authority within 21 days of the decline being 
identified; 

2. the proponent shall provide evidence which allows determination of the cause 
of the decline; 

3. if determined by the CEO of the Office of the Environmental Protection 
Authority on advice of the Department of Environment and Conservation to be 
a result of activities undertaken in implementing the proposal, the proponent 
shall submit actions to be taken to remediate the decline within 21 days of the 
determination being made to the CEO of the Office of the Environmental 
Protection Authority; and 

4. the proponent shall implement actions to remediate the decline of Mulga and 
riparian vegetation upon approval of the CEO of the Office of the 
Environmental Protection Authority on advice of the Department of 
Environment and Conservation and shall continue until such time the CEO of 
the Office of the Environmental Protection Authority determines that the 
remedial actions may cease. 

 



9-5 The proponent shall make the monitoring reports required by conditions 9-2 publicly 
available in a manner approved by the CEO of the Office of the Environmental 
Protection Authority.   

 
10. Surface Water and Groundwater Quality 
 
10-1  The proponent shall ensure that run-off and seepage from the waste fines and 

evaporation pond storage facilities and from salt encapsulation do not cause the 
quality of groundwater or surface water within or leaving the proposal area to exceed 
ANZECC/ARMCANZ* trigger values for a slightly to moderately disturbed 
ecosystem, taking into consideration natural background water quality, so that existing 
and potential uses, including ecosystem maintenance, are protected. 

 
* Australian and New Zealand Environment and Conservation Council and 
Agriculture and Resource Management Council of Australia and New Zealand 2000, 
Australian Water Quality Guidelines for Fresh and Marine Waters and its updates. 

 
10-2 The proponent shall monitor the quality of surface water and groundwater around the 

waste fines and evaporation pond storage facilities and locations where salt is 
encapsulated to ensure that requirements of condition 10-1 are met. This monitoring is 
to be carried out using methods consistent with Australian and New Zealand 
Environment and Conservation Council and Agriculture and Resource Management 
Council of Australia and New Zealand 2000, Australian Guidelines for Water Quality 
Monitoring and Reporting (and its updates) and to the satisfaction of the CEO of the 
Office of the Environmental Protection Authority on advice of the Department of 
Environment and Conservation. 

 
10-3 The proponent shall commence the water quality monitoring required by 10-2 before 

ground disturbing activities in order to collect baseline data. 
 
10-4 The proponent shall submit annually the results of monitoring required by condition 

10-2 to the CEO of the Office of the Environmental Protection Authority. 
 
10-5 In the event that monitoring required by condition 10-2 indicates that the requirements 

of conditions 10-1 are not being met: 
 

1. the proponent shall report such findings to the CEO of the Office of the 
Environmental Protection Authority within 21 days of the decline in water 
quality standards being identified; 

 
2. the proponent shall provide evidence which allows determination of the cause of 

the decline in water quality standards; 
 

3. if determined by the CEO of the Office of the Environmental Protection 
Authority to be a result of activities undertaken in implementing the proposal, the 
proponent shall submit actions to be taken to remediate the decline in water 
quality standards within 21 days of the determination being made to the CEO of 
the Office of the Environmental Protection Authority; and 

 



4. the proponent shall implement actions to remediate the decline in water quality 
standards upon approval of the CEO of the Office of the Environmental 
Protection Authority and shall continue to implement such actions until such time 
the CEO of the Office of the Environmental Protection Authority determines that 
the remedial actions may cease. 

 
10-6 The proponent shall make the monitoring reports required by condition 10-2 publicly 

available in a manner approved by the CEO of the Office of the Environmental 
Protection Authority. 

 
11. Rehabilitation 

 
11-1 The proponent shall undertake rehabilitation to achieve the following outcomes: 

 
1. the waste fines storage facilities and evaporation pond, shall be non-polluting and 

shall be constructed so that their final shape, stability, surface drainage, resistance 
to erosion and ability to support local native vegetation are comparable to natural 
landforms within the local area. 

 
2. the mine pits shall be backfilled to above the pre-mining water table and contoured 

to blend in with the natural topography.  
 

3. the waste fines storage facilities, evaporation pond and other areas disturbed 
through implementation of the proposal, shall be progressively rehabilitated with 
vegetation composed of native plant species of local provenance (defined as seed 
or plant material collected within 10 kilometres of the proposal). 

 
4. the percentage cover of living vegetation in all rehabilitation areas shall be 

comparable with that of nearby land which has not been disturbed during 
implementation of the proposal.  

 
5. no new species of weeds (including both declared weeds and environmental 

weeds) shall be introduced into the area as a result of the implementation of the 
proposal. 

 
6. the coverage of weeds (including both declared weeds and environmental weeds) 

within the rehabilitation areas shall not exceed that identified in baseline 
monitoring undertaken prior to commencement of operations, or exceed that 
existent on comparable, nearby land which has not been disturbed during 
implementation of the proposal, whichever is less. 

 
11-2 Rehabilitation activities shall continue until such time as the requirements of condition 

11-1 are demonstrated by inspections and reports to be met, for a minimum of five 
years to the satisfaction of the CEO of the Office of the Environmental Protection 
Authority on advice of the Department of Environment and Conservation and 
Department of Mines and Petroleum. 

 



12 Conceptual Closure Strategy 
 
12-1  Prior to commencing ground-disturbing activity, the proponent shall submit a detailed 

and project-specific Conceptual Closure Strategy to the requirements of the CEO of 
the Office of the Environmental Protection Authority on advice of the Department of 
Environment and Conservation and Department of Mines and Petroleum. 

 
12-2 The Conceptual Closure Strategy shall include detailed results of geochemical and 

geophysical characterisation of materials, in particular the potential for acid drainage, 
metalliferous drainage, and of the occurrence of dispersive materials and asbestiform 
minerals.   Testing for materials with potential to cause acid and metalliferous 
drainage shall include static and kinetic testing carried out using techniques and 
timeframes consistent “Leading Practice Sustainable Development Program for the 
Mining Industry – Managing Acid and Metalliferous Drainage 2009” (Department of 
Industry, Tourism and Resources) and “The Global Acid Rock Drainage Guide 2009” 
(International Network for Acid Prevention). 

 
12-3 The Conceptual Closure Strategy shall provide detailed technical information on 

proposed management measures to prevent pollution, environmental harm or human 
health impacts during implementation of the proposal and after mine completion and 
closure. 

 
12-4 The Conceptual Closure Strategy shall include maps and diagrams showing the 

proposed placement, dimensions, design and proposed methods of construction and 
closure of waste disposal facilities and mine pits. 

 
12-5 The Conceptual Closure Strategy shall demonstrate that the waste fines storage 

facilities and evaporation pond will be located, designed and constructed to ensure that 
they are non-polluting and so that their final shape, height, stability, surface drainage, 
resistance to erosion and ability to support native vegetation are comparable to natural 
landforms in the area. 

 
12-6 The Conceptual Closure Strategy shall provide detailed technical information 

demonstrating that sufficient quantities of suitable materials are available on site for 
the implementation and closure (including unplanned or temporary closure) of the 
proposal. 

 
12-7 The Conceptual Closure Strategy shall include specific practicable procedures to 

ensure the protection of the environment in the event of unplanned or temporary mine 
closure. 

 
12-8 The proponent shall implement the proposal consistent with the Conceptual Closure 

Strategy referred to in conditions 12-1 to 12-8. 
 
13 Final Closure and Decommissioning Plan 
 
13-1 At least 5 years prior to mine completion, the proponent shall prepare and submit a 

Final Closure and Decommissioning Plan to the requirement of the CEO of the Office 
of the Environmental Protection Authority on advice of the Department of 
Environment and Conservation and Department of Mining and Petroleum. 



 
13-2 The Final Closure and Decommissioning Plan shall be prepared consistent with: 
 

1. ANZMEC/MCA 2000, Strategic Framework for Mine Closure Planning and  
 

2. Department of Industry Tourism and Resources 2006 Mine Closure 
andCompletion (Leading Practice Sustainable Development Program for the 
Mining Industry), Commonwealth Government, Canberra; 

 
and shall provide detailed technical information on the following: 

 
1. final closure of all areas disturbed through implementation of the proposal so that 

they are safe, stable and non-polluting; 
 
2. decommissioning of all plant and equipment; 

 
3. Disposal of waste materials;  

 
4. final rehabilitation of waste fines storage facilities; evaporation pond and other 

areas;  
 

5. management and monitoring following mine completion; and 
 

6. inventory of all contaminated sites and proposed management. 
 
13-3 The proponent shall close, decommission and rehabilitate the proposal consistent with 

the approved Final Closure and Decommissioning Plan. 
 
13-4  The proponent shall make the Final Closure and Decommissioning Plan required by 

13-1 and 13-2 publicly available in a manner acceptable to the CEO of the Office of 
the Environmental Protection Authority. 

 
Procedures 

 
1. Where a condition states “on advice of the Office of the Environmental Protection 

Authority”, the Office of the Environmental Protection Authority will provide that 
advice to the Department of Environment and Conservation for the preparation of 
written notice to the proponent. 

 
2. The Minister for Environment will determine any dispute between the proponent and 

the Office of the Environmental Protection Authority over the fulfilment of the 
requirements of the conditions. 

 
 



Schedule 1 
The Proposal (Assessment No. 1822) 
 
The proposal is to:  
 

• mine iron ore from the Stage 2 project area on the southern slopes of the Chichester 
Range; and 

• construction and operation of a remote borefield, water pipeline and associated 
infrastructure (pump stations, power and water pipelines). 

•  
The location of the various project components is shown in Figures 2 and 3. 
 
The main characteristics of the proposal are summarised in Table 1 below.  A detailed 
description of the proposal is provided in section 2 of the proposal referral document, (Roy 
Hill 1 Iron Ore Mining Project, Stage 2 Referral Document.  Roy Hill Iron Ore Pty Ltd, 
October 2009). 
 
Table 1:  Summary of key proposal characteristics 
 
Element Description  

Mine Life 20 years (Stage 1 and 2) 
Stage 2 mine 11 to 20 years 

Processing Rate 65Mt/a throughput to produce 55Mt/a for export 

Target Grade 60% Iron (Fe) (average lump or fines) or higher 

Mineral Resource 400Mt bedded Marra Mamba ore, 1Bt detrital ore 

Strip Ratio 4:1 (average overburden to ore ratio) 

Area of Disturbance 4,793ha 

Maximum Pit Depth 100m 

Overburden 2,000Mt 

Water Supply 150,000ML from the remote borefield 
48,000ML from mine dewatering 

Mine Dewatering 223,000ML (Average 61ML per day) 

Saline Dewater for 
Disposal to evaporation 
pond 

175,000ML 
 

 

(f) Abbreviations 
Bt billion tones    ML megalitre 
ha hectares    Mt million tonnes 
GL Giga Litre    Mt/a million tonnes per annum 
m metre      
 
 



Figures (please refer to the main body of this report) 
1. Project location 
2. Mine Site and Borefield 
3. Mining Stages 
4. Proposed Fortescue Marsh Conservation Estate 
5. Extent of 2 metre Drawdown Year  – Mining Area 
6. Extent of 1 metre Drawdown – Borefield 
7. Borefield layout and possible SRE habitat 

 
 

 
 
 
 



Schedule 2 
 

AMG Co-ordinates for the 2 metre groundwater drawdown contours at 20 years for the Stage 
2 mining area. 
 
Coordinate System GDA 1994 MGA 
Zone 50  

Easting  Northing 
815985  7498371 
816336  7498495 
816652  7498679 
816922  7498920 
817098  7499185 
817195  7499480 
817218  7499818 
817171  7500156 
817033  7500527 
816676  7501282 
816419  7501616 
815996  7502096 
815730  7502456 
814996  7503032 
814635  7503452 
814189  7503794 
813069  7504471 
812565  7504866 
812262  7505186 
811996  7505594 
811826  7505707 
811493  7505759 
810654  7505694 
810347  7505602 
810167  7505470 
809996  7505274 
809663  7505651 
809140  7506023 
808937  7506269 
808871  7506478 
808890  7506812 
808946  7507262 
808908  7507476 
808687  7507879 
808514  7508172 
808454  7508371 
808469  7508585 



Easting  Northing 
808768  7509371 
808818  7509702 
808750  7511041 
808663  7511484 
808414  7512260 
808399  7512586 
808567  7513610 
808566  7513964 
808482  7514281 
808359  7514449 
807897  7514771 
807305  7515122 
806996  7515226 
806560  7515239 
805884  7515195 
804480  7515296 
804283  7515371 
804090  7515489 
803996  7515512 
803912  7515491 
803286  7515027 
802996  7514908 
802672  7514883 
801996  7514903 
801562  7514795 
801117  7514661 
800739  7514626 
800360  7514682 
800146  7514779 
799996  7514935 
799853  7515371 
799730  7515535 
799366  7515777 
799079  7515964 
798882  7516196 
798824  7516371 
797853  7516909 
797106  7517123 
796884  7517121 
796553  7517243 
795996  7517591 
795751  7517639 
795490  7517619 



Easting  Northing 
794204  7517190 
793491  7516186 
793373  7515819 
793351  7515527 
793070  7514210 
793405  7513659 
793817  7513080 
794231  7512447 
794468  7512243 
794917  7511965 
795142  7511734 
795488  7511289 
795886  7510898 
795996  7510718 
796172  7510054 
796398  7509558 
796809  7508944 
797207  7508371 
797654  7507371 
798425  7506371 
799320  7505371 
799820  7504979 
800759  7504306 
801529  7503704 
802230  7503239 
803136  7502427 
803756  7501914 
804065  7501562 
804729  7500628 
805084  7500250 
805582  7499930 
806176  7499567 
806900  7499060 
807485  7498782 
808832  7498336 
809891  7497762 
810210  7497674 
811885  7497564 
812664  7497572 
813442  7497680 
814887  7497986 
815985  7498371 

 



Schedule 3 
 

AMG Co-ordinates for the 1 metre groundwater drawdown contours in the borefield. 
 
Coordinate System GDA 1994 MGA 
Zone 50  

Easting  Northing 
800619  7464568 
800619  7464098 
800619  7463627 
800087  7463627 
799555  7463157 
799555  7462686 
799555  7462216 
799022  7462216 
799022  7461746 
798490  7461275 
797958  7460805 
797958  7460334 
797426  7459864 
797426  7459393 
796894  7458923 
796362  7458453 
795830  7457982 
795298  7457512 
795298  7457041 
794766  7457041 
794234  7456571 
793702  7456571 
793702  7456101 
793170  7456101 
792638  7456101 
792106  7456101 
791574  7456101 
791042  7456101 
790510  7456571 
789978  7456571 
789978  7457041 
789446  7457512 
788913  7457512 
788913  7457982 
788913  7458453 
788381  7458923 
788381  7459393 



Easting  Northing 
788381  7459864 
787849  7460334 
787849  7460805 
787849  7461275 
787849  7461746 
787849  7462216 
787849  7462686 
787849  7463157 
787849  7463627 
787849  7464098 
787849  7464568 
787849  7465038 
787849  7465509 
787849  7465979 
787849  7466450 
788381  7466450 
788381  7466920 
788381  7467391 
788381  7467861 
788913  7467861 
788913  7468331 
788913  7468802 
788913  7469272 
789446  7469272 
789446  7469743 
789446  7470213 
789978  7470213 
789978  7470683 
790510  7471154 
790510  7471624 
790510  7472095 
791042  7472095 
791042  7472565 
791042  7473036 
791574  7473036 
791574  7473506 
792106  7473506 
792106  7473976 
792638  7474447 
793170  7474917 
793170  7475388 
793702  7475858 
794234  7476329 



Easting  Northing 
794766  7476799 
795298  7477269 
795830  7477269 
795830  7477740 
796362  7477740 
796894  7477740 
797426  7477740 
797958  7477740 
798490  7477269 
799022  7477269 
799022  7476799 
799555  7476799 
799555  7476329 
800087  7476329 
800087  7475858 
800619  7475858 
800619  7475388 
800619  7474917 
801151  7474917 
801151  7474447 
801151  7473976 
801683  7473506 
801683  7473036 
801683  7472565 
801683  7472095 
801683  7471624 
802215  7471624 
802215  7471154 
802215  7470683 
802215  7470213 
802215  7469743 
802215  7469272 
802215  7468802 
802215  7468331 
802215  7467861 
802215  7467391 
801683  7467391 
801683  7466920 
801683  7466450 
801683  7465979 
801151  7465509 
801151  7465038 
800619  7464568 



 




