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Summary and recommendations 
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 1 project area on the southern slopes of the Chichester Range and 
develop associated mining infrastructure 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 EPA is also required to have regard for the principles set out in section 4A of the 
Environmental Protection Act 1986. 

Key environmental factors and principles 
The EPA decided that the following key environmental factors relevant to the 
proposal required detailed evaluation in the report: 

(a) Flora and Fauna; 

(b) Subterranean Fauna; 

(c) Groundwater;  

(d) Surface Water; and 

(e) Mine Closure and Rehabilitation. 
 
There were a number of other factors which were relevant to the proposal, but the 
EPA is of the view that the information set out in Appendix 3 provides sufficient 
evaluation. 
 
The following principles were considered by the EPA in relation to the proposal: 

(a) the precautionary principle; 

(b) the principle of intergenerational equity; 

(c) the principle of the conservation of biological diversity and ecological 
integrity; and 

(d) the principle of waste minimisation. 

Conclusion 
The EPA has considered the proposal by Roy Hill Iron Ore Pty Ltd to mine iron ore 
from the Stage 1 project area on the southern slopes of the Chichester Range and 
develop associated mining infrastructure. 
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Flora and Fauna 
 
The proposal for mining of the Stage 1 area and development of associated mining 
infrastructure requires the clearing of 7,200 hectares of native vegetation.   
 
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.   
Five priority flora species would be impacted by the proposal however all are 
widespread outside the project area.  The EPA considers that the impact to the 
vegetation complexes in the project area and the five priority species is not 
significant. 
 
The EPA notes that the Western Pebble-mound Mouse (Pseudomys chapmanii) may 
be impacted by the proposal, however the impact is unlikely to be significant due to 
numerous recordings throughout the Pilbara and the widespread distribution of 
suitable habitat.   
 
Surveys revealed a number of mygalomorph spiders and pseudoscorpions within the 
development footprint that have uncertain status and may be SRE species. The EPA 
considers that the uncertainty about potential SRE species requires a precautionary 
approach. The EPA considers that, in the absence of more definitive information, the 
proponent should avoid the areas where Missulena sp, Synothele ‘MYG127’,  
Aganippe ‘MYG126’, Idiommata ‘MYG128’, and Beierolpium species exist unless 
they can be found outside areas to be impacted by this proposal. 
 
Subterranean Fauna 
 
Stygofauna specimens (Amphipoda, Bathynellidae and Oligochaeta) were recorded 
from four bores within the impact zone.  These specimens have not been positively 
identified; however, the habitat assessment suggests they 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. This is supported by the presence of many of the same species within and 
outside the project area. 
 
Two forms of Stygofauna collected from outside the impact zone, south of the project 
area, could have a degree of conservation significance.  These forms are a syncarid 
and a new form of isopod.  These species exist in a separate aquifer to that in the 
impact zone; however, the water quality of this aquifer has the potential to be 
impacted by the borefield located in the Stage 2 area. This would be managed by the 
proponent’s Integrated Water Management Plan. 
 
No troglofauna has been identified in the project area.  The EPA considers that the 
project will not have a significant impact on subterranean fauna. 
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Groundwater 
 
Dewatering from Stage 1 and advanced dewatering of the borefield in the Stage 2 area 
would supply the water needed for processing and dust suppression. Saline water 
would be disposed of in an evaporation pond.   
 
568 ha (20.2%) of phreatophytic vegetation in the project area would be impacted by 
dewatering.  Dewatering would be limited to the minimum required for safe mining of 
mineralized areas below the water table. 
 
The EPA notes that the Fortescue Marsh is outside the project area and is unlikely to 
be impacted by groundwater drawdown as the drawdown boundary after 10 years of 
mining would be 4km away from the marsh. 
 
The EPA considers that the impacts of dewatering will not be significant. 
 
Surface Water 
 
Changes in surface water flow have the potential to impact Mulga trees as they are 
susceptible to subtle changes in surface water distribution patterns.   
 
The Fortescue Marsh could be impacted by changes in surface water flow as it is 
believed to be a product of surface water runoff rather than an expression of the water 
table. A worst-case scenario, if all runoff was captured and not returned to the 
Fortescue Marsh, would reduce total inflows to the Marsh by 0.15%.  
 
The EPA does not consider that changes to surface water flow would have a 
significant impact on Mulga trees or the Fortescue Marsh. 
 
Mine Closure and Rehabilitation 
 
The Waste Fines Storage Facilities and the Waste Rock Dump would remain at the 
cessation of mining and the mine pits would be progressively backfilled to the original 
ground level and rehabilitated. 
 
The EPA has considered the proposal by Roy Hill Iron Ore Pty Ltd to mine iron ore 
from the Stage 1 project area on the southern slopes of the Chichester Range and 
develop associated mining infrastructure. 
 
The EPA has concluded that it is unlikely that the EPA’s objectives would be 
compromised provided there is satisfactory implementation by the proponent of the 
recommended conditions set out in Appendix 4 and summarised in Section 4. 

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 1 project area on the southern slopes of the Chichester Range 
and development of associated mining infrastructure. 



iv

2. that the Minister considers the report on the key environmental factors and 
principles as set out in Section 3; 

3. that the Minister notes that the EPA has concluded that it is unlikely that the 
EPA’s objectives would be compromised, provided there is satisfactory 
implementation by the proponent of the recommended conditions set out in 
Appendix 4, and summarised in Section 4, including the proponent’s 
commitments; and 

4. that the Minister imposes the conditions and procedures recommended in 
Appendix 4 of this report. 

Conditions 
Having considered the information provided in this report, 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 1 project area on the southern slopes 
of the Chichester Range and develop associated mining infrastructure is approved for 
implementation.  These conditions are presented in Appendix 4.  Matters addressed in 
the conditions include the following: 
 

(a) Groundwater Dependent Vegetation; 

(b) Surface Water and Mulga; 

(c) Surface Water and Groundwater Quality; 

(d) Short Range Endemics; and 

(e) Rehabilitation and Mine Closure. 
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1. Introduction and background 
This report provides the advice and recommendations of the Environmental Protection 
Authority (EPA) to the Minister for Environment on the key environmental factors 
and principles for the proposal by Roy Hill Iron Ore Pty Ltd to mine iron ore from the 
Stage 1 project area, located 110 kilometres (km) north of Newman (Figure 1) on the 
southern slopes of the Chichester Range, and develop associated mining infrastructure 
for the project.  Stage 2 of the project will be assessed at a later date.   
 
Stage 1 includes the mining and processing of ore from the Stage 1 area over a period 
of 10 to 15 years and the construction of all infrastructure. This requires the 
disturbance of 7,200 hectares (ha) of native vegetation for pits, associated mine 
infrastructure (ROM pads, waste dumps, Waste Fines Storage Facilities, Evaporation 
Pond etc), construction of an airfield, realignment of Marble Bar Road, rail loop and 
conveyor, and access roads (Figure 2). Dewatering below the water table would be 
required to provide dry mining conditions.  Water from the dewatering of Stage 1 and 
advanced dewatering of the borefield in the Stage 2 area would supply the water for 
operations.  Saline water produced from dewatering would be disposed of to an 
evaporation pond. 
 
The proposal was referred to the EPA on 15 July 2005.  The EPA set the level of 
assessment at Public Environmental Review (PER) on 22 August 2005.  The PER 
document was made available for a public review period of eight weeks, from 15 June 
2009 to 10 August 2009. 
 
The proposal is being assessed at a level of Public Environmental Review (PER) 
because: 

• the mine would require the clearing of a large area (7200ha) of native 
vegetation which includes Mulga woodlands.  Clearing would be upslope 
from, and close to, the Fortescue Marsh, which is a unique and high 
conservation value feature of the Pilbara.  Disturbances to the surface could 
potentially obstruct and redirect surface water drainage, change and adversely 
affect the distribution of water to Mulga communities downslope and affect 
the Fortescue Marsh; 

• mining would occur below the water table and require dewatering of the mine 
pits.  This has the potential to impact on phreatophytic vegetation and 
subterranean fauna; 

• fresh water would be used for processing and dust suppression whereas saline 
water would be disposed of in an evaporation pond. 

 
Further details of the proposal are presented in Section 2 of this report.  Section 3 
discusses the key environmental factors and principles for the proposal.  The 
Conditions to which the proposal should be subject, if the Minister determines that it 
may be implemented, are set out in Section 4.  Section 5 provides Other Advice by the 
EPA, Section 6 presents the EPA’s conclusions and Section 7, the EPA’s 
Recommendations. 
 
Appendix 5 contains a summary of submissions and the proponent’s response to 
submissions and is included as a matter of information only and does not form part of 
the EPA’s report and recommendations.  Issues arising from this process, and which 
have been taken into account by the EPA, appear in the report itself. 
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Figure 1: Site Location Map 
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Figure 2: Mining Stages 
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Figure 3: Project Infrastructure Layout 
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Figure 4: SRE Survey Sites
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Figure 5: Groundwater Drawdown Contours (2m)
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2. The proposal 
The Roy Hill 1 Iron Ore Mining Proposal, Stage 1, involves the mining of 
approximately 600 million tonnes of bedded Marra Mamba iron ore.  The mine site is 
located approximately 110 km north of Newman on the footslopes of the Chichester 
ranges.  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 3). 
 
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.  In the first two years of mining waste fines would 
be placed in the Waste Fines Storage Facilities (WFSF) and overburden would be 
placed in the Waste Rock Dump (WRD). After two years of mining, 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 summarized in Table 1 below.  A detailed 
description of the proposal is provided in Section 5 of the PER (Roy Hill 1 Iron Ore 
Mining Project, Stage 1 Public Environmental Review.  Roy Hill Iron Ore Pty Ltd, 
2009). 
 
Table 1:  Summary of key proposal characteristics 

Element Description 
Mine life 10-15 years 
Processing rate Up to 65 million tonnes per year (65Mt/a) throughput to 

produce 55Mt/a Ore for export 
Target Grade 60% Iron (Fe) (average lump or fines) or higher 
Mineral resource Up to 600Mt from Bedded Marra Mamba Ore 
Strip Ratio 4:1 (average overburden to ore ratio) 
Area of Disturbance 7,200 ha ( includes 5120 ha for mine pits) 
Maximum Pit Depth 100 metres (m) nominal 
Overburden 2,060 Mt. Overburden would be used as pit infill with some 

stored in out of pit dump  
Mine dewatering Average of 20.5 million litres per day (20.5 ML/day) 
Saline Dewater for 
Disposal 

Dewatering to produce 22,510 million litres (22,510ML) to be 
disposed of via a 400 ha evaporation pond 

Ore Transport Not part of this proposal 
Water Supply Water from the mine and advanced dewatering would be used 
Greenhouse Gas 
Emissions 

280,000tCO2-equivalent per annum 
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Abbreviations 
ha hectares    Mt million tonnes 
m metre     Mt/a million tonnes per annum 
ML megalitre 
 
The potential impacts of the proposal initially predicted by the proponent in the PER 
document (Roy Hill Iron Ore Pty Ltd, 2009) and their proposed management are 
summarised in Table ES0-4 of the proponent’s document. 

3. Key environmental factors and principles 
Section 44 of the Environmental Protection Act 1986 requires the EPA to report to the 
Minister for Environment on the environmental factors relevant to the proposal and 
the conditions and procedures, if any, to which the proposal should be subject.  In 
addition, the EPA may make recommendations as it sees fit. 
 
The identification process for the key factors selected for detailed evaluation in this 
report is summarised in Appendix 3.  The reader is referred to Appendix 3 for the 
evaluation of factors not discussed below.  A number of these factors, such as 
Greenhouse Gas, Dust, Noise and Aboriginal Heritage, are relevant to the proposal, 
but the EPA is of the view that the information set out in Appendix 3 provides 
sufficient evaluation. 
 
It is the EPA’s opinion that the following key environmental factors for the proposal 
require detailed evaluation in this report: 

(a) Flora and Fauna; 

(b) Subterranean Fauna; 

(c) Groundwater; 

(d) Surface Water; and 

(e) Mine closure and Rehabilitation. 
 
The above key factors were identified from the EPA’s consideration and review of all 
environmental factors generated from the PER document and the submissions 
received, in conjunction with the proposal characteristics. 
 
Details on the key environmental factors and their assessment are contained in 
Sections 3.1 - 3.5.  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. 
 
The following principles were considered by the EPA in relation to the proposal: 

(a) the precautionary principle; 

(b) the principle of intergenerational equity; 

(c) the principle of the conservation of biological diversity and ecological 
integrity; and 
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(d) the principle of waste minimisation. 

3.1 Flora and Fauna 

Description 

Flora 
The proposal has the potential to impact Flora and Vegetation by direct loss due to 
clearing, and indirect loss due to groundwater drawdown, changes to surface water 
flows, erosion, sedimentation, spread of weeds, dust and fire. 
 
The proposal for mining of the Stage 1 area requires the clearing of 7,200 hectares of 
native vegetation. 
 
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 the then Department of Conservation 
and Land Management (CALM) in 2001 and 2002 and the Pilbara Biological Survey 
by CALM and the Department of Environment and Conservation (DEC) from 2002 
till 2007.  A large number of biological assessments and environmental monitoring 
exercises have also been carried out by other mining companies adjacent to the Roy 
Hill Project area. 
 
A three-stage baseline terrestrial vegetation mapping and flora survey of the project 
area was carried out for the proponent in October and November 2005, May and June 
2006 and then following summer rainfall in March 2008.  A further survey was 
carried out in October 2008 and April and June 2009 which focused on mapping 
priority flora in the areas to be cleared for infrastructure, the realignment of Marble 
Bar Road, the Accommodation Village and the Airstrip. 
 
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.  Five vegetation sub associations which are moderately restricted 
(less than 10% of the project area) would have 25% or more of their total area within 
the project footprint cleared.   All five vegetation sub associations extend beyond the 
project boundary. 
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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 lies directly to 
the south of the western portion of lease E46/592, is listed as a wetland of national 
significance (Figure 3).  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 
proposed conservation estate.  The eastern edge of the proposed conservation estate 
would be more than 16 kilometres west of the project. 
 
A total of 547 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 of which five would be impacted.  These include Rhagodia Sp. 
Hamersley (P3), Polymeria Sp. Hamersley (P3), Rostellularia adscendens var. 
latifolia (P3), Goodenia nuda (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).   
 
Of key interest is phreatophytic (dependent on the water table for survival) 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 affect all these taxa. This is discussed 
further in section 3.3. 
 
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 3.4. 

Fauna 
The proposal has the potential to impact terrestrial fauna by direct loss and 
disturbance of habitat. 
 
A two phase level 2 baseline terrestrial vertebrate fauna survey of the project area was 
undertaken in November 2005 and May 2006 (Ecologia, 2009c).  Additional level 1 
surveys have been undertaken for infrastructure areas in September and November 
2008 (Ecologia, 2008a). 
 
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.  
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These species are Rainbow Bee-eater (Merops ornatus), Common Greenshank 
(Tringa 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.  

Short Range Endemics (SREs) 
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.  A further level 1 SRE survey that focused on the infrastructure areas was 
carried out during 2009. 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).   
 
Further specimens were collected in the 2009 survey (Figure 4) and sent to the 
Western Australian Museum for identification. The museum was unable to identify 
whether a number of species found were SREs. These included mygalomorph spiders 
(Missulena sp, Synothele ‘MYG127’, Idiommata ‘MYG128’, Aganippe ‘MYG126’) 
and pseudoscorpions (Austrohorus sp, Beierolpium) (WA Museum, 2009).  
 
Of the spiders two were singletons, the Missulena, collected in the footprint of the 
proposed airstrip (site 16), and the Idiommata, collected within the footprint of the 
proposed plant feed conveyors (site 13). The Synothele ‘MYG127’ is potentially a 
new species (WA Museum, 2009).  It was collected at two sites (9 and 10) within the 
footprint of the proposed evaporation pond and the village. The Aganippe ‘MYG126’ 
is potentially a new species (WA Museum, 2009). It was collected at four sites (4, 7, 9 
& 15) including two within the footprints of the proposed additional waste storage 
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facility and evaporation pond.  Of the pseudoscorpions, the Austrohorus was found at 
nine sites (2, 4, 6, 9, 10, 12, 13, 14 & 16) within the project area, including within the 
footprints of the waste dump, waste fines storage facility, airstrip and village. The 
Beierolpium was found at two sites (10 & 13) within the plant feed conveyor and 
village footprints (Ecologia, October 2009). 
 
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. 
 
Subterranean fauna are discussed in section 3.2. 

Submissions 
The key comments in the submissions focused on: 
 

• the need for further information to demonstrate the local or regional extent of 
flora Rhagodia sp. Hamersley; 

• concerns that results from SRE surveys (2006 and 2008) are insufficient. 

Assessment 
The area considered for assessment of this factor is the Stage 1 mining area, the area 
within the 2 metre groundwater drawdown contours at Year 10 (Figure 5), rail loop 
and conveyor, mine services, process plant and administration, Waste Rock Dump, 
Waste Fines Storage Facilities, Evaporation Pond, accommodation village, 
realignment of Marble Bar Road, Airstrip and access roads. 
 
The EPA’s environmental objectives for these factors are: 
 

• for Flora and Vegetation communities: 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; and 

• for Fauna: Maintain the abundance, species diversity and geographical 
distribution of terrestrial fauna. 

 
The EPA notes that the proposal for mining of the Stage 1 area requires the clearing 
of 7,200 hectares of native vegetation.  The EPA also notes that 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.  Roy Hill Iron Ore Pty Ltd has stated that no more than 
1000ha would be cleared each year.  This area would then be progressively 
rehabilitated. 
 
Flora and Vegetation 
The EPA notes that a three-stage baseline terrestrial vegetation mapping and flora 
survey has been carried out for the project area with a more intensive survey effort in 
the infrastructure area. The EPA considers, on advice from the DEC that these surveys 
were carried out in accordance with EPA Guidance Statement 51 and considers the 
level of flora and vegetation work carried out to be acceptable.   
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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, of which five would 
be impacted.  The EPA acknowledges that a further survey was carried out in 2009 to 
identify priority species in the infrastructure area after the PER was released, and that 
a large amount of additional Rhagodia sp. Hamersley (P3) was recorded.  The EPA 
recognises the high number of Rhagodia sp. Hamersley (P3) to be taken and notes that 
they are found in Mulga woodlands and shrublands which are widespread in the 
project area.  This species has also been recorded in 10 locations outside the project 
area.  All priority species found in the Roy Hill surveys are found elsewhere.   
 
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) 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).  
 
RHIO has committed to weed management measures in its Construction and 
Operation Management Plans.  RHIO will identify weed infestations and either 
remove or control them, along with implementing equipment hygiene procedures.  
 
The EPA notes that the project area lies within catchments that drain into the 
Fortescue Marsh, which is an area of high 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 notes that the Fortescue Marsh is outside the project area and is not expected 
to be impacted by groundwater drawdown.  This is discussed further in section 3.3. 
 
Fauna 
The EPA notes that, on advice from DEC, the Terrestrial Vertebrate Fauna surveys 
were carried out in accordance with Guidance Statement 56 and that Short Range 
Endemic surveys were carried out in accordance with Guidance Statement 20 and 
considers the level of surveys carried out to be acceptable. 
 
Direct impacts to fauna are associated with the clearing of vegetation and habitat.  
Faunal movements need to be considered when embankments and associated 
structures are constructed so that they do not act as additional barriers.  Potential 
indirect impacts could arise from the redistribution of surface water flows around the 
mine site and infrastructure.  Inspection would need to occur regularly, especially 
after rain, to ensure that these structures are functioning as intended. 
 
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.  
It is noted that the Western Pebble-mound Mouse (Pseudomys chapmanii) may be 
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impacted by the proposal, however the impact is unlikely to be significant due to 
numerous recordings throughout the Pilbara and the widespread distribution of 
suitable habitat.  The EPA also notes that the 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. 
 
Short Range Endemics 
In relation to SREs, the proponent has carried out a habitat assessment of the project 
area and has found no indication of island habitats (Ecologia, September 2009). The 
vegetation types are widespread throughout the Fortescue Plain. The 2006 and 2008 
SRE surveys indicated that no SRE species were recorded in the project area.  
However, identifications of the species found in the 2009 survey revealed a number of 
mygalomorph spiders and pseudoscorpions within the development footprint that have 
uncertain status and may be SRE species (WA Museum, 2009). The Austrohorus, 
although of uncertain status, was found at numerous sites throughout the project area 
and is therefore likely to be widespread within similar regional habitats.   
 
The EPA considers that a precautionary approach to management is required in the 
event of potential impact on SRE species. The EPA considers that, the identified areas 
where Missulena sp, Synothele ‘MYG127’, Aganippe ‘MYG126’, Idiommata 
‘MYG128’, Beierolpium species exist should be avoided. The EPA recommends that 
with the implementation of condition 9, potential impacts on these species can be 
managed in an environmentally acceptable manner. 
 
The EPA notes that the proponent has prepared a Construction and Operation Flora, 
Fauna, Weed and Fortescue Marsh Management Plan which will address the 
following: 

 
• avoid clearing priority flora, riparian vegetation and south facing slopes as far 

as possible; 
• delineate areas to be cleared and minimise clearing of native terrestrial 

vegetation; 
• progressive rehabilitation using local seed banks in topsoil; 
• vehicle hygiene and weed control; 
• dust suppression and fire management strategies; 
• salvage mature trees containing hollows; 
• fencing of evaporation pond;  
• enforcing speed limits; 
• implementing flora monitoring program; and 
• implementing feral animal management. 

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 five priority flora are widespread outside the project 
area; and 
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(d) implementation of the Construction and Operation Flora, Fauna, Weed and 
Fortescue Marsh Management Plans; 

 
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, 7, 8 and 9 which relate 
to the protection of Mulga and riparian vegetation and Short Range Endemics are 
implemented. 

3.2 Subterranean Fauna 

Description 
The proposal has the potential to impact subterranean fauna by direct loss due to 
excavation of habitat, and indirect loss due to clearing and groundwater drawdown.   
 
A three phase subterranean fauna survey was carried out for the proponent in the 
project area.  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 any Stygofauna and Troglofauna 
present.   
 
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 a degree of 
conservation significance.  These were a syncarid and a new form of isopod.  These 
forms are located outside the 10 year 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 be impacted by increases in 
groundwater salinity within the Fortescue River aquifer resulting from abstraction of 
water from the borefield located in the Stage 2 areas. 
 
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 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 
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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.   
 
During the surveys the bores sampled with 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 that were recorded in 
the three phase survey were considered to be surface forms and regarded as leaf litter 
or deep soil fauna rather than troglofauna. 

Submissions 
The key comment in the submissions focused on the following: 
 

• the main concerns relate to the inadequacy of the identification of subterranean 
fauna data.  Most identification is at a high level and the distribution of species 
inside and outside the impact area is not covered. 

Assessment 
The area considered for assessment of this factor is the Stage 1 mining area, the area 
within the 2 metre groundwater drawdown contours at Year 10 (Figure 5), rail loop 
and conveyor, mine services, process plant and administration, Waste Rock Dump, 
Waste Fines Storage Facilities, Evaporation Pond, accommodation village, 
realignment of Marble Bar Road, Airstrip and access roads. 
 
The EPA’s environmental objective for this factor is to:  
 

• maintain the abundance, species diversity and geographical distribution of 
subterranean fauna; 

• ensure that subterranean fauna are adequately protected, in accordance with 
the Wildlife Conservation Act 1950; and 

• improve understanding of subterranean fauna through appropriate research 
including sampling, identification and documentation. 

 
The EPA notes that a three phase subterranean survey was undertaken for the project 
area in accordance with draft EPA Guidance statement 54a and acknowledges that 
although an adequate sampling effort was performed the results gained were lower in 
yield than is usual for the Pilbara area. 
 
The EPA notes that further identifications of the Phase 1 and Phase 2 survey have 
been provided and specimens have been identified to species level and that Phase 3 
sampled a greater number of bores inside and outside the project area.  
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The EPA acknowledges the presence of two conservation significant stygofauna 
outside the zone of impact which are unlikely to be impacted by mining.  The EPA 
also notes that these stygofauna could be impacted by the upconing of saline water 
into the Fortescue River Aquifer due to the dewatering of the borefield in the Stage 2 
area and that an Integrated Water Management Plan has been provided to manage 
dewatering and  mitigate any potential risks to surrounding areas. 
 
The EPA notes that specimens found in the impact zone in the 2009 survey 
(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.  This opinion is supported by the presence 
of similar specimens collected both within and outside the project area. 
 
The EPA considers that with the implementation of the Integrated Water Management 
Plan and condition 6 to limit the amount and rate of dewatering this factor can be 
managed in an environmentally acceptable manner. 

Summary   
Having particular regard to the: 

(a) conservation significant stygofauna being outside the zone of impact; 

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

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

(d) Implementation of the Construction and Operation Groundwater Management 
Plan and the Integrated Water 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 6 to limit the amount and 
rate of dewatering is implemented.  

3.3 Groundwater  

Description 
Mining below the water table requires dewatering to enable dry-floor mining.  
Dewatering from Stage 1 and borefield abstraction in the Stage 2 area has the 
potential to impact on stygofauna, phreatophytic vegetation and potentially the 
Fortescue Marsh. 
  
The hydrogeology of the mine and borefield areas was investigated between 
September 2005 and March 2009 (MWH 2007, 2009).   
 
The groundwater level in the project area ranges from 8 to 46 metres below ground 
level (mbgl), with an average of 35 mbgl.  The depth of the proposed open cut mine is 
100 mbgl, indicating that groundwater would need to be lowered by approximately 70 
metres.  Groundwater would be abstracted at an average rate of 20.46 megalitres (ML) 
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per day over 10 years, to allow dry mining. Groundwater would be abstracted to a 
depth of 40 mbgl for advanced dewatering of the borefield in the Stage 2 area.  
 
Saline groundwater occurs near the surface to the south west of the project area near 
the marsh, with salinity increasing significantly with depth.  Saline water is also found 
close to the surface towards the Fortescue River to the south of the project area.  
 
Modelling shows that saline water would be dewatered in year 3 and then from year 6 
onwards.  The amount of saline water dewatered would vary from between 25% of the 
yearly volume in year 3 to 60% in year 10.  The total volume of saline groundwater 
requiring disposal in Stage 1 would be 22.5 gigalitres (GL). 
 
The saline water would be disposed of in an evaporation pond of 400 ha.  During 
Stage 1 the salt residue from the evaporation process would be left in place within the 
evaporation pond.  During Stage 2, which would be assessed in a separate proposal, 
the salt would be harvested and disposed of in engineered encapsulated cells located 
in mined out pits.  The evaporation pond would have sufficient capacity to retain and 
evaporate all of the saline water generated during the full twenty year mine life of 
Stage 1 and Stage 2. 

Fortescue Marsh 
The marsh groundwater system consists of saline to hypersaline water.  The Fortescue 
Marsh is believed to be a product of surface water runoff rather than an expression of 
the water table, so should not be depleted by pit dewatering or borefield abstraction.  
The modeling has shown that after 10 years of dewatering the drawdown is expected 
to remain within the mining lease, except in the northwest and southeast corner.  The 
limit of the area affected by drawdown is expected to be at a distance of 4 kilometres 
from the marsh and so the drawdown is expected not to significantly impact the 
marsh. 

Water Supply 
Modeling shows that dewatering from Stage 1 and borefield extraction from the Stage 
2 area would supply enough water for the Stage 1 mining operation.  Dewatering from 
Stage 1 would supply 52 GL of fresh water and borefield extraction from the Stage 2 
area is expected to supply 71 GL of water over ten years.    It is expected that 20 GL 
of water would be supplied from opportunistic use of surface water captured in mine 
pits after heavy rainfall, and in diversion structures and 30 GL of water would be 
recovered from the decant system in the Waste Fines Storage Facilities (WFSF).  This 
would be used for the desanding plant and dust suppression. 

Phreatophytic Vegetation 
Three vegetation sub associations within the mine pit areas that contain phreatophytic 
vegetation that would be impacted by the proposal are: 
 

• 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 is 45 hectares equating to 17.5% of this vegetation sub association 
within the project area; 
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• 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 is 244 hectares which is 
20% of this vegetation sub association within the project area; and 

 
• floodplains: isolated trees to open woodland of Eucalyptus victrix over open 

Acacia synchronicia over mixed low shrubs over open to closed mixed tussock 
grasses. The expected impact is 11 hectares which is 1.6% of this vegetation 
sub association within the project area. 

 
An additional 268 hectares of phreatophytic vegetation outside of the mine pit area 
would also be impacted by the proposal.  Cumulatively this represents an impact of 
568 hectares of riparian associations, which contain pheatophytic vegetation, out of 
2587 hectares of riparian associations in the project area, equating to a cumulative 
impact of 20.2%. 
 
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. 
 
Potentially Acid Forming Minerals 
 
During 2008 a geochemical assessment of the minerals found in the Roy Hill Project 
area was carried out for the proponent.  The investigation 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. 
 
The dewatering activities have the potential to take the water out of the Roy Hill Shale 
material.  The drying of the Roy Hill Shale material can lead to oxidation of the 
sulphide minerals potentially causing acid generation as the groundwater levels 
recover.   
 
Information provided by the project hydrogeologists shows that the Roy Hill Shale is 
present at the base of the groundwater aquifer.  The dewatering bores are constructed 
to remove water from the zone above the shale.  During dewatering the Roy Hill 
Shale is not expected to become completely dehydrated due to its tight clay matrix.  
Through retaining water in the mineral pores the likelihood of the shale material 
oxidizing is low.   
 

Submissions 
The key comments in the submissions focused on the following: 
 

• saline water impacts on groundwater; 
• potential impacts on Fortescue Marsh; 
• sustainability of water supply for the project; and 
• impacts on Phreatophytic Vegetation. 
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Assessment 
The area considered for assessment of this factor is the Stage 1 mining area, the area 
within the 2 metre groundwater drawdown contours at Year 10 (Figure 5), rail loop 
and conveyor, mine services, process plant and administration, Waste Rock Dump, 
Waste Fines Storage Facilities, Evaporation Pond, accommodation village, 
realignment of Marble Bar Road, Airstrip and access roads. 
 
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. 
 
The EPA acknowledges that the hydrogeological monitoring carried out to date has 
provided sufficient data to be used in the groundwater model.  The groundwater 
model evaluates abstraction volumes required to dewater the pits, along with 
assessing potential impacts resulting from dewatering on groundwater levels. 
 
The EPA notes that the proponent intends to leave the 400 ha evaporation pond in situ 
if Stage 2 of the proposal does not proceed.  The EPA considers that this is not 
acceptable on environmental grounds. 
 
The EPA notes that the Fortescue Marsh is outside the project area and is unlikely to 
be impacted by groundwater drawdown as the drawdown boundary at the end of Stage 
1 (which is 10 to 15 years depending on the rate of mining) is 4km away from the 
Marsh. 
 
The EPA notes that the interface between the saline and fresh groundwater has been 
located during investigations and that the interface would be monitored for the life of 
the project. The movement of saline water into fresh water aquifers and the disposal 
of saline water would be managed as dewatering occurs.  The use of shallow skimmer 
dewatering bores and balancing abstraction rates would minimise the movement of 
saline water and the EPA acknowledges the management measures proposed to be 
carried out to separate the fresh and brackish water from the saline water for disposal. 
 
Dewatering from Stage 1 and advanced dewatering of the borefield in the Stage 2 area 
would supply the water needed for processing. 
 
The EPA notes that 20.2% of phreatophytic vegetation would be impacted by 
dewatering 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 
20.2% of the riparian vegetation in the project area is environmentally acceptable as it 
is widespread beyond the project footprint. 
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The EPA notes that the Roy Hill Shale, which is a potentially Acid Forming (PAF) 
mineral, lies beneath the mineralised orebody and is not planned to be excavated.  An 
Acid Mine Drainage Plan should ensure that PAF material is managed in an 
environmentally acceptable manner. 
 
A Fortescue Marsh Management Plan has been developed to protect the marsh from 
activities associated with mining at Roy Hill.  The plan includes: 
 

• dewatering strategy to maximise water efficiency; 
• groundwater monitoring program; 
• deep monitoring bores designed to dewater if groundwater downstream of the 

Evaporation Pond or WFSF rises to within trigger levels; 
• 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; 
• dewatering in advance of mining pits to avoid significant increases in the 

dewatering rate; and 
• monitoring, sampling and trigger setting in accordance with Australian and 

New Zealand Guidelines for Fresh and Marine Water Quality (2000). 
 
An Integrated Water Management Plan (IWMP) has also been developed and would 
be used to manage project activities so that impacts associated with groundwater 
drawdown and uses of groundwater resources are minimised.  The plan includes 
management measures to: 
 

• maximise water use efficiency; and 
• manage dewatering and discharge (fresh and saline) to ensure the protection of 

aquifers and downstream ecosystems such as the marsh. 
 

The EPA 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 
acknowledge that the boreholes would continue to be monitored during the life of the 
project to measure any impacts from dewatering activities. 

Summary  
Having particular regard to: 

(a) the Fortescue Marsh is unlikely to be impacted by groundwater drawdown; 

(b) 20.2% of phreatophytic vegetation in the project would be impacted by the 
proposal; and 

(c) implementation of the Construction and Operation Groundwater Management 
Plan, Integrated Water Management Plan and Fortescue 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 6 which addresses 
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groundwater abstraction, and condition 12 which ensures the evaporation pond is 
covered should Stage 2 not proceed, are implemented.   

3.4 Surface Water  
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. 
 
Local data indicates that drainage lines only flow during, and for short periods after, 
significant rainfall.  There can be little or no runoff for years when rainfall is less than 
150mm to 200mm.  Average annual runoff is estimated to be approximately 3% of 
rainfall (Gilbert and Associates, 2009).  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). 
 
Acacia aneura relies on soil moisture for regeneration.  There is a correlation between 
rainfall, germination and growth.  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. 
 
Inflows to the Fortescue Marsh are from incidental rainfall, runoff from catchment 
areas upslope of the marsh and groundwater inflow.  Modelling has predicted that in a 
medium rainfall year surface water flows into the marsh would be 450 ML per year, 
which corresponds to approximately 0.15% of total inflows into the marsh. 
 
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.   
 
A Stormwater Drainage Plan has been prepared by the proponent (RHIO, 2009) that 
provides for a series of temporary and permanent creek diversion drains to divert 
stormwater around the project area.  The diversions would convey flows into existing 
downstream drainages that flow into Fortescue Marsh.  As mining and overburden 
emplacement are completed, temporary diversions would be replaced by permanent 
drainage features which would be reconstructed across previously mined and 
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backfilled areas of the mine to recreate the original pattern of drainage.  This would 
result in the re-connection of the upper sections of the main watercourses with their 
remnant sections downstream. 
 
Project 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 drains. 

Submissions 
The key comment in the submissions focused on the following: 
 

• that diversion structures should be designed in consultation with DEC to limit 
the extent of impact on Mulga communities and the Fortescue Marsh. 

Assessment 
The area considered for assessment of this factor is the Stage 1 mining area, the area 
within the 2 metre groundwater drawdown contours at Year 10 (Figure 5), rail loop 
and conveyor, mine services, process plant and administration, Waste Rock Dump, 
Waste Fines Storage Facilities, Evaporation Pond, accommodation village, 
realignment of Marble Bar Road, Airstrip and access roads. 
 
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.  Changes in surface flows impacting 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 are to 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 notes that in the worst case scenario, if all runoff was captured and not 
returned to the Fortescue Marsh, it would reduce the Marsh water content by 450 ML 
in a median rainfall year, which corresponds to 0.15% of the total inflows to the 
Marsh.  
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The EPA notes that the proponent has prepared an Integrated Water Management Plan 
to minimise and manage impacts from project activities on surface hydrology.  
Management activities include: 
 

• design and construction of stormwater diversion drains; 
• measures to restore creek systems and reduce changes to sediment regimes 

after mining; 
• contaminated stormwater collected from within the project area is to be 

harvested and used on site; 
• implement a 500m buffer zone to ensure no shadow effects; 
• rock armouring areas of potentially high erosion; 
• vegetation removal in areas adjacent to surface water flows to be delayed as 

long as possible; 
• stabilisation of disturbed areas prior to the wet season; and 
• diversion channels would be constructed progressively. 

 
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; 

(d) implementation of the Construction and Operation Surface 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 7 which addresses surface 
water drainage management is implemented.  

3.5 Rehabilitation and Mine Closure 

Description 
Open cut mining would be used to mine the Roy Hill deposit.  Stage 1 of the Roy Hill 
Mine Project is anticipated to have a mine life of between 10 and 15 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 Facilities (WFSF), Waste Rock Dump (WRD), access roads and tracks, 
dewatering bores and service corridors. 
 
Approximately 7,200 hectares of native vegetation would be disturbed in Stage 1.  
Overburden removed from the starter pits in the first two years of mining would be 
disposed of in the Waste Rock Dump (WRD) located near the northern boundary of 
the project area.  It would be designed and constructed to blend with natural land 
forms found in the project area and would have a ceiling height of 40 metres.  The 
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embankments of the WRD would have an average slope of less than eighteen degrees 
to minimize erosion and increase the re-vegetation and stabilization of the slope.  
Lower slopes may be progressively rehabilitated. 
 
After the first two years the mined out pits would be progressively backfilled with 
overburden until the original ground profile is formed and re-contoured. Freshly 
removed topsoil and vegetation would be applied to backfilled areas as part of the 
rehabilitation plan.  The rehabilitated 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 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), which includes management strategies for the implementation of 
progressive rehabilitation and closure of the project. 

Submissions 
The key comments in the submissions focused on the following: 
 

• that the proponent should commit to continue post mining water monitoring 
until natural steady state conditions are reached; and  

• that the CCRMP should state that landforms should be non-polluting as well 
as safe and stable. 

Assessment 
The area considered for assessment of this factor is the Stage 1 mining area, the area 
within the 2 metre groundwater drawdown contours at Year 10 (Figure 5), rail loop 
and conveyor, mine services, process plant and administration, Waste Rock Dump, 
Waste Fines Storage Facilities, Evaporation Pond, accommodation village, 
realignment of Marble Bar Road, Airstrip and access roads. 
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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; 
• 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 Waste Fines Storage Facilities and the Waste Rock Dump 
would remain at the cessation of mining and that the mine pits would be backfilled to 
the original ground level and rehabilitated. 
 
The EPA acknowledges that the proponent has provided a Conceptual Closure and 
Rehabilitation Management Plan which includes management strategies including: 
 

• consultation with government regulators, non government organizations, 
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 the proposed approach to rehabilitation and mine closure is 
acceptable. 

Summary    
Having particular regard to the: 

(a) progressive rehabilitation; 

(b) backfilling of the open pits to the original ground level; 

(c) design and rehabilitation of the Waste Rock Dump and Waste Fines Storage 
Facilities; and 

(d) conceptual Closure and Rehabilitation Plan; 

 
it is the EPA’s opinion that the proposal can be managed to meet the EPA’s 
environmental objective(s) for this factor provided conditions 10, 11 and 12, which 
address rehabilitation and closure, are implemented. 
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3.6 Environmental principles 
In preparing this report and recommendations, the EPA has had regard for the object 
and principles contained in s4A of the Environmental Protection Act (1986).  
Appendix 3 contains a summary of the EPA’s consideration of the principles.  

4. Conditions  
Section 44 of the Environmental Protection Act 1986 requires the EPA to report to the 
Minister for Environment on the environmental factors relevant to the proposal and on 
the conditions and procedures to which the proposal should be subject, if 
implemented.  In addition, the EPA may make recommendations as it sees fit. 
 
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.   

4.1 Recommended conditions 
Having considered the information provided in this report, 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 1 project area on the southern slopes 
of the Chichester Range and develop associated mining infrastructure is approved for 
implementation. 
 
These conditions are presented in Appendix 4.  Matters addressed in the conditions 
include the following: 

 

(a) Groundwater Dependent Vegetation; 

(b) Surface Water and Mulga; 

(c) Surface Water and Groundwater Quality; 

(d) Short Range Endemics; and 

(e) Rehabilitation and Mine Closure. 
 
It should be noted that other regulatory mechanisms relevant to the proposal are: 

• Rights in Water and Irrigation Act 1914 – licence for abstraction (dewatering); 

• Wildlife Conservation Act 1950 – licence to handle and remove trapped native 
fauna from construction areas; 

• Part V of the Environmental Protection Act 1986 – various Works Approvals 
and an operating licence would be required for construction and operation of 
the project; and 

• Mining Act 1978 – mining proposal is required to be approved by the 
Department of Mines and Petroleum. 
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5. Other Advice 
Cumulative impacts on water resources 
 
Roy Hill Iron Ore Pty Ltd has agreed to take part in the Central Pilbara Cumulative 
Impact Pilot Study, organized by the Department of Water to investigate management 
options for cumulative impacts on water resources from mining operations.  The pilot 
study will do an assessment of whether these tools can be applied to operational sites 
and provide outcomes in a water resource management context. 
 
Archaeological and Ethnographic surveys 
 
The proponent has not yet carried out a heritage survey for the realignment of the 
Marble Bar Road (part of which is within the project area) and proposed airstrip. This 
is scheduled for the last quarter of 2009. The proponent has an agreement with the 
Nyiyaparli People that requires the results of archaeological and ethnographic surveys 
to be kept confidential. These results will be reported to the Department of Indigenous 
Affairs and, if necessary, a section 18 application for a licence to disturb a site will be 
lodged.  

6. 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 1 project area on the southern slopes of the Chichester Range 
and development of associated mining infrastructure. 

2. that the Minister considers the report on the key environmental factors and 
principles as set out in Section 3; 

3. that the Minister notes that the EPA has concluded that it is unlikely that the 
EPA’s objectives would be compromised, provided there is satisfactory 
implementation by the proponent of the recommended conditions set out in 
Appendix 4, and summarised in Section 4, including the proponent’s 
commitments; and 

4. that the Minister imposes the conditions and procedures recommended in 
Appendix 4 of this report. 



 
 
 
 
 

Appendix 1 
 
 

List of submitters 
 
 





Government Departments: 
Department of Environment and Conservation 
Department of Water 
Department of Indigenous Affairs 
Department of Mines and Petroleum 
 
Non-governmental Organisations: 
Western Australian Museum 
 
Ogranisations: 
Fortescue Metals Group Pty Ltd (FMG) 
 
Individuals: 
Anonymous 
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Preliminary 
Environmental Factors Proposal Characteristics Government Agency and Public 

Comments 
Identification of Key 

Environmental Factors 
BIOPHYSICAL 
Flora and Vegetation A total of 18500 ha would be impacted by the proposal, 

including 7200 ha for clearing and 11300 from groundwater 
drawdown. 
 
The project area is situated at the boundary of the 
Chichester and Fortescue Plains sub Region of the Pilbara 
Biogeographic Region. 
 
A total of 547 flora species, including one Declared Plant 
(Parkinsonia) were recorded during the surveys. 
 
Five priority flora species were identified which would be 
impacted by the proposal.  These are Rhagodia Sp. 
Hamersley (P3), Polymeria Sp. Hamersley (P3), 
Rostellularia adscendens var. latifolia (P3), Goodenia nuda 
(P3) and Eremophila youngii subsp. Lepidota (P4).   
 
No DRF or TEC’s were identified 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.  Mulga vegetation  is discussed in 
the Surface Water section. 
 
568 hectares of riparian associations, which contain 
pheatophytic vegetation, would be impacted in the project 
area, equating to a cumulative impact of 20.2%.  
Phreatophytic vegetation is discussed in the groundwater 
section. 
 
 
 
 

• The need for further information to 
demonstrate the local or regional extent 
of Rhagodia sp. Hamersley; 

 

Considered to be a relevant 
environmental factor and is 
discussed under Section 3.1 – Flora 
and Fauna. 

Fauna  Three main habitat types occur in the project area.  These 
are hill top slopes, Mulga Plains, and major drainage lines. 
 
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 

• Concerns that results from SRE surveys 
(2006 and 2008) are insufficient. 

 
 

Considered to be a relevant 
environmental factor and is 
discussed under Section 3.1 – Flora 
and Fauna. 
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Preliminary 
Environmental Factors Proposal Characteristics Government Agency and Public 

Comments 
Identification of Key 

Environmental Factors 
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 
nebularia), Eastern Great Egret (Ardea modesta) and Wood 
Sandpiper (Tringa glareola).   
 
Six priority fauna as listed by DEC were recorded.  These 
species are Ghost Bat (Macroderma gigas, P4), Western 
Pebble 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). 
 
Short Range Endemics 
Surveys revealed a number of mygalomorph spiders and 
pseudoscorpions within the development footprint that have 
uncertain status and may be SRE species. 

Subterranean Fauna Two bores south of the project area contained forms that 
have a degree of conservation significance.  These were a 
syncarid and a new form of isopod.  These forms are 
located outside the 10 year drawdown zone and are not 
expected to be limited to these bores. 
 
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 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.   
 
No Troglofauna were recorded in the project area. 
 

• Concerns that the treatment of 
subterranean data is inadequate. 

 

Considered to be a relevant 
environmental factor and is 
discussed under Section 3.2 – 
Subterranean Fauna 

Groundwater The groundwater level in the project area ranges from 8 to 
46 metres below ground level (mbgl), with an average of 35 
mbgl.  Groundwater would need to be lowered by 
approximately 70 metres in the stage 1 area.  Groundwater 
would be abstracted at an average rate of 20.46 megalitres 
(ML) per day over 10 years, equating to a total volume of 

• Concerns regarding the impacts of 
Saline water on groundwater; 

• Potential impacts of dewatering on 
Fortescue Marsh; 

• Sustainability of water supply for the 
project; and 

Considered to be a relevant 
environmental factor and is 
discussed under Section 3.3 – 
Groundwater 
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Preliminary 
Environmental Factors Proposal Characteristics Government Agency and Public 

Comments 
Identification of Key 

Environmental Factors 
74,668 ML, to allow dry mining. Groundwater would be 
abstracted to a depth of 40 mbgl for advanced dewatering in 
the Stage 2 area.  
 
Saline groundwater (greater than 10,000uS/cm EC) occurs 
near the surface to the south west of the project area near 
the marsh, with salinity increasing significantly with depth.  
Saline water is also found close to the surface towards the 
Fortescue River to the south of the project area.  
 
Saline water would be dewatered in year 3 and then year 6 
onwards.  The total volume of saline groundwater requiring 
disposal in Stage 1 would be 22.5 gigalitres (GL). 
 
The saline water would be disposed of in an Evaporation 
pond.  During Stage 1 the salt residue from the evaporation 
process would be left in place within the Evaporation Pond.  
During Stage 2, which would be assessed in a separate 
proposal, the salt would be harvested and disposed of in 
engineered encapsulated cells located in mined out pits.   

Fortescue Marsh 
The marsh groundwater system consists of saline to 
hypersaline water.  The Fortescue Marsh is believed to be a 
product of surface water runoff rather than an expression of 
the water table, so should not be depleted by pit dewatering 
or borefield abstraction.  The modeling has shown that after 
10 years of dewatering the drawdown is expected to remain 
within the mining lease, except in the northwest and 
southeast corner.  The limit of the area affected by 
drawdown is expected to be at a distance of 4 kilometres 
from the marsh and so the drawdown is expected to have no 
impact on the marsh. 

Water Supply 
Dewatering from Stage 1 and borefield extraction from the 
Stage 2 area would supply enough water for the Stage 1 
mining operation.  Dewatering from Stage 1 would supply 
52 GL of fresh water and borefield extraction from the 
Stage 2 area is expected to supply 71 GL of water over ten 

• Impacts of dewatering on Phreatophytic 
Vegetation. 
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Preliminary 
Environmental Factors Proposal Characteristics Government Agency and Public 

Comments 
Identification of Key 

Environmental Factors 
years.    Surface water captured in mine pits and diversion 
structures after heavy rainfall, and water recovered from the 
decant system in the Waste Fines Storage Facilities (WFSF) 
would be used for dust suppression and in the desanding 
plant.   

Phreatophytic Vegetation 
Three vegetation sub associations that contain 
phreatophytic vegetation would be impacted by the 
proposal.  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. 
 
Cumulatively this represents an impact of 568 hectares of 
riparian associations, which contain phreatophytic 
vegetation out of 2587 hectares of riparian associations in 
the project area, equating to a cumulative impact of 20.2%. 
 
Potentially Acid Forming Minerals(PAF) 
 
Two sources of potentially acid forming (PAF) minerals 
were found in the project area, both of which are members 
of the Roy Hill Shales.  The Roy Hill Shale lies beneath the 
mineralized orebody and is not planned to be excavated 
during mining operations. 
 
The dewatering activities have the potential to take the 
water out of the Roy Hill Shale material.  The drying of the 
Roy Hill Shale material can lead to oxidation of the 
sulphide minerals potentially causing acid generation as the 
groundwater levels recover.   
 
The Roy Hill Shale is present at the base of the 
groundwater aquifer.  The dewatering bores are constructed 
to remove water from the zone above the shale.  During 
dewatering the Roy Hill Shale is not expected to become 
completely dehydrated due to its tight clay matrix.  Through 
retaining water in the mineral pores the likelihood of the 
shale material oxidizing is low.   
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Preliminary 
Environmental Factors Proposal Characteristics Government Agency and Public 

Comments 
Identification of Key 

Environmental Factors 
The proponent has developed an Acid Mine Drainage 
Management Plan as a contingency measure in the event 
that the Roy Hill Shale is exposed.  The plan includes 
groundwater monitoring and analysis of dewatered PAF 
material, along with disposal options of PAF. 
 
 
 

Surface Water Drainage lines only flow during, and for short periods after, 
significant rainfall.  Average annual runoff is estimated to 
be approximately 3% of rainfall (Gilbert and Associates, 
2009).  There are no permanent creeks, surface water pools 
or wetlands within the project area. 
 
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.   
 
The surface water flows in the lower catchment are referred 
to as sheet flow Surface water flows are an important factor 
as they are relied upon by Acacia aneura (mulga). 
 
Acacia aneura (mulga) relies on soil moisture for 
regeneration.  There is a correlation between rainfall, 
germination and growth (Wouldiams 2002).  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.   
 
Inflows to the Fortescue Marsh are from incidental rainfall, 
runoff from catchment areas upslope of the marsh and 
groundwater inflow.  In a medium rainfall year surface 
water flows into the marsh would be 450 ML per year, 
which corresponds to approximately 0.15% of total inflows 
into the marsh. 
 
Mining activities have the potential to influence erosion 
progression.  Large rainfall events with significant runoff, 

• That diversion structures should be 
designed in consultation with DEC to 
limit the extent of impact on Mulga 
communities and the Fortescue Marsh. 

 

Considered to be a relevant 
environmental factor and is 
discussed under Section 3.4 – 
Surface Water 
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Preliminary 
Environmental Factors Proposal Characteristics Government Agency and Public 

Comments 
Identification of Key 

Environmental Factors 
coupled with vegetation clearing and creek diversions may 
increase erosion and increase the sedimentation load 
towards the marsh.   
 

POLLUTION 
Greenhouse Gas The project is estimated to contribute an average of 280,000 

tonnes of CO2 equivalent per annum to the atmosphere.  
This equates to an average of 4.5 kg CO2 equivalent per 
tonne of shippable ore.  In Stage 1 emissions are estimated 
to total between 2.5 and 3.7 million tonnes. 
 
The greenhouse gas emissions would be released in the 
construction and operation phase of the project by 
combustion fuel for supply of electricity, combustion of 
diesel fuel for the operation of mobile equipment, blasting 
of explosives, disposal of waste and treatment of 
wastewater and vegetation clearing. 
 
The proponent has developed a Greenhouse Gas 
Management Plan to optimise energy efficiency and 
minimise Greenhouse Gas emissions for the project, 
through the implementation of energy efficient 
technological solutions, abatement activities and 
Greenhouse Gas management procedures. 
 

 Not considered to be a relevant 
environmental factor 

Air Quality and Dust Emissions will be generated through the construction and 
operation of the project from: 
• Land clearing and stockpiling material; 
• Haul road creation and use; 
• Drilling, blasting, crushing and loading of Ore; 
• Conveying Ore to processing plant; 
• Wind erosion from transport and stockpiling; 
• Generation of gaseous emissions through the burning of 

hydrocarbons; 
• Generation of fumes by blasting; and 
• Decline in vegetation from dust smothering. 
 
The proponent has developed a Construction and Operation 
Dust Management Plan which includes the following 
management measures: 
• Minimising areas of native vegetation that is cleared and 

 Not considered to be a relevant 
environmental factor 
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Preliminary 
Environmental Factors Proposal Characteristics Government Agency and Public 

Comments 
Identification of Key 

Environmental Factors 
the duration of which cleared areas are left exposed 
before rehabilitation; 

• Use of dust suppression techniques; 
• Limit height of stockpiles; 
• Vehicles and plant entering the site should be 

maintained to manufacturers specifications; 
• Vehicles to be confined to designated routes and speed 

limits; 
• Limit laying of ballast during high winds; 
• Locate accommodation village away from the 

processing plant, rail loop and other mining activities; 
and 

• Consider wind direction when designing roads and 
infrastructure. 

 
Waste Materials Project activities that will generate waste include: 

• Industrial waste (oil filters, hydraulic hose, workshop 
waste, waste oil, tyres, vehicle batteries); 

• Inert waste (ie asphalt, concrete); 
• Recyclable waste (aluminium, glass, plastics, scrap 

metal, electrical cabling); and 
• Putrescrible (ie kitchen scraps, domestic waste). 
 
Disposal options for waste products generated at the project 
include on-site disposal, off site disposal, and off site 
recycling and reuse.  A landfill facility will be constructed 
within the Waste Rock Dump (WRD) to contain 
putrescibles and inert waste material.  The waste landfill 
will be designed and located in accordance with the Draft 
Code of Practice for Rural Landfill Management (DoE, 
2000) and Landfill Waste Classification and Waste 
Definitions (DoE, 1996). 
 
Waste will be managed by: 
• using the principles of reduce, reuse, and recycle to 

minimise waste requiring disposal; 
• operate the on site landfill facility according to relevant 

guidelines; 
• Enclose the landfill facility in a secure fence to minimise 

windblown rubbish leaving the facility and to minimise 

 Not considered to be a relevant 
environmental factor 
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Preliminary 
Environmental Factors Proposal Characteristics Government Agency and Public 

Comments 
Identification of Key 

Environmental Factors 
the intrusion of feral animals; and  

• Waste materials deposited within the facility are to be 
covered with overburden on a regular basis to minimise 
odour and feral animal attraction. 

 
 

Noise and Vibration The project location is isolated.  The nearest place of 
residence is the RHPS homestead which is 10km south of 
the project area.  Ethel Creek homestead is located 38km 
south-southeast of the project. 
 
The marsh habitat for migratory birds is located 2km from 
the project boundary and 6km from the 
crushing/processing/loading areas where the major noise 
generating activities will occur.  
 
A noise assessment has been completed for the project. The 
highest predicted operation noise at the nearest dwelling 
was 35dBA, which is well below the most stringent project 
specific assigned noise level during the night time period.  
All blasting operations would comply with the air blast 
limit at the nearest sensitive dwelling. 
 
The proponent has designed a Construction and Operation 
Noise Management Plan which includes: 
• Blasting to be restricted to specific daylight hours; and 
• Excessive noise and vibration to be taken into 

consideration when designing roads, rail loop and 
infrastructure. 

 Not considered to be a relevant 
environmental factor 

SOCIAL SURROUNDINGS 
Aboriginal Heritage Archaeological surveys have occurred regularly with the 

Nyiyaparli people.  A considerable spread of cultural 
material, primarily stone artifact scatters have been 
identified in the project area, with the highest densities 
along drainage lines and areas in close proximity to 
seasonal water courses.  12 rock shelters with potential 
stratified cultural deposits were identified in surveys. 
 
Three rounds of Ethnographic surveys and community 
consultations have also occurred, involving senior men 
from the Nyiyaparli claimant group and other Aboriginal 

• The Proponent has included within the 
PER document information relating to 
the construction of an Aboriginal 
Heritage Management Plan (AHMP). 
The proponent must complete the 
AHMP prior to the commencement of 
ground disturbance work associated 
with the Project, and the AHMP is to 
include detailed procedures for the 
management of Aboriginal heritage 
within the Project area. 

Not considered to be a relevant 
environmental factor 
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Preliminary 
Environmental Factors Proposal Characteristics Government Agency and Public 

Comments 
Identification of Key 

Environmental Factors 
groups.  The consultation will continue throughout 
development of the project. 
 
The proponent has committed to minimising the extent to 
which aboriginal sites are affected and has developed an 
Aboriginal Heritage Management Plan to establish best 
practice for heritage management, provide for ongoing 
involvement of the Nyiyaprli people through permanent 
monitor positions and ensure that all staff are provided with 
an induction on ongoing heritage awareness. 
 
The proponent has adopted a site avoidance approach, 
however some sites may be affected.  The proponent will 
apply for a section 18 under the Aboriginal Heritage Act 
1972 should they need to disturb a site. 

 

Visual Amenity and 
Geoheritage 

Impacts on visual amenity are expected to be minimal due 
to the low number of visitors to the area and the 
realignment of Marble Bar Road directs visitors away from 
the mine areas with ridges and hills acting as visual buffers. 
 
The geology, geomorphology, pedology and geological fine 
scale structures that occur in the project area are widespread 
through the Pilbara. 
 
There are no registered geoheritage sites in the project area. 
 
Changes to the geological landscape and visual amenity 
will be from the pit creation and  infrastructure.  There will 
be interruptions to visual amenity from the Waste Rock 
Dump, Waste Fines Storage Facility and other project 
facilities. 

 Not considered to be a relevant 
environmental factor 

Rehabilitation and Mine 
Closure 

Potential rehabilitation areas would include the pits as they 
are backfilled, Waste Fines Storage Facilities (WFSF), 
Waste Rock Dump (WRD), access roads and tracks, 
dewatering bores and service corridors. 
 
Overburden removed from the starter pits in the first two 
years of mining would be disposed of in the Waste Rock 
Dump (WRD).  It would be designed and constructed to 
blend with natural land forms found in the project area and 
would have a ceiling height of 40 metres.  The 

• The proponent should commit to 
continue post mining water monitoring 
until natural steady state conditions are 
reached; and  

• The Conceptual Closure and 
Rehabilitation Management Plan should 
state that landforms should be non 
polluting as well as safe and stable 
landforms. 

 

Considered to be a relevant 
environmental factor and is 
discussed under Section 3.5 – 
Rehabilitation and Mine Closure 
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Preliminary 
Environmental Factors Proposal Characteristics Government Agency and Public 

Comments 
Identification of Key 

Environmental Factors 
embankments of the WRD would have an average slope of 
less than eighteen degrees to minimize erosion and increase 
the re-vegetation and stabilization of the slope.  Lower 
slopes may be progressively rehabilitated. 
 
After the first two years the mined out pits would be 
progressively backfilled with overburden to the original 
ground level and re-contoured.  
 
Freshly removed topsoil and vegetation would be applied to 
backfilled areas as part of the rehabilitation plan.  The 
rehabilitated 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.   
 
Following successful mine closure and rehabilitation the 
land would be returned to low intensity cattle grazing and 
pastoral activities. 
 
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 would be cut off 
below ground level and capped 

• Disturbed areas would be re-contoured to restore 
natural drainage and re-vegetated with endemic 
species. 
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PRINCIPLES 

Principle Relevant 
Yes/No 

If yes, Consideration 

1. The precautionary principle 
Where there are threats of serious or irreversible damage, 
lack of full scientific certainty should not be used as a reason 
for postponing measures to prevent environmental 
degradation. 
In application of this precautionary principle, decisions 
should be guided by – 
(a) careful evaluation to avoid, where practicable, serious 

or irreversible damage to the environment; and 
(b) an assessment of the risk-weighted consequences of 

various options. 
 
 

Yes In considering this principle, the EPA notes the following: 
• Investigations of the biological and physical environments provided 

background information to assess risks and identify measures to avoid or 
minimise impacts. 

• The assessment of the adequacy of these impacts and management is 
provided in Section 3 of this report. 

• Conditions have been recommended where considered necessary. 

2.  The principle of intergenerational equity 
The present generation should ensure that the health, diversity and 
productivity of the environment is maintained and enhanced for the 
benefit of future generations. 
 
 

Yes In considering this principle, the EPA notes the following: 
• Scientific studies have contributes to the understanding and management 

of impacts of mining operations on biodiversity and ecological integrity 
of the area. 

• The above impacts have been assessed and provided in Section 3 of this 
report. 

 
 

3.  The principle of the conservation of biological diversity and ecological integrity 
 

Conservation of biological diversity and ecological integrity 
should be a fundamental consideration. 
 
 

Yes In considering this principle, the EPA notes the following: 
• Scientific studies have contributes to the understanding and management 

of impacts of mining operations on biodiversity and ecological integrity 
of the area. 

• The above impacts have been assessed and provided in Section 3 of this 
report. 

 
4.  Principles relating to improved valuation, pricing and incentive mechanisms 

(e) Environmental factors should be included in the 
valuation of assets and services. 

(f) The polluter pays principles – those who generate 
pollution and waste should bear the cost of containment, 
avoidance and abatement. 

No  
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PRINCIPLES 
Principle Relevant 

Yes/No 
If yes, Consideration 

(g) The users of goods and services should pay prices 
based on the full life-cycle costs of providing goods and 
services, including the use of natural resources and assets 
and the ultimate disposal of any waste. 

(h) Environmental goals, having been established, should 
be pursued in the most cost effective way, by establishing 
incentive structure, including market mechanisms, which 
enable those best placed to maximize benefits and/or 
minimize costs to develop their own solution and 
responses to environmental problems. 

 
 
5.  The principle of waste minimisation 
All reasonable and practicable measures should be taken to 
minimize the generation of waste and its discharge into the 
environment. 
 
 

Yes In considering this principle, the EPA notes the following: 
• The proposal would generate saline water. 
• Other waste products will be created as a result of implementation of the 

proposal. 
• Impacts from saline water have been discussed in Section 3 of this report. 

 
 
 
 
 
 



 
 
 
 
 

Appendix 4 
 
 
 

Identified 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 ONE, 110 KILOMETRES NORTH 

OF NEWMAN, SHIRE OF EAST PILBARA 
 

Proposal:  The proposal is to mine iron ore from the Stage 1 project area 
on the southern slopes of the Chichester Range and develop 
associated mining infrastructure. 

 
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: 1589 
 
Report of the Environmental Protection Authority: Report 1342  
 
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 Chief Executive Officer of the Department of 

Environment and Conservation (CEO) 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 five 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 with written evidence which demonstrates that 

the proposal has substantially commenced on or before the expiration of five 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 Chief Executive Officer of the Department of Environment and 
Conservation. 

 
4-2  The proponent shall submit to the Chief Executive Officer of the Department of 

Environment and Conservation, the compliance assessment plan required by condition 
4-1 at least 6 months prior to the first compliance report required by condition 4-6. 
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 reporting of potential non-compliances and corrective actions taken; 
 
5 the table of contents of compliance reports; and 
 
6 public availability of compliance 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 Chief Executive Officer of the Department of 
Environment and Conservation. 

 
4-5 The proponent shall advise the Chief Executive Officer of the Department of 

Environment and Conservation of any potential non-compliance as soon as 
practicable. 

 
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 Chief Executive Officer of the Department of 
Environment and Conservation. The compliance assessment report shall: 

 



1  be endorsed by the proponent’s Managing Director or a person, approved in 
writing by the Department of Environment and Conservation, 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 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 such intervals as the CEO may regard as reasonable, 
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. significant 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 during construction and operation of the proposal 

that groundwater abstraction from the Stage 1 and Stage 2 mine areas does not 
adversely affect vegetation to be retained in the project area 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: 
 

• undertake baseline monitoring of native vegetation health and abundance in the 
project area  prior to dewatering; 

• monitor groundwater levels at the boundary of the project area and in the 
vicinity of riparian and groundwater-dependent vegetation; and  

• monitor the health and cover of riparian and groundwater dependent vegetation 
to be retained in the proposal area and in adjacent areas.  



 
6-3 The proponent shall submit annually the results of monitoring required by condition 

6-2 to the Chief Executive Officer of the Department of Environment and 
Conservation.  

 
6-4 In the event that monitoring required by condition 6-2 indicates a decline in the 

health and condition of riparian and groundwater dependent vegetation: 
 

1. the proponent shall report such findings to the Chief Executive Officer of the 
Department of Environment and Conservation 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 Chief Executive Officer 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 Chief Executive Officer 
of the Department of Environment and Conservation; and 

4. the proponent shall implement actions to remediate the decline of riparian and 
groundwater dependent vegetation upon approval of the Chief Executive Officer 
of the Department of Environment and Conservation and shall continue until 
such time the Chief Executive Officer of the Department of Environment and 
Conservation 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 Chief Executive Officer of the Department of 
Environment and Conservation. 

 
7. Surface Water Flows and Mulga 
 
7-1 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 4-8 of the Roy Hill Iron Ore Mining 
Project, Stage 1 Public Environmental Review, June 2009 are to be constructed. 

 
7-2 To verify that the requirements of condition 7-1 are met the proponent shall: 
 

• undertake baseline monitoring of Mulga and riparian vegetation health and 
abundance in the project area, and adjacent areas prior to surface water 
diversions; 

• monitor surface water flows, including in the vicinity of Mulga and riparian 
vegetation; and  

• monitor the health and cover of Mulga and riparian vegetation to be retained in 
the proposal area and in adjacent areas.  

 
This monitoring is to be carried out to the satisfaction of the Chief Executive Officer 
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. 



 
7-3 The proponent shall submit annually the results of monitoring required by condition 

7-2 to the Chief Executive Officer of the Department of Environment and 
Conservation.  

 
7-4 In the event that monitoring required by condition 7-2 indicates a decline in the 

health and condition of the Mulga and riparian vegetation: 
 

1. the proponent shall report such findings to the Chief Executive Officer of the 
Department of Environment and Conservation 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 Chief Executive Officer 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 Chief Executive Officer 
of the Department of Environment and Conservation; and 

4. the proponent shall implement actions to remediate the decline of Mulga and 
riparian vegetation upon approval of the Chief Executive Officer of the 
Department of Environment and Conservation and shall continue until such time 
the Chief Executive Officer of the Department of Environment and Conservation 
determines that the remedial actions may cease. 

 
7-5 The proponent shall make the monitoring reports required by conditions 7-2 publicly 

available in a manner approved by the Chief Executive Officer of the Department of 
Environment and Conservation. 

 
8. Surface Water and Groundwater Quality 
 
8-1  The proponent shall ensure that run-off and seepage from the Waste Rock Dump, 

Waste Fines Storage Facilities and Evaporation Pond do not cause the quality of 
surface water or groundwater within or leaving the proposal area to exceed 
ANZECC/ARMCANZ* default criteria 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. 

 
8-2 The proponent shall monitor the quality of any run-off andor seepage from the Waste 

Rock Dump, Waste Fines Storage Facilities and Evaporation Pond entering surface 
water and groundwater on or in proximity to the proposal area to ensure that 
requirements of condition 8-1 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 Chief Executive Officer of the 
Department of Environment and Conservation. 



 
8-3 The proponent shall commence the water quality monitoring required by 8-2 before 

ground disturbing activities in order to collect baseline data. 
 
8-4 The proponent shall submit annually the results of monitoring required by condition  

8-2 to the Chief Executive Officer of the Department of Environment and 
Conservation. 

 
8-5 In the event that monitoring required by condition 8-2 indicates that the requirements 

of conditions 8-1 are not being met: 
 

1. the proponent shall report such findings to the Chief Executive Officer of the 
Department of Environment and Conservation 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 Chief Executive Officer 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 
in water quality standards within 21 days of the determination being made to the 
Chief Executive Officer of the Department of Environment and Conservation; 
and 

4. the proponent shall implement actions to remediate the decline in water quality 
standards upon approval of the Chief Executive Officer of the Department of 
Environment and Conservation and shall continue to implement such actions 
until such time the Chief Executive Officer of the Department of Environment 
and Conservation determines that the remedial actions may cease. 

 
8-6 The proponent shall make the monitoring reports required by condition 8-2 publicly 

available in a manner approved by the Chief Executive Officer of the Department of 
Environment and Conservation. 

 
9 Short-Range Endemic Invertebrates 
 
9-1  The proponent shall implement the proposal to avoid disturbance of areas where 

Missulena sp, Synothele ‘MYG127’, Aganippe ‘MYG126’, Idiommata ‘MYG128’ and 
Beierolpium have been recorded as shown in Figure 4 attached and delineated by 
AMG coordinates specified in Schedule 3. 

 
9-2 The proponent shall install and maintain fencing and signage around areas delineated 

in Figure 4 to prevent access by humans or machinery. 
 
9-3      The proponent shall monitor the population size of the species Missulena sp, Synothele 

‘MYG127’, Aganippe ‘MYG126’, Idiommata ‘MYG128’ and Beierolpium within the 
areas delineated in Figure 4 to verify that the requirements of condition 9-1 are met. 
This monitoring is to be carried out to the satisfaction of the Chief Executive Officer 
of the Department of Environment and Conservation and in liaison with the Western 
Australian Museum and is to be carried out in such a way that, if a significant decline 
in the population of any of the above taxa is detected, it will be possible to determine 



whether the decline is attributable to the implementation of the proposal or to other 
factors. 

 
9-4 The proponent shall submit annually the results of monitoring required by condition 9-

3 to the Chief Executive Officer of the Department of Environment and Conservation. 
 
9-5 In the event that monitoring required by condition 9-3 indicates a decline in the 

population of any or all of the taxa: 
 

1. the proponent shall report such findings to the Chief Executive Officer of the 
Department of Environment and Conservation 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 Chief Executive Officer 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 to the Chief Executive Officer of the Department of 
Environment and Conservation; and 

4. the proponent shall implement actions to remediate the decline upon approval 
of the Chief Executive Officer of the Department of Environment and 
Conservation and shall continue until such actions until such time as the Chief 
Executive Officer of the Department of Environment and Conservation 
determines that the remedial actions may cease. 

 
9-6 The proponent shall make the monitoring reports required by condition 9-3 publicly 

available in a manner approved by the Chief Executive Officer of the Department of 
Environment and Conservation. 

 
10. Rehabilitation 

 
10-1 The proponent shall undertaken rehabilitation to achieve the following outcomes: 

 
1. the Waste Rock Dump and Waste Fines Storage Facilities 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 in the area. 

 
2. the mine pits shall be backfilled with overburden to the original ground level. 
 
3. the Waste Rock Dump, Waste Fines Storage Facilities 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 similar natural landforms in the area. 
 



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 be no greater than 10 %. 
 

10-2 Rehabilitation activities shall continue as necessary until such time as the 
requirements of condition 10-1 are met, and are demonstrated by inspections and 
reports to be met, for a minimum of five years to the satisfaction of the Chief 
Executive Officer of the Department of Environment and Conservation, on advice of 
the Department of Mines and Petroleum. 

 
11 Conceptual Closure Strategy 
 
11-1  Prior to commencing ground-disturbing activity, the proponent shall submit a detailed 

and project-specific Conceptual Closure Strategy to the requirements of the Chief 
Executive Officer of the Department of Environment and Conservation, on advice of 
the Department of Mines and Petroleum.      

 
11-2 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 with national and international standards (Leading Practice 
Sustainable Development Program for the Mining Industry – Managing Acid and 
Metalliferous Drainage 2009 – Department of Industry, Tourism and Resources; The 
Global Acid Rock Drainage Guide 2009 – International Network for Acid Prevention). 

 
11-3 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. 

 
11-4 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.    

 
11-5 The Conceptual Closure Strategy shall demonstrate that the waste rock dump and 

waste fines storage facilities 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. 

 
11-6 The Conceptual Closure Strategy shall provide the results of additional detailed 

groundwater modelling to verify that a lake will not form in the pit voids following 
completion and closure. 

 



11-7 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. 

 
11-8 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. 

 
11-9 The proponent shall implement the proposal consistent with the Conceptual Closure 

Strategy referred to in conditions 11-1 to 11-8. 
 
12 Final Closure and Decommissioning Plan 
 
12-1 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 Chief Executive 
Officer of the Department of Environment and Conservation, on advice of the 
Department of Mining and Petroleum. 

 
12-2 The Final Closure and Decommissioning Plan shall be prepared consistent with: 
 

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

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

 
and shall provide detailed technical information on the following: 

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

they are safe, stable and non-polluting; 
 
• decommissioning of all plant and equipment; 
 
• Disposal of waste materials;  
 
• final Rehabilitation of waste rock dump; waste fines storage facilities; and other 

areas;  
 

• capping of the Evaporation Pond; 
 
• management and monitoring following mine completion; and 
 
• inventory of all contaminated sites and proposed management. 

 
12-3 The proponent shall close, decommission and rehabilitate the proposal consistent with 

the approved Final Closure and Decommissioning Plan. 
 



12-4 The proponent shall make the Final Closure and Decommissioning Plan required by 
12-1 and 12-2 publicly available in a manner acceptable to the Chief Executive Officer 
of the Department of Environment and Conservation.  

 
Procedures 

 
1. Where a condition states “on advice of the Environmental Protection Authority”, 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 Environmental Protection Authority may seek advice from other agencies or 
organisations, as required, in order to provide its advice to the Department of 
Environment and Conservation. 

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

the Environmental Protection Authority or the Department of Environment and 
Conservation over the fulfilment of the requirements of the conditions. 

 
4. The proponent is required to apply for a Works Approval Licence for this project 

under the provisions of Part V of the Environmental Protection Act 1986. 
 
 
 
 
 
 
 



Schedule 1 
The Proposal (Assessment No. 1589) 
 
The proposal is to:  
 

• mine iron ore from the Stage 1 project area on the southern slopes of the Chichester 
Range; and 

• develop associated mining infrastructure for the project (ie ROM pads, waste dumps, 
waste fines storage facilities, evaporation pond etc), realignment of Marble Bar Road, 
construction of an Airfield, rail loop and conveyor, and access roads. 

  
The location of the various project components is shown in Figures 1, 2 and 3.   
 
The main characteristics of the proposal are summarised in Table 1 below.  A detailed 
description of the proposal is provided in sections 5 of the project referral document, (Roy 
Hill 1 Iron Ore Mining Project, Stage 1 Public Environmental Review.  Roy Hill Iron Ore Pty 
Ltd, 2009). 
 
Table 1:  Summary of key proposal characteristics 
 

Element Description 
Mine life 10-15 years  
Processing rate Up to 65 million tonnes per year (65Mt/a) throughput to 

produce 55Mt/a Ore for export 
Target Grade 60% Iron (Fe) (average lump or fines) or higher 
Mineral resource Up to 600Mt from Bedded Marra Mamba Ore 
Strip Ratio 4:1 (average overburden to ore ratio) 
Area of Disturbance 7,200 ha ( includes 5120 ha for mine pits) 
Maximum Pit Depth 100 metres (m) nominal 
Overburden 2,060 Mt. Overburden would be used as pit infill with 

some stored in out of pit dump  
Mine dewatering Average of 20.5 million litres per day (20.5 ML/day) 
Saline Dewater for 
Disposal 

Dewatering to produce 22,510 million litres (22,510ML) 
to be disposed of via a 400 ha evaporation pond 

Ore Transport Not part of this proposal 
Water Supply Water from the mine and advanced dewatering would be 

used 
Greenhouse Gas 
Emissions 

280,000tCO2-equivelent per annum 

(f) Abbreviations 
ha hectares    Mt million tonnes 
m metre     Mt/a million tonnes per annum 
ML megalitre 
 
 
Figures (please refer to the main body of this report) 
Figure 1 Project Location 
Figure 2 Mining Stages 
Figure 3 Project Infrastructure Layout 
Figure 4 SRE Survey Sites 
Figure 5 Groundwater Drawdown Contours (2m) 



Schedule 2 
 

AMG Co ordinates for the 2 metre groundwater drawdown contours at 10 years 
 

OBJECTID ID TABSymID TABText X_coord Y_coord 
1 0 0   797941.65794 7512600.00309
1 0 0   798067.00302 7512631.84661
1 0 0   798213.70483 7512683.13617
1 0 0   798396.58117 7512767.54899
1 0 0   798533.75904 7512846.76287
1 0 0   798671.15129 7512935.56479
1 0 0   798818.53751 7513042.50302
1 0 0   798988.41015 7513183.33436
1 0 0   799152.61790 7513339.73252
1 0 0   799430.24722 7513629.07363
1 0 0   799608.66256 7513791.66054
1 0 0   799831.63843 7513981.38192
1 0 0   799958.01425 7514101.51747
1 0 0   800095.20860 7514248.77749
1 0 0   800264.29788 7514447.83697
1 0 0   800383.00506 7514598.19637
1 0 0   800437.72448 7514674.11091
1 0 0   800476.75206 7514747.14605
1 0 0   800501.04432 7514812.69271
1 0 0   800508.09452 7514853.12448
1 0 0   800504.85390 7514892.76641
1 0 0   800490.43192 7514929.91884
1 0 0   800467.82181 7514963.89193
1 0 0   800439.02733 7514992.30615
1 0 0   800399.99975 7515014.50163
1 0 0   800347.90250 7515029.92849
1 0 0   800279.99797 7515038.42676
1 0 0   800186.55607 7515036.94706
1 0 0   800066.49657 7515020.42042
1 0 0   799931.24824 7514987.62710
1 0 0   799693.38036 7514919.90088
1 0 0   799560.00383 7514890.30691
1 0 0   799399.83655 7514867.83148
1 0 0   799346.18909 7514868.58133
1 0 0   799199.99851 7514903.39424
1 0 0   799148.56919 7514925.96965
1 0 0   799101.36997 7514956.96334
1 0 0   798990.78496 7515055.13336
1 0 0   798944.05575 7515101.82385
1 0 0   798823.04799 7515230.16773



OBJECTID ID TABSymID TABText X_coord Y_coord 
1 0 0   798705.47874 7515360.00130
1 0 0   798599.99790 7515492.72429
1 0 0   798543.40667 7515587.81493
1 0 0   798485.47962 7515699.74215
1 0 0   798450.08845 7515799.60182
1 0 0   798405.01667 7515973.24648
1 0 0   798380.25440 7516119.88663
1 0 0   798370.26868 7516253.29947
1 0 0   798373.45982 7516386.74231
1 0 0   798393.46424 7516559.99705
1 0 0   798422.15978 7516773.26364
1 0 0   798428.14626 7516893.32920
1 0 0   798422.00311 7517000.12746
1 0 0   798403.66435 7517107.29564
1 0 0   798379.66070 7517185.95963
1 0 0   798328.79208 7517317.02296
1 0 0   798277.34626 7517411.81366
1 0 0   798190.54226 7517542.65703
1 0 0   798093.50516 7517659.85317
1 0 0   797993.51605 7517760.00279
1 0 0   797880.00376 7517855.35338
1 0 0   797748.87834 7517946.64480
1 0 0   797592.64433 7518035.48672
1 0 0   797454.27082 7518098.20395
1 0 0   797320.35006 7518150.29335
1 0 0   797133.48274 7518206.92182
1 0 0   796972.80422 7518242.65455
1 0 0   796826.75382 7518267.98939
1 0 0   796640.03493 7518287.27547
1 0 0   796439.99899 7518294.29403
1 0 0   796226.64601 7518288.12529
1 0 0   795999.96775 7518268.28933
1 0 0   795799.46180 7518239.99509
1 0 0   795586.62832 7518200.62310
1 0 0   795373.26710 7518148.90363
1 0 0   795146.53111 7518079.48776
1 0 0   794975.50406 7518015.39081
1 0 0   794795.63746 7517936.63684
1 0 0   794591.41263 7517827.96895
1 0 0   794430.95675 7517725.10989
1 0 0   794288.84786 7517619.08147
1 0 0   794149.78995 7517498.26607
1 0 0   794022.11130 7517369.07236
1 0 0   793911.09749 7517239.07882



OBJECTID ID TABSymID TABText X_coord Y_coord 
1 0 0   793821.34148 7517118.59335
1 0 0   793731.66792 7516980.84139
1 0 0   793655.72370 7516836.34080
1 0 0   793607.46902 7516728.65272
1 0 0   793567.45193 7516605.86771
1 0 0   793539.98503 7516507.11781
1 0 0   793515.84119 7516360.09773
1 0 0   793505.08037 7516213.35760
1 0 0   793506.37496 7516039.97290
1 0 0   793522.96560 7515813.30903
1 0 0   793556.06442 7515545.28359
1 0 0   793598.43981 7515279.94760
1 0 0   793648.96210 7515039.87646
1 0 0   793710.83892 7514813.13262
1 0 0   793774.73596 7514627.19047
1 0 0   793849.34437 7514447.69700
1 0 0   793944.50141 7514255.79606
1 0 0   794058.21160 7514059.47602
1 0 0   794192.42096 7513856.99724
1 0 0   794310.18811 7513698.94940
1 0 0   794416.35336 7513569.14583
1 0 0   794526.92188 7513446.84072
1 0 0   794639.99714 7513335.34342
1 0 0   794770.59483 7513223.78612
1 0 0   794911.73070 7513120.93706
1 0 0   795059.16640 7513029.28572
1 0 0   795263.67982 7512926.71659
1 0 0   795426.36209 7512860.21013
1 0 0   795600.00308 7512798.35272
1 0 0   795839.99837 7512727.45715
1 0 0   796106.62775 7512661.66054
1 0 0   796359.28866 7512611.18082
1 0 0   796586.63484 7512576.20794
1 0 0   796826.64663 7512552.43278
1 0 0   797093.32548 7512540.05530
1 0 0   797386.67139 7512539.74536
1 0 0   797613.36614 7512550.88309
1 0 0   797800.15925 7512572.16876
1 0 0   797929.33040 7512597.19367
1 0 0   797941.65794 7512600.00309
2 1 0   807596.84071 7505159.99748
2 1 0   807680.50305 7505179.60349
2 1 0   807781.37446 7505216.04607
2 1 0   807850.98588 7505252.04875



OBJECTID ID TABSymID TABText X_coord Y_coord 
2 1 0   807971.31748 7505331.54257
2 1 0   808044.56532 7505399.99863
2 1 0   808114.59728 7505477.43287
2 1 0   808170.05058 7505555.72693
2 1 0   808254.92505 7505698.99777
2 1 0   808294.48861 7505785.76011
2 1 0   808375.30613 7505986.48925
2 1 0   808412.68455 7506106.48483
2 1 0   808447.96851 7506253.16497
2 1 0   808476.37545 7506386.56782
2 1 0   808494.64824 7506533.25796
2 1 0   808501.16246 7506693.32538
2 1 0   808495.17597 7506866.70009
2 1 0   808475.52613 7507053.38209
2 1 0   808432.87862 7507333.32511
2 1 0   808404.71906 7507613.30812
2 1 0   808386.67715 7507946.66027
2 1 0   808384.39305 7508173.34413
2 1 0   808393.61191 7508333.43154
2 1 0   808414.49039 7508480.20167
2 1 0   808440.00303 7508585.16030
2 1 0   808476.16930 7508676.58169
2 1 0   808538.11208 7508796.76723
2 1 0   808593.73855 7508880.00029
2 1 0   808687.63398 7508999.99586
2 1 0   808896.91351 7509239.99701
2 1 0   808988.78046 7509360.00258
2 1 0   809090.46821 7509526.76864
2 1 0   809129.50404 7509612.18125
2 1 0   809190.92733 7509785.99587
2 1 0   809218.55916 7509906.46135
2 1 0   809236.88142 7510039.90419
2 1 0   809248.88737 7510239.99346
2 1 0   809260.37383 7510640.00204
2 1 0   809264.05148 7510893.34048
2 1 0   809255.55826 7511053.37790
2 1 0   809237.57407 7511186.81074
2 1 0   809207.74061 7511320.38355
2 1 0   809173.89142 7511425.52215
2 1 0   809109.49137 7511613.60387
2 1 0   809021.39277 7511830.15979
2 1 0   808915.57385 7512120.00079
2 1 0   808824.32534 7512453.29295
2 1 0   808791.27600 7512600.00309



OBJECTID ID TABSymID TABText X_coord Y_coord 
2 1 0   808735.33619 7512946.66253
2 1 0   808679.99833 7513337.80291
2 1 0   808650.72558 7513533.44309
2 1 0   808613.90788 7513693.54051
2 1 0   808578.62392 7513799.99884
2 1 0   808512.65716 7513957.04687
2 1 0   808459.31480 7514049.74800
2 1 0   808375.07525 7514171.21328
2 1 0   808279.00292 7514280.00113
2 1 0   808189.93955 7514365.67369
2 1 0   808069.07197 7514465.26342
2 1 0   807888.90852 7514590.30797
2 1 0   807660.49863 7514726.97015
2 1 0   807538.80646 7514794.42642
2 1 0   807443.55047 7514848.36544
2 1 0   807336.30502 7514907.40343
2 1 0   807206.40823 7514977.32919
2 1 0   806999.99826 7515086.50697
2 1 0   806784.40241 7515189.42602
2 1 0   806533.48961 7515285.17653
2 1 0   806373.48725 7515330.81724
2 1 0   806173.44307 7515370.56915
2 1 0   806026.68353 7515392.04478
2 1 0   805826.68882 7515408.14150
2 1 0   805599.99407 7515412.06071
2 1 0   805346.65700 7515402.57264
2 1 0   805053.31109 7515377.91766
2 1 0   804666.60573 7515331.02720
2 1 0   804453.20328 7515293.36487
2 1 0   804309.63488 7515257.56215
2 1 0   804119.99696 7515202.46337
2 1 0   803987.97274 7515152.42355
2 1 0   803807.26507 7515070.12031
2 1 0   803628.75078 7514967.62117
2 1 0   803510.88468 7514886.84761
2 1 0   803380.61684 7514785.29828
2 1 0   803253.48241 7514667.07235
2 1 0   803151.00306 7514552.63564
2 1 0   803077.14503 7514455.73536
2 1 0   802983.57943 7514304.21620
2 1 0   802936.49566 7514205.01640
2 1 0   802879.65706 7514066.99449
2 1 0   802828.77195 7513906.70712
2 1 0   802772.16423 7513706.50787



OBJECTID ID TABSymID TABText X_coord Y_coord 
2 1 0   802696.73949 7513479.58406
2 1 0   802657.22541 7513389.92231
2 1 0   802567.33746 7513225.34581
2 1 0   802453.44586 7513059.21962
2 1 0   802366.87274 7512938.11427
2 1 0   802279.49153 7512793.58369
2 1 0   802235.60714 7512693.81400
2 1 0   802209.96257 7512613.66031
2 1 0   802179.23855 7512453.54290
2 1 0   802173.33453 7512346.64466
2 1 0   802178.93345 7512199.86454
2 1 0   802195.37567 7512081.70859
2 1 0   802223.96401 7511933.05885
2 1 0   802266.15800 7511786.36870
2 1 0   802348.12993 7511579.44082
2 1 0   802426.14387 7511423.77251
2 1 0   802620.18507 7511076.16326
2 1 0   802711.86237 7510896.25988
2 1 0   802784.67318 7510720.45567
2 1 0   802824.83044 7510585.64311
2 1 0   802854.96075 7510440.00275
2 1 0   802872.73879 7510293.37260
2 1 0   802880.52287 7510120.00789
2 1 0   802875.30325 7509813.33031
2 1 0   802870.40522 7509493.33544
2 1 0   802878.60983 7509279.95888
2 1 0   802899.81815 7509079.84961
2 1 0   802941.88020 7508853.17575
2 1 0   802988.22184 7508679.67106
2 1 0   803073.95389 7508447.52832
2 1 0   803142.29544 7508303.53762
2 1 0   803236.50421 7508138.04131
2 1 0   803342.21594 7507984.45257
2 1 0   803478.03324 7507819.88607
2 1 0   803613.39702 7507680.00454
2 1 0   803759.99989 7507548.81125
2 1 0   803930.91975 7507414.25864
2 1 0   804141.62581 7507266.07880
2 1 0   804285.73018 7507165.63924
2 1 0   804350.17970 7507110.38049
2 1 0   804421.06098 7507026.83749
2 1 0   804480.00227 7506941.77481
2 1 0   804505.67983 7506879.21754
2 1 0   804552.94501 7506706.78264



OBJECTID ID TABSymID TABText X_coord Y_coord 
2 1 0   804580.98913 7506546.65523
2 1 0   804603.88784 7506384.99814
2 1 0   804622.42449 7506239.99765
2 1 0   804654.01432 7506092.86760
2 1 0   804684.69711 7505999.99650
2 1 0   804727.31163 7505900.38678
2 1 0   804760.93819 7505818.38347
2 1 0   804801.40879 7505748.66766
2 1 0   804889.44967 7505618.72411
2 1 0   805006.76330 7505489.92033
2 1 0   805080.00289 7505425.21350
2 1 0   805199.99641 7505337.32139
2 1 0   805415.33664 7505229.82327
2 1 0   805506.09864 7505197.83978
2 1 0   805626.40551 7505169.23560
2 1 0   805735.34961 7505149.46963
2 1 0   805839.75849 7505126.19436
2 1 0   806040.00057 7505103.30902
2 1 0   806293.32940 7505090.02173
2 1 0   806666.66825 7505086.94235
2 1 0   807066.67415 7505095.70057
2 1 0   807306.70243 7505110.78750
2 1 0   807466.77901 7505130.92340
2 1 0   807596.84071 7505159.99748
3 2 0   813802.36628 7497359.99515
3 2 0   814080.00386 7497426.39164
3 2 0   814480.05099 7497531.79018
3 2 0   814690.26230 7497593.22768
3 2 0   814893.50587 7497657.51459
3 2 0   815028.23472 7497710.43382
3 2 0   815196.91171 7497786.46834
3 2 0   815299.92704 7497847.03602
3 2 0   815410.98208 7497917.89159
3 2 0   815541.20869 7498021.84043
3 2 0   815669.29139 7498147.13493
3 2 0   815791.55253 7498290.21581
3 2 0   815915.96583 7498461.47095
3 2 0   816007.14837 7498607.14130
3 2 0   816080.68481 7498739.28440
3 2 0   816165.27893 7498933.08495
3 2 0   816202.89647 7499053.21050
3 2 0   816225.60553 7499159.99877
3 2 0   816245.02449 7499333.18351
3 2 0   816245.64293 7499493.38091



OBJECTID ID TABSymID TABText X_coord Y_coord 
3 2 0   816222.98335 7499813.96565
3 2 0   816226.54555 7499867.08484
3 2 0   816253.83105 7499952.05754
3 2 0   816271.05662 7499988.91004
3 2 0   816295.68696 7500019.30386
3 2 0   816371.82084 7500075.75237
3 2 0   816431.53724 7500114.01458
3 2 0   816506.80531 7500141.25903
3 2 0   816693.72211 7500206.69571
3 2 0   816828.36850 7500262.41437
3 2 0   816913.49035 7500302.77616
3 2 0   816990.58899 7500352.62601
3 2 0   817079.99868 7500423.54158
3 2 0   817143.06290 7500489.95806
3 2 0   817227.31894 7500599.99566
3 2 0   817314.18891 7500720.00123
3 2 0   817391.35352 7500804.60401
3 2 0   817450.42675 7500855.84358
3 2 0   817580.13388 7500941.49615
3 2 0   817765.32729 7501050.48396
3 2 0   817827.11340 7501097.49439
3 2 0   817894.36651 7501165.23061
3 2 0   817930.10400 7501211.88111
3 2 0   817954.25608 7501263.91052
3 2 0   817970.73127 7501333.31639
3 2 0   817974.21102 7501400.14279
3 2 0   817965.57762 7501467.56907
3 2 0   817943.93228 7501534.46545
3 2 0   817920.00284 7501581.30592
3 2 0   817883.83657 7501624.14720
3 2 0   817800.00107 7501695.23273
3 2 0   817763.09267 7501713.98891
3 2 0   817708.24131 7501727.39618
3 2 0   817639.66063 7501731.71530
3 2 0   817546.65575 7501724.65674
3 2 0   817346.75174 7501697.34230
3 2 0   817239.98455 7501694.25293
3 2 0   817119.87558 7501703.98095
3 2 0   816906.64630 7501740.73346
3 2 0   816519.26478 7501816.50804
3 2 0   816333.30450 7501861.11896
3 2 0   816139.46944 7501915.59787
3 2 0   815986.84710 7501967.37733
3 2 0   815893.53713 7501989.26288



OBJECTID ID TABSymID TABText X_coord Y_coord 
3 2 0   815813.37928 7501996.19147
3 2 0   815746.48074 7501992.53221
3 2 0   815653.13778 7501973.44610
3 2 0   815399.99861 7501893.87229
3 2 0   815186.42300 7501825.14628
3 2 0   815074.97217 7501778.54577
3 2 0   814991.00473 7501731.96525
3 2 0   814701.34472 7501533.11572
3 2 0   814550.15716 7501445.08364
3 2 0   814344.65423 7501345.70387
3 2 0   814261.40418 7501319.99910
3 2 0   814186.53192 7501302.98257
3 2 0   814131.81250 7501303.01256
3 2 0   814092.35613 7501312.00073
3 2 0   814062.08564 7501327.20764
3 2 0   814028.01381 7501354.74203
3 2 0   813999.77179 7501388.61514
3 2 0   813980.70740 7501426.64740
3 2 0   813975.33111 7501466.56927
3 2 0   813981.66392 7501507.18100
3 2 0   814000.98393 7501560.00025
3 2 0   814040.20117 7501628.34634
3 2 0   814097.56750 7501700.49166
3 2 0   814185.78155 7501800.00140
3 2 0   814271.22499 7501907.91943
3 2 0   814288.93706 7501944.81193
3 2 0   814321.01339 7502040.00255
3 2 0   814309.43623 7502097.45086
3 2 0   814301.29758 7502148.14054
3 2 0   814285.67170 7502183.05343
3 2 0   814251.18758 7502224.66496
3 2 0   814179.20136 7502288.08205
3 2 0   814131.45792 7502313.70684
3 2 0   814013.54235 7502354.25858
3 2 0   813906.96481 7502379.87337
3 2 0   813693.37271 7502410.84706
3 2 0   813533.42807 7502424.59427
3 2 0   813426.33104 7502424.14436
3 2 0   813360.00147 7502415.76606
3 2 0   813227.58970 7502380.39326
3 2 0   813143.39963 7502344.22063
3 2 0   813027.96606 7502280.00370
3 2 0   812917.11717 7502212.90736
3 2 0   812844.06724 7502181.33378



OBJECTID ID TABSymID TABText X_coord Y_coord 
3 2 0   812747.16208 7502147.98057
3 2 0   812694.01761 7502141.28193
3 2 0   812626.83047 7502144.61126
3 2 0   812506.30921 7502166.22686
3 2 0   812413.13941 7502198.33032
3 2 0   812254.73675 7502255.50868
3 2 0   812080.40311 7502311.58727
3 2 0   811933.40444 7502344.55056
3 2 0   811720.01848 7502373.91458
3 2 0   811546.78978 7502397.36981
3 2 0   811439.99785 7502424.03438
3 2 0   811366.36246 7502454.27822
3 2 0   811309.47439 7502487.48147
3 2 0   811271.10647 7502520.00485
3 2 0   811238.74978 7502564.90571
3 2 0   811188.57382 7502667.07491
3 2 0   811137.54853 7502798.90808
3 2 0   811110.34549 7502847.86811
3 2 0   811080.00078 7502883.94077
3 2 0   811017.98379 7502933.83061
3 2 0   810959.99901 7502966.19403
3 2 0   810907.72036 7502982.89063
3 2 0   810853.52042 7502988.65945
3 2 0   810811.77172 7502983.22056
3 2 0   810757.49757 7502963.30461
3 2 0   810709.74588 7502933.77063
3 2 0   810664.24531 7502889.94955
3 2 0   810634.78291 7502846.62836
3 2 0   810613.22828 7502798.17822
3 2 0   810602.15411 7502746.87867
3 2 0   810599.19385 7502620.69435
3 2 0   810607.57163 7502520.00485
3 2 0   810593.82580 7502399.99927
3 2 0   810580.34385 7502360.34734
3 2 0   810550.69179 7502311.79723
3 2 0   810512.11773 7502270.71559
3 2 0   810389.98853 7502175.38499
3 2 0   810215.22611 7502074.81546
3 2 0   810108.94542 7502011.74830
3 2 0   809965.23685 7501911.44872
3 2 0   809864.43140 7501808.16974
3 2 0   809821.97355 7501754.92058
3 2 0   809786.38449 7501692.92320
3 2 0   809704.75887 7501507.27099



OBJECTID ID TABSymID TABText X_coord Y_coord 
3 2 0   809638.75913 7501319.99910
3 2 0   809495.86690 7500997.69471
3 2 0   809446.03726 7500888.65690
3 2 0   809364.70850 7500653.78471
3 2 0   809324.91405 7500493.40735
3 2 0   809298.38717 7500333.38993
3 2 0   809282.33252 7500160.04521
3 2 0   809279.99894 7499983.34118
3 2 0   809289.30850 7499813.25580
3 2 0   809313.09776 7499640.00106
3 2 0   809348.22506 7499479.73368
3 2 0   809387.59896 7499351.06987
3 2 0   809440.41360 7499199.63070
3 2 0   809505.91858 7499051.79079
3 2 0   809585.97749 7498897.38222
3 2 0   809694.55052 7498722.93773
3 2 0   809822.51777 7498549.99293
3 2 0   809952.70316 7498399.32360
3 2 0   810099.45446 7498251.45370
3 2 0   810259.11874 7498110.89231
3 2 0   810402.45625 7497998.66515
3 2 0   810577.72167 7497874.94034
3 2 0   810755.16399 7497765.46262
3 2 0   810959.99901 7497654.97511
3 2 0   811213.22064 7497541.05830
3 2 0   811427.73628 7497462.11437
3 2 0   811613.16058 7497403.33633
3 2 0   811906.61369 7497331.70091
3 2 0   812119.93368 7497292.93880
3 2 0   812346.62843 7497264.94450
3 2 0   812586.64847 7497248.95775
3 2 0   812840.00204 7497245.74841
3 2 0   813093.34736 7497255.15649
3 2 0   813333.36739 7497276.25220
3 2 0   813546.73686 7497306.89596
3 2 0   813747.45720 7497347.19776
3 2 0   813802.36628 7497359.99515



Schedule 3 
 
 

Table Showing Coordinates of Specified 50m Exclusion Zones for SRE Locations  
SRE ID Genus Latitude Longitude Lat_Deg Long_Deg BUFF_DIST(m)
16 0 Missulena 22 34 37.81 120 01 28.93 -22.57716900 120.02470300 50.00
16 0 Missulena 22 34 37.81 120 01 28.93 -22.57716900 120.02470300 50.00
16 0 Missulena 22 34 37.81 120 01 28.93 -22.57716900 120.02470300 50.00
16 0 Missulena 22 34 37.81 120 01 28.93 -22.57716900 120.02470300 50.00
16 0 Missulena 22 34 37.81 120 01 28.93 -22.57716900 120.02470300 50.00
16 0 Missulena 22 34 37.81 120 01 28.93 -22.57716900 120.02470300 50.00
16 0 Missulena 22 34 37.81 120 01 28.93 -22.57716900 120.02470300 50.00
16 0 Missulena 22 34 37.81 120 01 28.93 -22.57716900 120.02470300 50.00
16 0 Missulena 22 34 37.81 120 01 28.93 -22.57716900 120.02470300 50.00
16 0 Missulena 22 34 37.81 120 01 28.93 -22.57716900 120.02470300 50.00
16 0 Missulena 22 34 37.81 120 01 28.93 -22.57716900 120.02470300 50.00
16 0 Missulena 22 34 37.81 120 01 28.93 -22.57716900 120.02470300 50.00
16 0 Missulena 22 34 37.81 120 01 28.93 -22.57716900 120.02470300 50.00
16 0 Missulena 22 34 37.81 120 01 28.93 -22.57716900 120.02470300 50.00
16 0 Missulena 22 34 37.81 120 01 28.93 -22.57716900 120.02470300 50.00
16 0 Missulena 22 34 37.81 120 01 28.93 -22.57716900 120.02470300 50.00
16 0 Missulena 22 34 37.81 120 01 28.93 -22.57716900 120.02470300 50.00
16 0 Missulena 22 34 37.81 120 01 28.93 -22.57716900 120.02470300 50.00
16 0 Missulena 22 34 37.81 120 01 28.93 -22.57716900 120.02470300 50.00
16 0 Missulena 22 34 37.81 120 01 28.93 -22.57716900 120.02470300 50.00
16 0 Missulena 22 34 37.81 120 01 28.93 -22.57716900 120.02470300 50.00
16 0 Missulena 22 34 37.81 120 01 28.93 -22.57716900 120.02470300 50.00



Table Showing Coordinates of Specified 50m Exclusion Zones for SRE Locations  
SRE ID Genus Latitude Longitude Lat_Deg Long_Deg BUFF_DIST(m)
16 0 Missulena 22 34 37.81 120 01 28.93 -22.57716900 120.02470300 50.00
16 0 Missulena 22 34 37.81 120 01 28.93 -22.57716900 120.02470300 50.00
16 0 Missulena 22 34 37.81 120 01 28.93 -22.57716900 120.02470300 50.00
16 0 Missulena 22 34 37.81 120 01 28.93 -22.57716900 120.02470300 50.00
16 0 Missulena 22 34 37.81 120 01 28.93 -22.57716900 120.02470300 50.00
16 0 Missulena 22 34 37.81 120 01 28.93 -22.57716900 120.02470300 50.00
16 0 Missulena 22 34 37.81 120 01 28.93 -22.57716900 120.02470300 50.00
16 0 Missulena 22 34 37.81 120 01 28.93 -22.57716900 120.02470300 50.00
16 0 Missulena 22 34 37.81 120 01 28.93 -22.57716900 120.02470300 50.00
16 0 Missulena 22 34 37.81 120 01 28.93 -22.57716900 120.02470300 50.00
16 0 Missulena 22 34 37.81 120 01 28.93 -22.57716900 120.02470300 50.00
16 0 Missulena 22 34 37.81 120 01 28.93 -22.57716900 120.02470300 50.00
16 0 Missulena 22 34 37.81 120 01 28.93 -22.57716900 120.02470300 50.00
16 0 Missulena 22 34 37.81 120 01 28.93 -22.57716900 120.02470300 50.00
16 0 Missulena 22 34 37.81 120 01 28.93 -22.57716900 120.02470300 50.00
13 1 Idiommata 22 28 45.69 119 56 31.70 -22.47935800 119.94213900 50.00
13 1 Idiommata 22 28 45.69 119 56 31.70 -22.47935800 119.94213900 50.00
13 1 Idiommata 22 28 45.69 119 56 31.70 -22.47935800 119.94213900 50.00
13 1 Idiommata 22 28 45.69 119 56 31.70 -22.47935800 119.94213900 50.00
13 1 Idiommata 22 28 45.69 119 56 31.70 -22.47935800 119.94213900 50.00
13 1 Idiommata 22 28 45.69 119 56 31.70 -22.47935800 119.94213900 50.00
13 1 Idiommata 22 28 45.69 119 56 31.70 -22.47935800 119.94213900 50.00
13 1 Idiommata 22 28 45.69 119 56 31.70 -22.47935800 119.94213900 50.00
13 1 Idiommata 22 28 45.69 119 56 31.70 -22.47935800 119.94213900 50.00
13 1 Idiommata 22 28 45.69 119 56 31.70 -22.47935800 119.94213900 50.00



Table Showing Coordinates of Specified 50m Exclusion Zones for SRE Locations  
SRE ID Genus Latitude Longitude Lat_Deg Long_Deg BUFF_DIST(m)
13 1 Idiommata 22 28 45.69 119 56 31.70 -22.47935800 119.94213900 50.00
13 1 Idiommata 22 28 45.69 119 56 31.70 -22.47935800 119.94213900 50.00
13 1 Idiommata 22 28 45.69 119 56 31.70 -22.47935800 119.94213900 50.00
13 1 Idiommata 22 28 45.69 119 56 31.70 -22.47935800 119.94213900 50.00
13 1 Idiommata 22 28 45.69 119 56 31.70 -22.47935800 119.94213900 50.00
13 1 Idiommata 22 28 45.69 119 56 31.70 -22.47935800 119.94213900 50.00
13 1 Idiommata 22 28 45.69 119 56 31.70 -22.47935800 119.94213900 50.00
13 1 Idiommata 22 28 45.69 119 56 31.70 -22.47935800 119.94213900 50.00
13 1 Idiommata 22 28 45.69 119 56 31.70 -22.47935800 119.94213900 50.00
13 1 Idiommata 22 28 45.69 119 56 31.70 -22.47935800 119.94213900 50.00
13 1 Idiommata 22 28 45.69 119 56 31.70 -22.47935800 119.94213900 50.00
13 1 Idiommata 22 28 45.69 119 56 31.70 -22.47935800 119.94213900 50.00
13 1 Idiommata 22 28 45.69 119 56 31.70 -22.47935800 119.94213900 50.00
13 1 Idiommata 22 28 45.69 119 56 31.70 -22.47935800 119.94213900 50.00
13 1 Idiommata 22 28 45.69 119 56 31.70 -22.47935800 119.94213900 50.00
13 1 Idiommata 22 28 45.69 119 56 31.70 -22.47935800 119.94213900 50.00
13 1 Idiommata 22 28 45.69 119 56 31.70 -22.47935800 119.94213900 50.00
13 1 Idiommata 22 28 45.69 119 56 31.70 -22.47935800 119.94213900 50.00
13 1 Idiommata 22 28 45.69 119 56 31.70 -22.47935800 119.94213900 50.00
13 1 Idiommata 22 28 45.69 119 56 31.70 -22.47935800 119.94213900 50.00
13 1 Idiommata 22 28 45.69 119 56 31.70 -22.47935800 119.94213900 50.00
13 1 Idiommata 22 28 45.69 119 56 31.70 -22.47935800 119.94213900 50.00
13 1 Idiommata 22 28 45.69 119 56 31.70 -22.47935800 119.94213900 50.00
13 1 Idiommata 22 28 45.69 119 56 31.70 -22.47935800 119.94213900 50.00
13 1 Idiommata 22 28 45.69 119 56 31.70 -22.47935800 119.94213900 50.00



Table Showing Coordinates of Specified 50m Exclusion Zones for SRE Locations  
SRE ID Genus Latitude Longitude Lat_Deg Long_Deg BUFF_DIST(m)
13 1 Idiommata 22 28 45.69 119 56 31.70 -22.47935800 119.94213900 50.00
13 1 Idiommata 22 28 45.69 119 56 31.70 -22.47935800 119.94213900 50.00
9 2 Aganippe 22 33 23.62 119 58 13.08 -22.55656100 119.97030000 50.00
9 2 Aganippe 22 33 23.62 119 58 13.08 -22.55656100 119.97030000 50.00
9 2 Aganippe 22 33 23.62 119 58 13.08 -22.55656100 119.97030000 50.00
9 2 Aganippe 22 33 23.62 119 58 13.08 -22.55656100 119.97030000 50.00
9 2 Aganippe 22 33 23.62 119 58 13.08 -22.55656100 119.97030000 50.00
9 2 Aganippe 22 33 23.62 119 58 13.08 -22.55656100 119.97030000 50.00
9 2 Aganippe 22 33 23.62 119 58 13.08 -22.55656100 119.97030000 50.00
9 2 Aganippe 22 33 23.62 119 58 13.08 -22.55656100 119.97030000 50.00
9 2 Aganippe 22 33 23.62 119 58 13.08 -22.55656100 119.97030000 50.00
9 2 Aganippe 22 33 23.62 119 58 13.08 -22.55656100 119.97030000 50.00
9 2 Aganippe 22 33 23.62 119 58 13.08 -22.55656100 119.97030000 50.00
9 2 Aganippe 22 33 23.62 119 58 13.08 -22.55656100 119.97030000 50.00
9 2 Aganippe 22 33 23.62 119 58 13.08 -22.55656100 119.97030000 50.00
9 2 Aganippe 22 33 23.62 119 58 13.08 -22.55656100 119.97030000 50.00
9 2 Aganippe 22 33 23.62 119 58 13.08 -22.55656100 119.97030000 50.00
9 2 Aganippe 22 33 23.62 119 58 13.08 -22.55656100 119.97030000 50.00
9 2 Aganippe 22 33 23.62 119 58 13.08 -22.55656100 119.97030000 50.00
9 2 Aganippe 22 33 23.62 119 58 13.08 -22.55656100 119.97030000 50.00
9 2 Aganippe 22 33 23.62 119 58 13.08 -22.55656100 119.97030000 50.00
9 2 Aganippe 22 33 23.62 119 58 13.08 -22.55656100 119.97030000 50.00
9 2 Aganippe 22 33 23.62 119 58 13.08 -22.55656100 119.97030000 50.00
9 2 Aganippe 22 33 23.62 119 58 13.08 -22.55656100 119.97030000 50.00
9 2 Aganippe 22 33 23.62 119 58 13.08 -22.55656100 119.97030000 50.00



Table Showing Coordinates of Specified 50m Exclusion Zones for SRE Locations  
SRE ID Genus Latitude Longitude Lat_Deg Long_Deg BUFF_DIST(m)
9 2 Aganippe 22 33 23.62 119 58 13.08 -22.55656100 119.97030000 50.00
9 2 Aganippe 22 33 23.62 119 58 13.08 -22.55656100 119.97030000 50.00
9 2 Aganippe 22 33 23.62 119 58 13.08 -22.55656100 119.97030000 50.00
9 2 Aganippe 22 33 23.62 119 58 13.08 -22.55656100 119.97030000 50.00
9 2 Aganippe 22 33 23.62 119 58 13.08 -22.55656100 119.97030000 50.00
9 2 Aganippe 22 33 23.62 119 58 13.08 -22.55656100 119.97030000 50.00
9 2 Aganippe 22 33 23.62 119 58 13.08 -22.55656100 119.97030000 50.00
9 2 Aganippe 22 33 23.62 119 58 13.08 -22.55656100 119.97030000 50.00
9 2 Aganippe 22 33 23.62 119 58 13.08 -22.55656100 119.97030000 50.00
9 2 Aganippe 22 33 23.62 119 58 13.08 -22.55656100 119.97030000 50.00
9 2 Aganippe 22 33 23.62 119 58 13.08 -22.55656100 119.97030000 50.00
9 2 Aganippe 22 33 23.62 119 58 13.08 -22.55656100 119.97030000 50.00
9 2 Aganippe 22 33 23.62 119 58 13.08 -22.55656100 119.97030000 50.00
9 2 Aganippe 22 33 23.62 119 58 13.08 -22.55656100 119.97030000 50.00
15 3 Aganippe 22 34 36.87 119 59 42.67 -22.57690800 119.99518600 50.00
15 3 Aganippe 22 34 36.87 119 59 42.67 -22.57690800 119.99518600 50.00
15 3 Aganippe 22 34 36.87 119 59 42.67 -22.57690800 119.99518600 50.00
15 3 Aganippe 22 34 36.87 119 59 42.67 -22.57690800 119.99518600 50.00
15 3 Aganippe 22 34 36.87 119 59 42.67 -22.57690800 119.99518600 50.00
15 3 Aganippe 22 34 36.87 119 59 42.67 -22.57690800 119.99518600 50.00
15 3 Aganippe 22 34 36.87 119 59 42.67 -22.57690800 119.99518600 50.00
15 3 Aganippe 22 34 36.87 119 59 42.67 -22.57690800 119.99518600 50.00
15 3 Aganippe 22 34 36.87 119 59 42.67 -22.57690800 119.99518600 50.00
15 3 Aganippe 22 34 36.87 119 59 42.67 -22.57690800 119.99518600 50.00
15 3 Aganippe 22 34 36.87 119 59 42.67 -22.57690800 119.99518600 50.00



Table Showing Coordinates of Specified 50m Exclusion Zones for SRE Locations  
SRE ID Genus Latitude Longitude Lat_Deg Long_Deg BUFF_DIST(m)
15 3 Aganippe 22 34 36.87 119 59 42.67 -22.57690800 119.99518600 50.00
15 3 Aganippe 22 34 36.87 119 59 42.67 -22.57690800 119.99518600 50.00
15 3 Aganippe 22 34 36.87 119 59 42.67 -22.57690800 119.99518600 50.00
15 3 Aganippe 22 34 36.87 119 59 42.67 -22.57690800 119.99518600 50.00
15 3 Aganippe 22 34 36.87 119 59 42.67 -22.57690800 119.99518600 50.00
15 3 Aganippe 22 34 36.87 119 59 42.67 -22.57690800 119.99518600 50.00
15 3 Aganippe 22 34 36.87 119 59 42.67 -22.57690800 119.99518600 50.00
15 3 Aganippe 22 34 36.87 119 59 42.67 -22.57690800 119.99518600 50.00
15 3 Aganippe 22 34 36.87 119 59 42.67 -22.57690800 119.99518600 50.00
15 3 Aganippe 22 34 36.87 119 59 42.67 -22.57690800 119.99518600 50.00
15 3 Aganippe 22 34 36.87 119 59 42.67 -22.57690800 119.99518600 50.00
15 3 Aganippe 22 34 36.87 119 59 42.67 -22.57690800 119.99518600 50.00
15 3 Aganippe 22 34 36.87 119 59 42.67 -22.57690800 119.99518600 50.00
15 3 Aganippe 22 34 36.87 119 59 42.67 -22.57690800 119.99518600 50.00
15 3 Aganippe 22 34 36.87 119 59 42.67 -22.57690800 119.99518600 50.00
15 3 Aganippe 22 34 36.87 119 59 42.67 -22.57690800 119.99518600 50.00
15 3 Aganippe 22 34 36.87 119 59 42.67 -22.57690800 119.99518600 50.00
15 3 Aganippe 22 34 36.87 119 59 42.67 -22.57690800 119.99518600 50.00
15 3 Aganippe 22 34 36.87 119 59 42.67 -22.57690800 119.99518600 50.00
15 3 Aganippe 22 34 36.87 119 59 42.67 -22.57690800 119.99518600 50.00
15 3 Aganippe 22 34 36.87 119 59 42.67 -22.57690800 119.99518600 50.00
15 3 Aganippe 22 34 36.87 119 59 42.67 -22.57690800 119.99518600 50.00
15 3 Aganippe 22 34 36.87 119 59 42.67 -22.57690800 119.99518600 50.00
15 3 Aganippe 22 34 36.87 119 59 42.67 -22.57690800 119.99518600 50.00
15 3 Aganippe 22 34 36.87 119 59 42.67 -22.57690800 119.99518600 50.00



Table Showing Coordinates of Specified 50m Exclusion Zones for SRE Locations  
SRE ID Genus Latitude Longitude Lat_Deg Long_Deg BUFF_DIST(m)
15 3 Aganippe 22 34 36.87 119 59 42.67 -22.57690800 119.99518600 50.00
11 4 Aganippe 22 33 23.62 119 58 13.08 -22.55656100 119.97030000 50.00
11 4 Aganippe 22 33 23.62 119 58 13.08 -22.55656100 119.97030000 50.00
11 4 Aganippe 22 33 23.62 119 58 13.08 -22.55656100 119.97030000 50.00
11 4 Aganippe 22 33 23.62 119 58 13.08 -22.55656100 119.97030000 50.00
11 4 Aganippe 22 33 23.62 119 58 13.08 -22.55656100 119.97030000 50.00
11 4 Aganippe 22 33 23.62 119 58 13.08 -22.55656100 119.97030000 50.00
11 4 Aganippe 22 33 23.62 119 58 13.08 -22.55656100 119.97030000 50.00
11 4 Aganippe 22 33 23.62 119 58 13.08 -22.55656100 119.97030000 50.00
11 4 Aganippe 22 33 23.62 119 58 13.08 -22.55656100 119.97030000 50.00
11 4 Aganippe 22 33 23.62 119 58 13.08 -22.55656100 119.97030000 50.00
11 4 Aganippe 22 33 23.62 119 58 13.08 -22.55656100 119.97030000 50.00
11 4 Aganippe 22 33 23.62 119 58 13.08 -22.55656100 119.97030000 50.00
11 4 Aganippe 22 33 23.62 119 58 13.08 -22.55656100 119.97030000 50.00
11 4 Aganippe 22 33 23.62 119 58 13.08 -22.55656100 119.97030000 50.00
11 4 Aganippe 22 33 23.62 119 58 13.08 -22.55656100 119.97030000 50.00
11 4 Aganippe 22 33 23.62 119 58 13.08 -22.55656100 119.97030000 50.00
11 4 Aganippe 22 33 23.62 119 58 13.08 -22.55656100 119.97030000 50.00
11 4 Aganippe 22 33 23.62 119 58 13.08 -22.55656100 119.97030000 50.00
11 4 Aganippe 22 33 23.62 119 58 13.08 -22.55656100 119.97030000 50.00
11 4 Aganippe 22 33 23.62 119 58 13.08 -22.55656100 119.97030000 50.00
11 4 Aganippe 22 33 23.62 119 58 13.08 -22.55656100 119.97030000 50.00
11 4 Aganippe 22 33 23.62 119 58 13.08 -22.55656100 119.97030000 50.00
11 4 Aganippe 22 33 23.62 119 58 13.08 -22.55656100 119.97030000 50.00
11 4 Aganippe 22 33 23.62 119 58 13.08 -22.55656100 119.97030000 50.00



Table Showing Coordinates of Specified 50m Exclusion Zones for SRE Locations  
SRE ID Genus Latitude Longitude Lat_Deg Long_Deg BUFF_DIST(m)
11 4 Aganippe 22 33 23.62 119 58 13.08 -22.55656100 119.97030000 50.00
11 4 Aganippe 22 33 23.62 119 58 13.08 -22.55656100 119.97030000 50.00
11 4 Aganippe 22 33 23.62 119 58 13.08 -22.55656100 119.97030000 50.00
11 4 Aganippe 22 33 23.62 119 58 13.08 -22.55656100 119.97030000 50.00
11 4 Aganippe 22 33 23.62 119 58 13.08 -22.55656100 119.97030000 50.00
11 4 Aganippe 22 33 23.62 119 58 13.08 -22.55656100 119.97030000 50.00
11 4 Aganippe 22 33 23.62 119 58 13.08 -22.55656100 119.97030000 50.00
11 4 Aganippe 22 33 23.62 119 58 13.08 -22.55656100 119.97030000 50.00
11 4 Aganippe 22 33 23.62 119 58 13.08 -22.55656100 119.97030000 50.00
11 4 Aganippe 22 33 23.62 119 58 13.08 -22.55656100 119.97030000 50.00
11 4 Aganippe 22 33 23.62 119 58 13.08 -22.55656100 119.97030000 50.00
11 4 Aganippe 22 33 23.62 119 58 13.08 -22.55656100 119.97030000 50.00
11 4 Aganippe 22 33 23.62 119 58 13.08 -22.55656100 119.97030000 50.00
7 5 Aganippe 22 32 17.97 119 56 32.47 -22.53832500 119.94235300 50.00
7 5 Aganippe 22 32 17.97 119 56 32.47 -22.53832500 119.94235300 50.00
7 5 Aganippe 22 32 17.97 119 56 32.47 -22.53832500 119.94235300 50.00
7 5 Aganippe 22 32 17.97 119 56 32.47 -22.53832500 119.94235300 50.00
7 5 Aganippe 22 32 17.97 119 56 32.47 -22.53832500 119.94235300 50.00
7 5 Aganippe 22 32 17.97 119 56 32.47 -22.53832500 119.94235300 50.00
7 5 Aganippe 22 32 17.97 119 56 32.47 -22.53832500 119.94235300 50.00
7 5 Aganippe 22 32 17.97 119 56 32.47 -22.53832500 119.94235300 50.00
7 5 Aganippe 22 32 17.97 119 56 32.47 -22.53832500 119.94235300 50.00
7 5 Aganippe 22 32 17.97 119 56 32.47 -22.53832500 119.94235300 50.00
7 5 Aganippe 22 32 17.97 119 56 32.47 -22.53832500 119.94235300 50.00
7 5 Aganippe 22 32 17.97 119 56 32.47 -22.53832500 119.94235300 50.00



Table Showing Coordinates of Specified 50m Exclusion Zones for SRE Locations  
SRE ID Genus Latitude Longitude Lat_Deg Long_Deg BUFF_DIST(m)
7 5 Aganippe 22 32 17.97 119 56 32.47 -22.53832500 119.94235300 50.00
7 5 Aganippe 22 32 17.97 119 56 32.47 -22.53832500 119.94235300 50.00
7 5 Aganippe 22 32 17.97 119 56 32.47 -22.53832500 119.94235300 50.00
7 5 Aganippe 22 32 17.97 119 56 32.47 -22.53832500 119.94235300 50.00
7 5 Aganippe 22 32 17.97 119 56 32.47 -22.53832500 119.94235300 50.00
7 5 Aganippe 22 32 17.97 119 56 32.47 -22.53832500 119.94235300 50.00
7 5 Aganippe 22 32 17.97 119 56 32.47 -22.53832500 119.94235300 50.00
7 5 Aganippe 22 32 17.97 119 56 32.47 -22.53832500 119.94235300 50.00
7 5 Aganippe 22 32 17.97 119 56 32.47 -22.53832500 119.94235300 50.00
7 5 Aganippe 22 32 17.97 119 56 32.47 -22.53832500 119.94235300 50.00
7 5 Aganippe 22 32 17.97 119 56 32.47 -22.53832500 119.94235300 50.00
7 5 Aganippe 22 32 17.97 119 56 32.47 -22.53832500 119.94235300 50.00
7 5 Aganippe 22 32 17.97 119 56 32.47 -22.53832500 119.94235300 50.00
7 5 Aganippe 22 32 17.97 119 56 32.47 -22.53832500 119.94235300 50.00
7 5 Aganippe 22 32 17.97 119 56 32.47 -22.53832500 119.94235300 50.00
7 5 Aganippe 22 32 17.97 119 56 32.47 -22.53832500 119.94235300 50.00
7 5 Aganippe 22 32 17.97 119 56 32.47 -22.53832500 119.94235300 50.00
7 5 Aganippe 22 32 17.97 119 56 32.47 -22.53832500 119.94235300 50.00
7 5 Aganippe 22 32 17.97 119 56 32.47 -22.53832500 119.94235300 50.00
7 5 Aganippe 22 32 17.97 119 56 32.47 -22.53832500 119.94235300 50.00
7 5 Aganippe 22 32 17.97 119 56 32.47 -22.53832500 119.94235300 50.00
7 5 Aganippe 22 32 17.97 119 56 32.47 -22.53832500 119.94235300 50.00
7 5 Aganippe 22 32 17.97 119 56 32.47 -22.53832500 119.94235300 50.00
7 5 Aganippe 22 32 17.97 119 56 32.47 -22.53832500 119.94235300 50.00
7 5 Aganippe 22 32 17.97 119 56 32.47 -22.53832500 119.94235300 50.00



Table Showing Coordinates of Specified 50m Exclusion Zones for SRE Locations  
SRE ID Genus Latitude Longitude Lat_Deg Long_Deg BUFF_DIST(m)
4 6 Aganippe 22 27 17.17 119 52 15.11 -22.45476900 119.87086400 50.00
4 6 Aganippe 22 27 17.17 119 52 15.11 -22.45476900 119.87086400 50.00
4 6 Aganippe 22 27 17.17 119 52 15.11 -22.45476900 119.87086400 50.00
4 6 Aganippe 22 27 17.17 119 52 15.11 -22.45476900 119.87086400 50.00
4 6 Aganippe 22 27 17.17 119 52 15.11 -22.45476900 119.87086400 50.00
4 6 Aganippe 22 27 17.17 119 52 15.11 -22.45476900 119.87086400 50.00
4 6 Aganippe 22 27 17.17 119 52 15.11 -22.45476900 119.87086400 50.00
4 6 Aganippe 22 27 17.17 119 52 15.11 -22.45476900 119.87086400 50.00
4 6 Aganippe 22 27 17.17 119 52 15.11 -22.45476900 119.87086400 50.00
4 6 Aganippe 22 27 17.17 119 52 15.11 -22.45476900 119.87086400 50.00
4 6 Aganippe 22 27 17.17 119 52 15.11 -22.45476900 119.87086400 50.00
4 6 Aganippe 22 27 17.17 119 52 15.11 -22.45476900 119.87086400 50.00
4 6 Aganippe 22 27 17.17 119 52 15.11 -22.45476900 119.87086400 50.00
4 6 Aganippe 22 27 17.17 119 52 15.11 -22.45476900 119.87086400 50.00
4 6 Aganippe 22 27 17.17 119 52 15.11 -22.45476900 119.87086400 50.00
4 6 Aganippe 22 27 17.17 119 52 15.11 -22.45476900 119.87086400 50.00
4 6 Aganippe 22 27 17.17 119 52 15.11 -22.45476900 119.87086400 50.00
4 6 Aganippe 22 27 17.17 119 52 15.11 -22.45476900 119.87086400 50.00
4 6 Aganippe 22 27 17.17 119 52 15.11 -22.45476900 119.87086400 50.00
4 6 Aganippe 22 27 17.17 119 52 15.11 -22.45476900 119.87086400 50.00
4 6 Aganippe 22 27 17.17 119 52 15.11 -22.45476900 119.87086400 50.00
4 6 Aganippe 22 27 17.17 119 52 15.11 -22.45476900 119.87086400 50.00
4 6 Aganippe 22 27 17.17 119 52 15.11 -22.45476900 119.87086400 50.00
4 6 Aganippe 22 27 17.17 119 52 15.11 -22.45476900 119.87086400 50.00
4 6 Aganippe 22 27 17.17 119 52 15.11 -22.45476900 119.87086400 50.00



Table Showing Coordinates of Specified 50m Exclusion Zones for SRE Locations  
SRE ID Genus Latitude Longitude Lat_Deg Long_Deg BUFF_DIST(m)
4 6 Aganippe 22 27 17.17 119 52 15.11 -22.45476900 119.87086400 50.00
4 6 Aganippe 22 27 17.17 119 52 15.11 -22.45476900 119.87086400 50.00
4 6 Aganippe 22 27 17.17 119 52 15.11 -22.45476900 119.87086400 50.00
4 6 Aganippe 22 27 17.17 119 52 15.11 -22.45476900 119.87086400 50.00
4 6 Aganippe 22 27 17.17 119 52 15.11 -22.45476900 119.87086400 50.00
4 6 Aganippe 22 27 17.17 119 52 15.11 -22.45476900 119.87086400 50.00
4 6 Aganippe 22 27 17.17 119 52 15.11 -22.45476900 119.87086400 50.00
4 6 Aganippe 22 27 17.17 119 52 15.11 -22.45476900 119.87086400 50.00
4 6 Aganippe 22 27 17.17 119 52 15.11 -22.45476900 119.87086400 50.00
4 6 Aganippe 22 27 17.17 119 52 15.11 -22.45476900 119.87086400 50.00
4 6 Aganippe 22 27 17.17 119 52 15.11 -22.45476900 119.87086400 50.00
4 6 Aganippe 22 27 17.17 119 52 15.11 -22.45476900 119.87086400 50.00
10a 7 Beierolpium 22 29 46.26 120 00 37.38 -22.49618300 120.01038300 50.00
10a 7 Beierolpium 22 29 46.26 120 00 37.38 -22.49618300 120.01038300 50.00
10a 7 Beierolpium 22 29 46.26 120 00 37.38 -22.49618300 120.01038300 50.00
10a 7 Beierolpium 22 29 46.26 120 00 37.38 -22.49618300 120.01038300 50.00
10a 7 Beierolpium 22 29 46.26 120 00 37.38 -22.49618300 120.01038300 50.00
10a 7 Beierolpium 22 29 46.26 120 00 37.38 -22.49618300 120.01038300 50.00
10a 7 Beierolpium 22 29 46.26 120 00 37.38 -22.49618300 120.01038300 50.00
10a 7 Beierolpium 22 29 46.26 120 00 37.38 -22.49618300 120.01038300 50.00
10a 7 Beierolpium 22 29 46.26 120 00 37.38 -22.49618300 120.01038300 50.00
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13 8 Beierolpium 22 28 45.69 119 56 31.70 -22.47935800 119.94213900 50.00
13 8 Beierolpium 22 28 45.69 119 56 31.70 -22.47935800 119.94213900 50.00
13 8 Beierolpium 22 28 45.69 119 56 31.70 -22.47935800 119.94213900 50.00
13 8 Beierolpium 22 28 45.69 119 56 31.70 -22.47935800 119.94213900 50.00
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Department of Water 
Cumulative impacts 

RHIO has identified cumulative impacts associated with dewatering. The close proximity to 
Fortescue Metals Group Ltd (FMG) Christmas Creek site means that dewatering at the Roy 
Hill may coincide with dewatering at the FMG site. This may result in cumulative impacts on 
surrounding aquifers. 

RHIO has committed to share water data with FMG to assess and monitor cumulative impacts 
from Roy Hill and Christmas Creek. The DoW supports this approach and is available to 
assist on the development of cumulative impact strategies if required.  

RHIO should be advised that the DoW's cumulative impacts assessment tool should only be 
used as a guide and is not necessarily suitable for immediate use. The DoW can provide 
additional specific advice directly to RHIO as required. 

RHIO Response: 

RHIO acknowledges that dewatering operations at the Project may interact with dewatering of 
the same alluvial aquifer by neighboring FMG operations at Christmas Creek.. RHIO 
dewatering may also precede FMG dewatering.  In either case the aquifer will not be 
dewatered to any greater extent than required to produce dry mining conditions for Christmas 
Creek and/or Roy Hill mining.  The predicted drawdown by RHIO in the Christmas Creek 
mining area is less than that required for Christmas Creek mining, so our impact will be less 
than that already approved in the PER for Christmas Creek and there do not appear to be any 
cumulative impacts to consider in terms of aquifer impacts.  In any event RHIO is committed 
to liaising with the DoW and other stakeholders to collectively consider cumulative impacts 
and develop cumulative groundwater impact strategies with suitable assessment tools. All 
technical and monitoring data will be made available to the DoW for the relevant assessment 
of cumulative impacts as required.  

Groundwater Dependent Ecosystems (GDEs)  

The PER outlines potential impacts on groundwater dependent ecosystems, stygofauna and 
stock watering bores. The DoW recommends consulting with the Department of Environment 
and Conservation (DEC) for specialist advice regarding impacts to GDEs and stygofauna. 

RHIO Response: 

Within the Preliminary IWMP RHIO commits to pre-mining baseline monitoring that includes 
ecological water requirements of groundwater dependent ecosystems and commits to 
reviewing monitoring data and updating management strategies in the Preliminary IWMP on 
an annual basis. RHIO has liaised and will continue to liaise with the Environmental 
Management Branch (EMB) of the DEC in relation to impacts on subterranean fauna and 
groundwater dependent ecosystems. The PER also includes management plans that take 
into account identified impacts. 

Excess Saline Water Management  

Evaporation ponds have been identified as the primary option for excess saline water 
disposal. The potential for leaching of hyper-saline water from evaporation ponds is an 
inherent risk. The DoW would expect to see monitoring bores in the alluvial material to check 
for seepage and for these bores to be monitored for the 40-year nominal recovery period. 
Design must be such as to protect the environment from overflows during cyclonic rainfall 
events.  
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RHIO Response: 

A single evaporation pond will be constructed that will have internal ponds for evaporation 
management purposes. The evaporation pond is located in an area where the hypersaline 
aquifer occurs close to the ground surface. In the unlikely event of a leakage occurring, the 
saline water will be essentially returning to the hypersaline aquifer. 

The pond will incorporate a compacted low permeability clay base and/or lined with a HDPE 
liner making the risk of leachate entering the environment very low.  

A network of monitoring bores will be installed down gradient of the evaporation pond and 
monitored to identify any seepage from the pond. Monitoring will continue whilst the saline 
water evaporation pond is in operation. Should a leak be found in the system, the supply 
pipeline to the particular evaporation cell would be shutdown and the cause of the leak be 
rectified. The option of recovering the saline water back into the pond would be considered if 
that was seen as the best option at the time. 

Long term monitoring will not be required as the salt produced from the evaporation pond will 
be progressively disposed by being encapsulated in mined out pits using low permeability 
material as a base case. The preliminary decommissioning plan has the pond being removed 
and the area rehabilitated at the end of mining. Any other disposal method will be the subject 
of further consideration and will need to have a lesser risk of impact on groundwater quality in 
the Roy Hill area to be put forward in the future for approval. The encapsulated cells are to be 
located above the pre-mining water table (PER Figure 5-6, page 80) to prevent any 
contamination of the groundwater as the water table recovers following the cessation of 
dewatering. The encapsulation of the salt will also prevent the infiltration of rainwater through 
the saline material and minimise the risk of saline leachate entering the groundwater. 

The design and operation of the evaporation ponds will prevent overtopping of the ponds 
during large rainfall events. Section 5.3.7 (page 76) of the PER details the design and 
operational controls of the evaporation ponds to manage stormwater inflows. 

The Lycopodium (2009) report in Volume 2, Appendix 2 of the PER describes the design, 
operation and emergency response actions for the management of the evaporation pond. 

During Stage 1 of the Project, the salt residue will be left within the evaporation cells. The 
base case disposal option for the salt residue after year 10 is through the use of engineered 
encapsulation cells located within mined-out pits. The cells will be located above the water 
table and constructed of suitable materials to minimise contact with groundwater and limit 
inflow of surface water. Use of engineered soil lined structures for long term storage of mining 
and other waste is an established practice. Examples include municipal landfills, mining 
residue storage including red mud residue from alumina production and gold and base metal 
tailings and potentially acid forming rock. Liners typically consist of low-permeability soil 
barriers and with drainage systems designed to control liquid leakage such that leakage rates 
do not cause discernable change to the quality of receiving waters and do not harm the 
surrounding environment or landuses. The encapsulation cells will be constructed in 
accordance with the Department of Water (February 2006) Water Quality Protection Note No. 
27, Liners for containing pollutants using engineered soils. The Water Quality Protection Note 
was a collaboration with the (then) Department of Environment and the Swan River Trust.    

An alternative option to disposal of salt residue in the mined out pits is to encapsulate the 
evaporation pond and its contents in-situ. This final disposal option of the salt residue avoids 
double handling of materials. Also, in the unlikely event of leakage from the lined evaporation 
cells, the saline residue would be returned to the hypersaline aquifer. This option will be 
considered further during detailed engineering design. 
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The DEC will be provided with an opportunity to review and assess the detailed design of the 
encapsulation cells in the Part V Works Approval application. Monitoring and closure 
strategies for the encapsulation cells will be provided in the Mining Proposal and Works 
Approval applications. 

Water Supply 

The IWMP proposes to abstract groundwater from the production borefield to augment the 
supply from the Stage 1 dewatering activities. The Dewatering Water Supply Strategy 
document states that there is no certainty that sufficient water will be found in the Stage 2 
area to establish a production borefield. The IWMP shows that only one monitoring bore has 
been established in the area of the proposed dewatering borefield. There is insufficient 
information provided in the PER to carry out an impact assessment of this source proposal. 
The DoW therefore request that information to support the borefield proposal is provided to 
enable a technical assessment to be done.  

RHIO Response: 

RHIO has consulted the Department of Water to clarify the comment above. The Department 
of Water hydrogeologist advised that the comment was raised due to a statement on page 9 
of the Dewatering and Water Supply Strategy (MWH, 2009). The statement about the 
‘absence of geological information’ has been interpreted as indicating a complete lack of data 
and requires clarification. RHIO has sought advice from MWH on the true situation in relation 
to geological information.   

MWH has advised that at the time of developing the numerical model on which the water 
supply was calculated, geological data in the southern region of the model was available from 
wide-spaced (200m x 200m) resource definition drilling. Geological data within the mining pits 
in the northern region of groundwater model was available at much closer spacing 
(e.g. 100m x 50m and 50m x 50m). Data from pump tests of three production bores in the 
vicinity of the proposed advanced dewatering (southeast of the Project area) was also used to 
develop the model.  

MWH has indicated that the existing data provides a high level of confidence and certainty 
such that additional geological information would only lead to a minor refinement of the model 
output, possibly a 
1%-2% change in the results. 

An integrated site water balance model has been developed to assess the key water 
requirements of the Project. The available water from both dewatering of the Stage 1 pits and 
also advanced dewatering of the Stage 2 pits located in the south east of the Project area 
(123GL) (refer PER Figure 1-3) is greater than the cumulative volume of water required for 
Stage 1 of the Project (116.1GL).  The cumulative ramp up water demand for the desanding 
plant and dust suppression ranges from 2.7GL/a in the first year increasing to a maximum 
14.8GL/a in year 5 when in full production.  The average water requirement over the 10 years 
has been calculated at 11.6GL/a. The maximum water requirement for any year (14.8GL/a) 
when in full production is expected to occur in years 5–10 (refer to Table 4-4, page 26 PER 
and Figure 6-1, page 22 in Dewatering and Water Supply Strategy (MWH, 2009)). Based on 
the cumulative demand curve, the process water demand during Stage 1 can be met from 
within the mining lease by a combination of dewatering flow and the production borefield 
(MWH, 2009).  

A separate potential borefield, external to the Project area, is currently being investigated in 
the Roy Hill South/Ethel Creek area. This potential borefield is subject to a separate 
regulatory approval process. The water from this external borefield will not be required during 
Stage 1 of the project and therefore it is not part of the Stage 1 PER. It is anticipated that 
water from this external borefield will be used to meet the process water requirements of 
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mining during Stage 2 of the Roy Hill Project. This water may also be available to supplement 
supplies in the later years of Stage 1 (MWH, 2009) or to balance the supply between sources 
over both stages. The results of the external borefield investigations will be provided to the 
DoW as part of the Stage 2 assessment. 

Water Supply 

The DoW considers the preliminary IWMP to be a reasonable document for the current level 
of understanding. It would be expected that the IWMP will continue to be refined as the 
project progresses. In particular the water balance and water use efficiencies will require 
more detail. As RHIO is a developing company, early investment in water accounting and 
efficiency frameworks will provide a solid foundation for effective long term mine water 
management. The DoW can provide advice directly to RHIO on this issue.  

RHIO Response: 

The Integrated Water Management Plan is an evolving document designed to manage all the 
water (groundwater and surface water) issues associated with the project. Section 1.1 of the 
IWMP details the need for an annual review and revision as changes to the project occur. As 
the project progresses the IWMP will be continually updated and the water balance improved. 
RHIO will seek input from DoW into the development of sound water accounting and water 
efficiency management processes. 

Mine Closure 

RHIO commits to backfilling to original ground level. The DoW would consider that in a water 
management context, backfilling to above pre-mining water table to be suitable and prevent 
evapo-concentration of saline water in the pit void. The recovery period of 40 years is a 
reasonable estimate, but will ultimately depend on rainfall and engineered closure. RHIO 
should include a commitment to continue water monitoring until natural steady state 
conditions are reached. 

RHIO Response: 

The Conceptual Closure and Rehabilitation Plan outlines the commitment to post-closure 
monitoring  
(Table 1-2). Monitoring of groundwater recovery will be undertaken as part of the post-closure 
monitoring program. The period required for post closure monitoring will be discussed with the 
DoW, DMP and DEC as the closure plan continues to evolve as the Project progresses. 

Western Australian Museum 
Specific comment on the PER: 

P. 58. The treatment of the data on subterranean fauna is cavalier and clearly not a credible 
attempt to deal with any issues that may result from the projected project, for example, the 
statement that "The forms identified to date are not believed to represent and conservation 
significant of SRE species. However, further identification of some specimens is required. In 
reality not a single species of stygofauna is mentioned and most are higher level 
identifications, often at an incertae sedis level, not particularly the Syncarida. 

The statements are of grave concern and lack credibility as the distribution of the species 
inside and outside the projected impact area are not covered. 
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RHIO Response: 

The Subterranean fauna survey results provided in the PER were interim with an additional 
third phase of surveys being conducted during March–June 2009. The third phase sampled a 
greater number of bores located both inside and outside of the zone of impact. The total 
number of bores sampled throughout the three phases was 78 with 60 bores located within 
the zone of impact for the full project. The identifications of the specimens over the first two 
phases have been revised and identified to species level, where practical.  The specimens 
from stage 3 have been similarly identified.  

The results indicate that the stygofauna species identified are widespread in the Pilbara 
region and not considered to be rare or endangered at a regional or local level. This is 
confirmed by a subterranean fauna desktop study completed in July 2009 by Bennelongia. 
Using data from the Pilbara Biological Survey and the 2007 assessment of stygofauna at the 
FMG Cloudbreak mine, the results of this desktop study show that the Roy Hill 1 Project is 
located in a region in which stygofauna are abundantly distributed and the species found are 
widespread through the region.  

No true troglofauna species were identified in any of the field surveys.  Any fauna found 
during the surveys are considered to be surface dwelling and opportunistically using 
exploration drill holes for habitat or had fallen into the holes. The Bennelongia desktop study 
states that troglofauna have been found further to the north and south of the Roy Hill 1 
Project area. These results, combined with the results of the field surveys, strongly suggest 
that any troglofauna would also be widespread and abundant in the Pilbara region and not be 
restricted to Roy Hill. 

A report including detailed information is being prepared and will be made available to the 
EPA during the assessment period. 

Department of Indigenous Affairs 

The Proponent has also included within the PER document information relating to the 
construction of an Aboriginal Heritage Management Plan (AHMP). The proponent must 
complete the AHMP prior to the commencement of ground disturbance work associated with 
the Project, and the AHMP is to include detailed procedures for the management of 
Aboriginal heritage within the Project area. 

RHIO Response: 

RHIO thanks the Department of Indigenous Affairs for the comments. RHIO intends to fulfil all 
undertakings as stated in the PER, which includes updating the draft AHMP to include 
detailed procedures prior to the commencement of ground disturbance to ensure the 
avoidance principles and practices that are currently used on site will continue into the 
construction and operation phase of the Project. 

Department of Environment and Conservation 
Environmental Management Branch 
WATER SUPPLY 

Issue: The information provided in the PER indicates that there will not be enough water to 
supply the currently proposed stage 1 operation.  
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Recommendation 1: That RHIO provides information to assist in a preliminary risk 
assessment by Government agencies, of the potential direct and indirect impacts of the 
'external borefield' if it is to be used as a source of water for this proposal. 

Discussion 

The proponent has identified a water source for the proposal which uses water from mine pit 
dewatering and a proposed borefield. 

Section 4.8.2 (page 26) of the PER states that the predicted amount of water potentially 
available for use during stage 1 of the proposal amounts to 123 gigalitres. However, the same 
section of the PER states that the project has a significant water requirement of 14.8 
gigalitres per annum at a predicted 'worst case scenario'. If 14.8 gigalitres per annum of water 
are required, this would appear to provide water for approximately 8 years of a proposed 10 
to 15 year life of mine (stage 1). There is a need for the proponent to identify where the 
additional water will be sourced from and what the environmental risks are from that water 
sourcing. 

It has also been stated (page 26) in the PER that a separate borefield external to the project 
area may also be available to supplement water supplies in the later years of this proposal 
(stage 1). This borefield is not included as a part of this PER assessment, however, it is 
suggested that the potential for impacts on environmental values requires at least preliminary 
evaluation during this assessment if the project is dependent on availability of water. 

RHIO Response: 

Please refer to the responses to the Department of Water comments on water supply issues. 
The external borefield is part of the stage 2 assessment and all environmental issues 
associated with the borefield will be addressed in that assessment. 

DEWATERING 

Issue: Indirect impacts on Fortescue Marsh due to mine pit dewatering and borefield water 
abstraction.  

Recommendation 2: That RHIO provides information on the drawdown and water 
abstraction to demonstrate that there will not be a significant impact on the water dynamics of 
Fortescue Marsh. This information should be subject to an independent expert review. 

Discussion 

The documentation states that the drawdown will not directly impact the Fortescue Marsh. 
The proponent needs to demonstrate that the dewatering program will not directly or indirectly 
impact on the hydrology of the marsh. For example, the Fortescue Marsh Management Plan 
states that "freshwater recharge into the alluvial deposits flows towards the Marsh, where it 
mixes with saline waters in the Marsh" (page 5). Given, that the proponent will be reducing or 
removing freshwater input to this interface, the proponent needs to provide more evidence to 
demonstrate that the drawdown will not impact on Fortescue Marsh. 

Given the high conservation significance of Fortescue Marsh as outlined in Section 4.9.2 of 
the PER, it is recommended that, if possible, an independent expert review be carried out of 
the hydrological documents/models in order to provide a high level of confidence with respect 
to the risk of impacts on the marsh and the potential for any impacts to be acceptably 
managed as part of implementation of the project. 
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RHIO Response: 

Dewatering activities will result in the drawdown of the aquifer, lowering the water table. 
Numerical simulations were conducted to estimate the volume of water to be extracted from 
the mining area over the Stage 1 mining period. Drain cells in the simulations were set at the 
level of the base of the pit and were used to simulate dewatering. The extent of the area 
predicted by modeling to be affected by a 2m drawdown at the end of each year in Stage 1 is 
shown on Figure 6-2 to Figure 6-11 respectively in the Dewatering and Water Supply Strategy 
(MWH, 2009). The dewatering impact is also on PER Figure 4-5 on page 29. The extent of 
the area affected by drawdown is predicted to increase year on year, as the mining moves 
into new areas.  

By Year 10 the drawdown of the water table, resulting from the dewatering and production 
borefield, is predicted to be contained largely within the mining lease, except in the northwest 
and southeast corners. The drawdown cone (defined by the 2m contour) will remain a 
significant distance (4km) away from the Fortescue Marsh and it is considered that that the 
abstraction of the groundwater to year 10 will have no impact on groundwater levels within the 
marsh the Marsh. Stage 2 may have a 2m drawdown contour that comes closer to the marsh 
and this will be considered further in the Stage 2 assessment. The monitoring network will 
allow direct comparison between the actual and predicted impact throughout the life of 
mining.  

The Fortescue Marsh Management Plan describes the management strategies that will be 
used to minimise the potential impacts of dewatering on the Marsh. Section 4.2 describes 
strategies such as: 

• regular updates of the dewatering model as the project progresses to ensure dewatering 
impact predictions are current and reflect the mining operations; 

• conduct regular measurement and analysis of groundwater conditions using monitoring 
bores to provide data that reflects the changes in the environment due to dewatering; and 

• develop contingency plans such as changes to mining sequences and schedules, where 
required, to reduce or limit dewatering in critical areas. 

The 30km strike length of the mining area represents less than 10% of the 400km catchment 
boundary of the Fortescue Marsh, excluding the Upper Fortescue catchment. Work for DoW 
by Aquaterra in July 2000 on “Weeli Wolli Creek System Groundwater Flows” indicated that 
the main surface water feeds to the Fortescue Marsh are the Upper Fortescue River (70%) 
and Weeli Wolli Creek (10%) and numerous small catchments make up the balance (20%). 
These surface water feeds will not be affected in any way by mining at Roy Hill. The report 
also found that annual groundwater inflow from the Weeli Wolli system is typically 10 to 20 
times less than surface water flow from the system (less than 1% of the total Fortescue Marsh 
water balance). The groundwater contribution from the Roy Hill is even smaller than that from 
the Weeli Wolli system, and as such its contribution to the Marsh is even smaller. The 
Fortescue Marsh itself represents a massive volume of groundwater held in storage, the vast 
majority of which is saline or hyper-saline. The groundwater contribution from the Roy Hill 
area forms an insignificant part of the overall volume held in storage.   

An indicative water balance for surface water inflows into the Marsh was assessed by Gilbert 
and Associates (refer to Volume 2, Appendix 2 Surface Water Assessment). Cumulative 
impacts on the downstream environment from the diversion of surface water flows are 
expected to be minimal. Assuming the complete loss of the combined capacity of the volume 
of the diversion structures associated with the creek diversions and project infrastructure in 
total, it is estimated that this would represent about 0.15% of total inflows to the Marsh 
(Gilbert and Associates, 2009). Therefore, it is unlikely that any downstream impacts on the 
Fortescue Marsh would result from changes to surface water inflows from the Project area.  
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MWH Global is engaged by RHIO to undertake the groundwater field investigations and 
numerical modeling of dewatering impacts from the Roy Hill 1 Project. MWH Global is 
recognised by the mining industry as a leading consultant in the field of hydrology and 
hydrogeology in the Pilbara and has received awards for this expertise. Gary Clark is the 
Principal Hydrogeologist working on the Roy Hill 1 Project. Gary Clark has over 30 years 
experience in hydrogeological investigations and dewatering studies in the Pilbara. The 
Department of Water has expressed confidence in the work produced by MWH and Gary 
Clark during numerous formal and informal meetings throughout the environmental impact 
assessment process. The Department of Water has reviewed the data and reports by MWH 
on groundwater and dewatering issues and in their submission to the EPA SU commented 
that the key groundwater and dewatering issues have been addressed.  

Issue: Cumulative impacts of dewatering and water abstraction from this proposal and other 
mining projects (i.e. Fortescue Metals Group's Cloud Break and Christmas Creek Projects) on 
Fortescue Marsh.  

Recommendation 3: That RHIO addresses the cumulative impact of aquifer drawdown and 
borefield abstraction on Fortescue Marsh, given the geographic proximity and cumulative 
impacts of this and other projects (i.e. Fortescue Metals Group's Cloud Break and Christmas 
Creek Projects) on the same or similar conservation values. 

Discussion 

DEC considers mine dewatering in proximity to the aquifers associated with Fortescue Marsh 
to be a significant risk to the biodiversity conservation values of the marsh. The proponent 
has committed to investigating the potential cumulative impacts of dewatering and water 
abstraction in conjunction with nearby mining operations (Fortescue Metals Group's 
Christmas Creek project) in consultation with the Department of Water (page 133). A more 
detailed investigation of the potential for impacts is required prior to completion of the 
assessment, to enable proper evaluation of risk and to support adaptive management. 
Adaptive management of ecological groundwater flows will only be effective if there is a good 
understanding of groundwater hydrology, ecological water requirements and adequate 
baseline information to support decision-making. 

RHIO Response: 

Please refer to the response to the Department of Water comment on cumulative impacts. 

Issue: Mine pit dewatering and borefield water abstraction has the potential to mobilise 
hypersaline water and result in soil and groundwater acidification.  

Recommendation 4: That RHIO develops trigger levels and contingency plans in 
consultation with DEC that can be implemented in the event that the monitoring program 
indicates that dewatering/water abstraction is having adverse impacts on aquifer water 
quality. 

Discussion 

The PER states (page 24) that if the groundwater saline interface is not monitored and 
managed correctly, it has the potential to mobilise the hypersaline water in the aquifer. 

The document also states (page 127) that there is the potential that dewatering operations 
may result in the oxidisation of the "Roy Hill Shale", producing acid mine drainage. 
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RHIO Response: 

The Dewatering and Water Supply Strategy (MWH, 2009) describes how a network of 
external and internal pit dewatering bores will be implemented to prevent a change in the 
position of the saline groundwater interface. 

A network of observation boreholes has been installed along the western and southern 
boundary of the mining lease between the mining area and the Fortescue Marsh. The 
boreholes have been monitored regularly since 2007 to provide baseline information on 
groundwater levels and the level of the saline interface. These bores will continue to be 
monitored to provide water quality data to determine whether dewatering/water abstraction is 
affecting aquifer water quality. 

RHIO will consult the DEC and DoW when developing the trigger levels and contingency 
plans prior to finalising the Integrated Water Management Plan and Acid Mine Drainage 
Management Plan. 

Geological information for the Project indicates the Roy Hill Shale is located beneath the 
mineralised zone of the ore body. The potentially acid forming (PAF) material associated with 
the Roy Hill Shale is not planned to be mined or disturbed during mining operation. The Roy 
Hill Shale is not expected to be dehydrated as a result of dewatering because the residual 
moisture (contained within the clays) will minimise opportunities for oxidation and acidification. 
As a contingency, RHIO has prepared an Acid Mine Drainage Management Plan. The 
proposed water quality criteria for monitoring acid mine drainage are provided in Table 5-1 of 
Appendix 8 Acid Mine Drainage Management Plan.  

PHREATOPHYTIC VEGETATION 

Issue: Impacts of the abstraction of groundwater on phreatophytic vegetation.  

Recommendation 5: That RHIO provides further information on how impacts on 
phreatophytic vegetation will be avoided, minimised and mitigated. 

Recommendation 6: That RHIO provides quantitative predictions of the area of loss of 
groundwater dependent vegetation for inclusion in vegetation impact tables. 

Recommendation 7: That RHIO develops a monitoring program in consultation with DEC to 
provide information on the relationships between groundwater drawdown and phreatophytic 
vegetation stress and mortality and provides for adaptive management of dewatering 
operations where significant native vegetation will be impacted. 

Discussion 

Information presented in Section 4.10.1 (page 45) of the PER indicates that phreatophytic 
vegetation communities occur in the vicinity of creeks, floodplains and drainage lines of the 
proposal area. From current information, a drawdown impact of two to four metres will affect 
both Christmas and No Name creeks. Kulbee Creek will be impacted by 10 metres or greater 
and several tributaries that drain into Kulkinbah Creek will be affected by a maximum of 20 
metres of drawdown (page 102). 

While adult plants may be capable of adapting to some of these alterations (ie. lower impact 
areas, two to four metres of drawdown) by producing deeper roots, juvenile phreatophytic 
plants are less likely to be able to adapt to these changes. Any "water deprivation at a rate 
and absolute change and for a sustained period which is beyond the capacity of the trees to 
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develop a deeper root system is likely to be detrimental” (page 45) and these impacts need to 
be defined and limited to acceptable levels. 

RHIO Response: 

Recommendation 5: 

In the Project area phreatophytic vegetation communities occur in the vicinity of creeks, 
floodplains and drainage lines (Ecologia, 2009a). The more substantial drainage lines support 
Eucalyptus camaldulensis, E. victrix and less commonly Melaleuca glomerata. The 
floodplains associated with the larger creek lines support E. victrix woodlands (Ecologia, 
2009a). The vegetation sub-associations that contain phreatophytic vegetation will not be 
significantly impacted by Stage 1 Project activities as the total loss of the cumulative riparian 
vegetation units represents a low to moderate cumulative impact of 11.6% of the total riparian 
vegetation within the project area (Table 1). This is considered to be a maximum number and 
during the design phase efforts will be made to reduce that impact of project activities on 
phreatophytic vegetation by careful placement of infrastructure to avoid this vegetation type 
as far as possible. 

A monitoring program will be implemented to assess vegetation within the Project area for 
stress and mortality. Dewatering operations may be able to be modified where significant 
vegetation is determined to be impacted by changes to the groundwater regime, but largely 
the impacts from groundwater drawdown to create dry mining conditions will be unavoidable 
and the efforts in those areas will go into the progressive rehabilitation to establish new 
vegetation communities using the seed bank available in stockpiled vegetation.  
Phreatophytic vegetation will be able to permanently establish when the groundwater rebound 
allows.  

Recommendation 6:  

The area of phreatophytic vegetation that may be impacted by dewatering has been 
calculated by overlaying the dewatering impact contours and mining pit outlines over the 
vegetation mapping. All areas mapped as riparian associations located within the mining pit 
outlines have assumed to be cleared (listed in Table 1). 

The area of riparian vegetation that exists within the 2m-5m dewatering impact contours was 
then calculated. This area represents 9.3% of the remaining riparian vegetation within the 
entire Roy Hill 1 Project area. This would not be a significant impact on the local scale. To 
date, there has been no field quantification of the proportion of juvenile specimens within any 
of the creek or drainage lines. Although it seems reasonable to assume that juvenile trees 
could be more sensitive to changes in the level of groundwater, the proportion of juvenile 
trees within riparian vegetation in the Pilbara is typically very low.  

Table 1: Percentage impact to Roy Hill 1 Project area riparian vegetation sub-
associations (adapted from Table 7-3, page 98 of PER). 

Vegetation (Riparian) sub-association code

Area (ha) 
within 
project 

area 

% of 
total 

project 
area 

Area 
within 

proposed 
impact 

footprint 
(ha) 

% of total area 
of unit within 
project area 
which will be 

impacted 

Open low forest to woodland of Eucalyptus 
camaldulensis and/or E. victrix/Corymbia 
hamersleyana over open high Atalaya 
hemiglauca/Acacia pyrifolia over open low 

255.96 0.8 45 17.5 
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Vegetation (Riparian) sub-association code

Area (ha) 
within 
project 

area 

% of 
total 

project 
area 

Area 
within 

proposed 
impact 

footprint 
(ha) 

% of total area 
of unit within 
project area 
which will be 

impacted 

shrubs over dense *Cenchrus ciliaris. 

Scattered Eucalyptus victrix over a low 
woodland of Acacia aneura/A. coriacea 
subsp. pendens/Atalaya hemiglauca over 
open shrubs over dense *Cenchrus ciliaris 
grassland. 

1,217.38 3.9 244 20.0 

Floodplains adjacent to major creek lines:  
open forest to woodland of Eucalyptus victrix 
over open mid-height shrubland dominated 
by Acacia tetragonophylla, A. sclerosperma, 
*Vachellia farnesiana over sparse mixed 
tussock grasses and herbs. 

420.98 1.3 0 0 

Floodplains:  isolated trees to open woodland 
of Eucalyptus victrix over open Acacia 
synchronicia over mixed low shrubs over 
open to closed mixed tussock grasses 

692.64 2.2 11 1.6 

Total Riparian Associations 2,586.96 8.2 300 11.6 

Recommendation 7:   

It is anticipated that a ground-based programme to monitor the impact to phreatophytic 
vegetation outside the area of clearing but within in the zones of drawdown will be developed 
in consultation with the DEC.  Typically a statistically valid number of trees at each relevant 
location is assessed visually and assigned a condition ranking based on defined criteria 
including the abundance and condition of foliage.  The locations of trees are selected based 
on modelling of the water table and the proximity to point of extraction.  Baseline monitoring of 
the trees would be conducted prior to any extraction and continued on a yearly basis.  The 
monitoring is timed to coincide with the end of the dry season (i.e. October to November), 
when trees are likely to be experiencing the most water stress due to the temperature and 
prior to seasonal recharge of subterranean aquifers.  Control sites beyond the range of 
influence of drawdown are also assessed to exclude seasonal bias from the interpretation of 
the data. 

Within the Preliminary IWMP RHIO commits to pre-mining baseline monitoring that includes 
ecological water requirements (EWR) of groundwater dependent ecosystems (GDE). RHIO 
will liaise with the DEC to develop a suitable monitoring program. The IWMP will be reviewed 
and updated on an annual basis.  

The external Project borefield (Stage 2) is subject to a separate regulatory approvals process. 
However flora and vegetation work done for RHIO in that area shows limited areas of 
phreatophytic vegetation. The area has limited habitats as it is very flat and has few well 
defined drainage channels and the vegetation is dominated by non groundwater mulga 
communities. 
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DISPOSAL OF SALT CAKE 

Issue: Usage, storage and disposal of saline water from dewatering. 

Recommendation 8: That RHIO provides information to confirm that the identified option for 
salt disposal will not result in any long term legacy issues (i.e. salt contamination of soils and 
groundwater) for significant conservation values (i.e. Fortescue Marsh). 

Discussion 

Dewatering from stage 1 of the proposal will produce 6.2 megalitres of saline water per day, 
and a total volume of 122.4 gigalitres of saline water for the life of the mine (page 73), which 
requires disposal. The preferred option for disposal of this water is the utilisation of large 
evaporation ponds. The "salt cake" produced from these evaporation ponds will be disposed 
of with the mine waste. Although the disposal involves the encapsulation of the "salt cake" in 
individual cell liners that will have a low permeability, there may still be a risk to the 
environment, which needs to be evaluated, if these cells are compromised by cracking of the 
low permeability layer due to a lack of moisture or by plant roots. 

Similarly, the proponent needs to develop contingency plans to ensure that significant 
conservation values will not be impacted if the evaporation ponds or pipelines are damaged 
(eg. by cyclones). The PER identifies that pipes will be contained within bunded corridors 
(Fortescue Marsh Management Plan, page 22), however it does not provide a clear outline of 
what will happen to mining operations during this time (ie. "repairs carried out at the earliest 
practical time", page 105). 

RHIO Response: 

Please refer to the response to the Department of Water comment on excess saline water 
management. 

Recommendation 9: That RHIO develops contingency plans to address the risks associated 
with the possibility of evaporation ponds and associated piping being damaged or blocked, 
resulting in the subsequent discharge of saline water to the environment, in consultation with 
DEC. 

RHIO Response: 

RHIO will consult the DEC and DoW to develop specific operating strategies and contingency 
plans for the saline evaporation pond and saline water pipelines. The DEC will be able to 
consider the design and operation of the saline evaporation infrastructure during the Works 
Approval process. 

The Lycopodium (2009) report available in Volume 2, Appendix 2 describes the preliminary 
design, operation and emergency response actions for the management of the evaporation 
pond. 

Preliminary engineering details included in the PER (Section 5.3.7 page 73-80) outline the 
control measures to be incorporated into the design of the facility. The design allows for 
excessive stormwater captured by the evaporation ponds during intense rainfall events. 
Surface water drainage around the operations is designed to withstand 1-in-100yr, 72 hour 
rainfall events. The surface drainage will direct stormwater away from key infrastructure 
(pipelines, evaporation ponds) to prevent excessive erosion during storm events. 
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Detailed engineering design of these facilities will provide an opportunity to incorporate 
engineering controls and contingency measures to prevent accidental discharge of saline 
water into the surrounding environment. These controls may include: 

• Installation of “duty” and “stand by” pipelines for saline water. This will allow regular 
maintenance to be undertaken without disruption to evaporation pond operations; 

• Flow monitoring equipment and instantaneous alarms if flow rate/pressure along pipelines 
changes significantly. This will allow early intervention in the event of pipeline failure; 

• Isolation valves and drainage ports within the pipeline to allow sections of the pipeline to 
be isolated, drained and maintenance undertaken without releasing saline water into the 
environment; 

• Detailed maintenance schedules and inspection checklists for the pipeline and supporting 
infrastructure; and 

• Bunding of pipelines to prevent any uncontrolled release of saline water impacting on the 
environment. 

SURFACE WATER 

Issue: Altered surface water flows. 

Recommendation 10: Diversion structures should be designed in consultation with DEC to 
limit the extent of impacts on mulga communities and Fortescue Marsh. 

Discussion 

Of particular concern to DEC is the effect any alteration of drainage lines will have on surface 
water reliant vegetation such as Acacia aneura (mulga), which has significant conservation 
value and makes up to 85 per cent of the project area (mulga plains) (page 39). The 
proponent should consult with DEC on the placement of infrastructure (eg. roads, firebreaks 
etc) and the design of diversion structures (eg. drains, culverts etc) to limit the extent of 
impacts on surface water dependent vegetation, such as mulga, due to altered surface flows 
(shadow effects) particularly as "the planned mine and processing facility footprint will 
intercept all the main drainage lines within the Project area" (page 31). Although it is 
acknowledged that the areas of native vegetation associated with the majority of the creeks to 
be impacted by the proposal are not in excellent condition, the ecological impacts of creek 
diversions will still need to be understood and addressed in proposal design prior to 
disturbance by mining operations. 

RHIO Response: 

RHIO will consider the redistribution of diverted surface water to Mulga areas within and 
downstream of the project area during detailed engineering design. It is considered that 
achieving protection of mulga downstream of the project boundary will also protect the 
Fortescue marsh communities that are downstream of the mulga areas.   

RHIO will consult with the DEC regarding the best design of surface water diversion and 
redistribution structures that will mimic the natural flow required to sustain these vegetation 
units. Monitoring of changes in vegetation will be done to gauge impacts on Mulga by 
changes to surface water flows. RHIO will consult with DEC on other options of monitoring 
and management. 
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The primary environmental objective is the protection of the Mulga vegetation outside of the 
Project boundary.  Mulga vegetation will be impacted within the project area.  This will be 
minimised by the careful location of infrastructure and the use of diversion and redistribution 
within the project area to maintain surface flows to Mulga areas. Implementing a 500m 
drainage buffer zone (as shown on PER Figure 1-4 on page 5), within which no infrastructure 
is to be constructed, is meant to ensure there sheetflow is not interfered with by the project 
beyond the project boundary. This will limit the extent of impacts on Mulga communities and 
Fortescue Marsh. 

FAUNA SURVEYS 

Issue: The survey information currently available on subterranean (stygofauna and 
troglofauna) and short range endemic (SRE) fauna is insufficient to determine the overall 
potential impacts of the Stage 1 proposal. 

Recommendation 11: That RHIO provides further information to DEC for review and 
comment prior to completion of this assessment, including: 

Stygofauna: 

• the results and analysis of the proposed stygofauna third phase sampling program and a 
representation of drawdown footprint for the life of the mine for this proposal (currently 
only 10 years of drawdown are represented in the documentation, page 59, Figure 4-19). 

Troglofauna 

• the results and analysis of the proposed troglofauna second and third phase sampling; 
and  

• adequate identification of the Opilion specimen found in the first round of sampling. 

SREs: 

• the results and analysis of proposed SRE sampling (survey work) 

Discussion 

DEC acknowledges that the proponent has committed (page 57-61 in Section 4.11.2 and 
4.11.3) in the PER to conducting further targeted SRE and subterranean fauna surveys during 
2009 to better characterise the SRE and subterranean taxa present within the project area. 
DEC would like to consider these results prior to the completion of the assessment of this 
proposal to gain an overall understanding of the potential impacts (direct and indirect) that the 
mine may have on these fauna preceding any ground disturbing activities. 

RHIO Response: 

Please refer to response to the Western Australian Museum comments on subterranean 
fauna. The following are additional comments. 

The third phase of the subterranean fauna surveys was completed in June 2009 and 
specimen identifications by Dr Brenton Knott are almost complete. A copy of the final report 
(including all data and identifications from the three phases of work) will be submitted to the 
DEC and EPA for review and comment.  

• identification of the Opilion specimen found in the first round of sampling; and 
• the results and analysis of proposed SRE sampling (survey work). 
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The preliminary results indicate that the stygofauna species identified are widespread in the 
Pilbara region and not considered as significant for conservation. No true troglofauna species 
were identified, with the species found during the surveys considered to be surface dwelling 
species that had entered the exploration drill holes. 

In June 2006, Ecologia Environment (Ecologia) conducted a baseline SRE survey of the 
proposed mining areas. None of the specimens from this survey identified as SRE or highly 
restricted species. 

An additional opportunistic survey was conducted by Ecologia in October 2008. The survey 
revealed that the majority of the Roy Hill 1 Project area is degraded and unsuitable for ground 
dwelling SRE species. The creeklines that may have potential to support SRE had been 
severely trampled by cattle and were significantly degraded habitats for SREs,  

A follow-up SRE survey was completed in June 2009. SRE identifications are presently 
underway at the Western Australian Museum. A copy of the final report will be submitted to 
the DEC and EPA for review and comment. Based on the evidence obtained during previous 
SRE surveys at Roy Hill, and from the wide spread impact of pastoral activity on the 
tenement, short range endemic species are not expected to be within the samples presently 
with the Western Australian Museum for identification. 

FLORA 

Issue: RHIO should provide further information on the extent of the Priority 3 species 
Rhagodia sp. Hamersley (M. Trudgen 17794) (Priority 3).  

Recommendation 12: That RHIO provides further information to demonstrate that the local 
or regional extent of Rhagodia sp. Hamersley (M. Trudgen 17794) (Priority 3) is significantly 
greater than the currently available information suggests. 

Discussion 

Section 7.2.3 (Table 7-5) of the PER indicates that the proponent intends to impact 23 of the 
29 local sub-populations of Rhagodia sp. Hamersley (M, Trudgen 17794), with a total impact 
on (loss of) 79.3 per cent of the known plants within the project area. 

According to the PER, there are four other known populations of this species in the Pilbara (at 
Mining Area C, East Angelas, Mount Hilditch, and West Angelas mine site). The closest 
population known to DEC is approximately 60 kilometres south-west of the project area.  

While DEC understands that the risk to this species may be relatively low, DEC would 
encourage the proponent to provide further information on the local and regional extent and 
population size for this taxon to demonstrate that impacts are unlikely to adversely affect the 
conservation status of this species. 

RHIO Response: 

Additional field surveys of the proposed infrastructure areas were completed during April and 
June 2009. These flora and vegetation surveys used grid based traverses and recorded the 
number of plants and location at which the taxon was observed.   
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More than 1,600 Rhagodia sp. Hamersley (M. Trudgen 17794) plants have now been 
recorded at broadly distributed locations within the Roy Hill 1 Project area.  The taxon occurs 
predominantly in Mulga woodlands and shrublands of variable density, usually at the trunk 
base or beneath the canopy of the shrubs and trees.  Results of the field surveys confirm that 
the populations clearly extend beyond the infrastructure search boundaries into adjacent 
areas of this broadly distributed vegetation type. Where the taxon has been recorded 
elsewhere in the Pilbara, Florabase records indicate a more diverse range of vegetation 
where the taxon was found.  

Approximately 1,000 plants were recorded within the area nominated for the location of the 
airstrip in the southeast of the Project area (an area assumed to be 8km long by 1km wide). 
Clearance for the airstrip would constitute a 5.6% disturbance within this area and therefore is 
unlikely to impact these plants.  

Thus, given the abundance and relatively broad distribution of this taxon in the overall Roy 
Hill 1 Project area, the proposed clearing for infrastructure and mining is considered highly 
unlikely to adversely impact the conservation status of the species. Also there is expected to 
be a good seed bank in stockpiled topsoils and re-establishment in rehabilitated areas is 
certain to take place.  

Regionally this taxon is now been lodged at the Western Australian Herbarium from eight 
additional locations, such that the range would now extend several hundred kilometres.  In 
most instances, notes on abundance are not available, so no conclusions may be drawn 
about the proportion of the total that the Roy Hill population constitutes, but it is likely to be 
small.  It is also considered that the taxon is likely to be widespread in the Pilbara and more 
populations will be found, based on anecdotal evidence from our consultants. 

OFFSETS 

Issue: DEC will not be in a position to endorse strategies for offsetting impacts until (the level 
of significance of the impacts has been more clearly identified. 

Recommendation 13: That when the residual impacts on the surface catchment and 
groundwater hydrology of Fortescue Marsh have been more clearly identified, RHIO is 
requested to engage with DEC in developing strategic offsets that will benefit long-term 
conservation of this area. 

Discussion 

DEC acknowledges that the project may not have significant direct (disturbance and 
vegetation clearing) impacts on high value biodiversity assets, however indirect impacts (ie. 
changes to hydrology) have the potential to significantly impact on Fortescue Marsh, a high 
value biodiversity conservation asset and the focus of considerable conservation planning. 
When the potential extent of impact of the proposal is established, it will be appropriate to 
consider offsets and other mitigation provisions for these risks and impacts. 

RHIO Response: 

RHIO will continue to discuss the requirement and the options for a suitable offset package 
with the EMB. 
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GENERAL COMMENT 

Fire Management: 

It is important that fire management procedures are developed in consultation with DEC to 
facilitate a high level of ongoing protection of the Fortescue Marsh area. 

RHIO Response: 

RHIO has prepared a draft Fire Management Plan for the Project. This plan is contained in 
the Construction Environmental Management Plan and the Operation Environmental 
Management Plan. The Fortescue Marsh is located more than 2km to the southwest of the 
Project infrastructure and more than 6km from Stage 1 mining. The RHIO fire management 
plans are designed to prevent fire from going beyond the project boundary as a first defense. 
Additional specific protection of the Fortescue Marsh area will be developed in consultation 
with the DEC and FESA.  

Department of Mines and Petroleum 
General Comments 

1. The project does not include the necessary environmental assessment for power 
generation, ore transport to a port and water supply for stage 2. This raises the 
possibility that a mining project could be approved without a way of hauling the ore out 
of the project area. That possibility has not been discussed nor the implications that 
arise from that situation. For example where would the ore be stockpiled until a haulage 
route and receiving port are approved and constructed? 

RHIO Response: 

Power generation will be supplied by a third party provider either by a gas pipeline with onsite 
generation or via an electricity transmission line from an offsite generation facility, described 
in PER Section 5.2 (page 65). The environmental impact assessment and subsequent 
approvals process will be undertaken by the third party supplier as required. 

RHIO is currently preparing separate environmental impact assessments for the Stage 2 
mining operations and an independent port and rail option. These projects have been referred 
to the EPA and appropriate environmental and engineering studies commissioned to support 
the preparation of the required environmental documentation for assessment by the EPA. 

2. The location of the evaporation pond has not been determined and the 2 possible 
options have not been indicated in the documentation provided. 

RHIO Response: 

Section 5.3.7 of the PER discusses one evaporation pond and the location is provided within 
PER  
Figure 1-4 (page 5). 

3. Findings from a 2008 soil study at.FMG CIoudbreak. mine site (which. may be the same 
soil types as found at Roy Hill as the vegetation, landscape and geology are similar) 
indicated that: "water should not be used to suppress dust at any stage of mining or 
rehabilitation as the surface soil materials have a high hard setting potential and will 
likely structurally degrade if water is continuously added to them to control dust 
generation". It is strongly recommended that a pre mining soil assessment be carried out 
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to determine the characteristics of the topsoil, subsoil and overburden prior to 
formulating topsoil recovery and handling methodologies. (FMG 2008-09 AER, Soil 
Water Consultants listed as authors but no details given in FMG AER References 
section). The report by SMEC (2009a) mentions that some of the soils are hard setting 
(hard setting loamy soil, section 4.3, p16) but it does not appear that specific soil testing 
was carried out in the project area and that the report is based on a general assessment 
of soil values rather than looking at the specifics of the soils present on the areas to be 
disturbed. 

RHIO Response: 

RHIO commits to undertaking a detailed soil testing and characterisation study during detailed 
engineering design. Results of this study will be used in preparation of the final strategies and 
methodologies for dust management and topsoil recovery, handling and storage for the 
project.  

4. The document raises the possibility of cumulative impacts arising from the dewatering of 
pits at Roy Hill and FMG’s Christmas Creek operations (section 8.14, p 132-133, volume 
1). The impacts associated with the Roy Hill operation can be considered in this PER 
and addressed in the Ministerial Statement for Roy Hill. The combined potential 
cumulative impacts may result in additional environmental impacts within the FMG 
Christmas Creek PER area that were not foreseen when the Ministerial Statement 707 
that applies to Christmas Creek was published. As a result changes to the 
corresponding Ministerial statement for FMG’s Christmas Creek operation may be 
required.  

 The Roy Hill PER document states that RHIO will share technical details in regards to 
dewatering with FMG in co-operation with the Department of Water. RHIO states that 
this will allow for potential cumulative impacts to be identified, investigated and 
managed. In the future a potential for conflict could arise between the parties involved 
(FMG, RHIO). Of concern is how the potential cumulative impacts that will result from 
the two separate mining operations will be assessed as the mining plans evolve for both 
companies. 

 A detailed assessment on the cumulative impacts of the combined drawdown of both 
operations has not been provided. This is necessary as the combined drawdown may 
result in a longer groundwater rebound timeframe, greater than anticipated drawdown 
depth/extent and associated vegetation impacts and needs to be considered in AMD 
generation scenarios. 

RHIO Response: 

Please refer to the response to the Department of Water comments on cumulative impacts. 

5. RHIO needs to explain if they are seeking an approval for the stage 2 WFSF as part of 
this assessment and why if that is the case. Section 7.3.3, p 105 volume 1 is not clear 
on that aspect. 

RHIO Response: 

The scope of the Stage 1 project includes approval to construct all infrastructure to meet the 
full 20 year life of mine. The Stage 1 assessment includes both Waste Fines Storage 
Facilities (WFSF) shown in PER Figure 1-3 and Figure 1-4. The WFSF for Stage 1 will 
provide sufficient storage capacity for the waste fines produced from mineral processing 
during Stage 1 of the project. A second WFSF will be constructed, if required, for the stage 2 
mining operations. Approval for the second WFSF is being sought under this assessment for 
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Stage 1 as the environmental aspects and engineering designs associated with the Stage 1 
and Stage 2 WFSF are similar. 

 

Comments on the Roy Hill 1 Iron Ore mining project PER volume 1, executive 
summary 

1. Page xv: WFSF combined areas (Stages 1 and 2) listed as 570ha in table ES0-1 and 
590ha in table ES0-3 on p xvii, which one is correct? 

RHIO Response: 

The figure of 570ha provided in Table ES0-1 is the constructed footprint of both Stage 1 and 
Stage 2 WFSFs only. The figure of 590ha provided in Table ES0-3 allows for an additional 
20ha ground disturbance required for the installation of access roads and construction lay-
down areas around the facilities. 

2. Page xxvii: dust emissions proposed management measures, please note that the use 
of water for dust suppression activities may not be recommended based on the finding 
of a soil study at FMG’s Cloudbreak site, see point made above. 

RHIO Response: 

As noted in the response to DMP’s third comment above, RHIO will undertake a soil 
characterisation study during preparation of the detailed engineering design to ensure 
appropriate strategies and methodologies for dust management and topsoil recovery and 
handling are implemented to minimise impacts on the soils within the project area. 

Comments on the Roy Hill 1 Iron Ore mining project PER volume 1, 
introduction 

1. Page 4, Figure 1.3, The additional WFSF proposed for stage 2 is shown as stage 1 
approval legend colour. Needs to be clearly stated what is being applied for and why 
(point 5 above).  

RHIO Response: 

As discussed above, the Stage 1 assessment includes both WFSFs. The environmental 
aspects associated with the facilities are similar. 

2. Page 33, Figure 4.8, a creek line is shown as intersecting the western end of the airstrip. 
How will this be managed? Why can’t the proposed location of the evaporation pond not 
be moved to the south east to avoid the creek line shown? Also can the shape of the 
evaporation pond be altered to avoid the creek lines in the area? 

RHIO Response: 

PER Figure 1-4 on page 5 presents the conceptual project infrastructure layout.  

The location of the airstrip provides the required east-west orientation required for aircraft 
take-off and landing and has suitable soils to support the airstrip and associated 
infrastructure. It also avoids intersecting a Department of Indigenous Affairs restricted site (as 
indicated on Figure 1-4).  RHIO will assess at the detailed design stage the opportunity to 
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adjust the location of the airstrip slightly to the west to avoid intersecting the creek line. This 
will require further negotiations with the DIA. If the creek cannot be avoided, then it will be 
diverted. 

The evaporation pond is located in an area where the hypersaline aquifer is located only 
several metres below ground level. The evaporation pond is presently shown in a location that 
avoids most drainage lines. However due to the requirement to avoid intersecting the DIA 
restricted site, the evaporation pond could not be moved to the southeast to avoid the 
mentioned drainage line. Location or shape changes to avoid drainage lines will be 
considered during detailed engineering design and ground-truthing of the layout.  Further 
negotiations with DIA may also allow a slight adjustment of the pond location to avoid the 
mentioned drainage line.  

3. Page 68, figure 5-1, water balance, dust suppression wash down water allocation may 
need to be modified if water based dust suppression is not recommended (see point 3 
above). 

RHIO Response: 

The water balance will be updated during the life of the project, and in the light of strategies 
and methodologies for dust management during topsoil recovery and handling for the Project, 
the water allocation for dust management will be revised to reflect expected water use. Water 
will be required for dust suppression on conveyors and at transfer chutes. 

4. Page 76, the efficiency of the evaporation pond facility may also be tied to biological 
factors which need to be considered when optimising salt production. 

RHIO Response: 

During detailed engineering studies the operational strategy for the saline evaporation ponds 
will be developed further and will account for biological factors that may affect efficiency. The 
additional details will be provided to the DMP during the Mining Proposal process. 

5. Page 76, how will the evaporation sprayers be powered? How will any hydrocarbon 
spills be managed if stored on the barges? 

RHIO Response: 

During detailed engineering studies the design and operation of the Evaporation Sprays will 
be investigated further. Power supply for the sprayers has not been finalised and electrically 
powered sprayers may be option for removing the hydrocarbon spill risk. The additional 
details will be provided to the DMP during the Mining Proposal process. 

6. Page 76, will the evaporation ponds also incorporate the use of chemicals to increase 
the evaporation rate? If yes the potential environmental impacts from the use of such 
chemicals needs to be considered. 

RHIO Response: 

The average evaporation rate in the Pilbara is 3,000mm per year. The operation of 
evaporation sprayers and the design of the evaporation cells will be used to maximise the 
evaporation of water at the evaporation pond. It is unlikely that chemical means will be 
required to increase the evaporation rate. In any event, these will be held in the evaporation 
pond and not released to the environment. 
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During detailed engineering design, the operating strategy for the saline evaporation pond will 
be developed further. The additional details will be provided to the DMP during the Mining 
Proposal process.  

7. Page 79, In pit Encapsulation Cells, 4th bullet point. RHIO will need to be able to 
demonstrate that the required low permeability mine waste is available locally, can be 
stored near the cells and that the chosen material can be used to reach the required 
target permeability. 

RHIO Response: 

The detailed design of the encapsulation cells and identification of suitable materials for the 
low permeability cover will be provided to the DMP during the Mining Proposal process. 

8. Page 81, compacted clay seal in lieu of HDPE is possible but as above RHIO will need 
to be able to demonstrate that the required low permeability clay material is available 
locally, that it can be stored near the cells and that the material can reach the required 
target permeability. 

RHIO Response: 

The PER provides options for the low permeability seal as either compacted clay or a HDPE 
membrane. The detailed engineering design of the facility will identify the most suitable option 
depending on material availability, cost etc. The preferred option will be presented to DMP in 
the Mining Proposal. 

9. Page 81, rising groundwater levels and/or increasing groundwater salinity should also 
be reported to the relevant regulators. 

RHIO Response: 

Groundwater level and salinity monitoring data for the saline evaporation ponds will be 
reported to the relevant government agencies through the annual environmental reporting 
process. Any changes detected through the monitoring will be immediately investigated and 
action taken at the time to correct any problems with the pond or pond seal.  Reports will be 
made to the Regulators at the same time. 

10. Pages 84, 85, 86, larger drawings would be expected to allow for a geotechnical 
assessment of the proposed infrastructure as part of the Mining Proposal. 

RHIO Response: 

The mining proposal provided to DMP will include detailed engineering drawings of 
the proposed structures shown in PER Figures 5-7, 5-8 and 5-9 presented on pages 84, 
85 and 86 respectively.  

11. Page 88, section 5.4.2, advice from the State President of the Waste Management 
Association of Australia (WA Branch) is that tyre recycling is probably 
unrealistic at this stage. That option is not pursued by FMG Cloudbreak 
anymore. Some organisations are looking at setting up pilot pyrolisis plants in 
the Midwest (Shire of Perenjori/Murdoch University/private company) and 
Pilbara (Marnda Mia, Roebourne, ToxFree) and it maybe worth investigating 
possibilities in the future.  
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RHIO Response: 

Waste heavy vehicle tyres may be reused within the active mining area to demarcate roads 
and intersections and create bollards around sensitive infrastructure (lighting plants, culverts, 
signs etc) to minimise interactions with heavy vehicles.  

During closure and rehabilitation these tyres will be removed and disposed of appropriately. 
The waste tyres from heavy mining equipment will be disposed of onsite in an approved 
landfill facility. Alternative options (i.e. recycling, retreading etc) for the heavy vehicle tyres will 
be investigated and implemented where feasible during the life of the project. 

Waste tyres from light vehicles and ancillary equipment will be disposed of in an appropriately 
licensed landfill facility either within the Project area or offsite.  

The details on the location and operation of the onsite landfill facility will be provided to the 
DMP in the Mining Proposal and to the DEC during the Works Approval process. 

12. Page 102:2nd, 3rd and 4th paragraphs, the hectares of vegetation potentially impacted by 
the drawdown should be listed to get a better understanding on the scale of the impact. 

RHIO Response: 

Refer to the response to the DEC EMB comments on phreatophytic vegetation. 

13. Page 103, section 7.3.2. Has the removal of the harvested salt (either by RHIO or 
another party) as a by product for export or blending with other saltpiles generated on 
the coast been considered as it would decrease environmental liabilities from the Roy 
Hill operation. 

RHIO Response: 

Export of the salt product offsite is a possibility and further investigations will be undertaken to 
assess the feasibility of this option. Salt disposal will not be required during Stage 1 providing 
an opportunity (and adequate time) to identify and assess all available options. Further details 
will be provided in the Mining Proposal.  

14. Page 104, monitoring may also have to include biological components of the various 
cells to maximise evaporation losses and salt crystal formation.  

RHIO Response: 

During detailed engineering design, the operation strategy for the saline evaporation ponds 
will be developed further. The additional details will be provided to the DMP in the Mining 
Proposal. 

15. Page 127, Monitoring programme, DMP should be consulted when the AMD trigger level 
has been set and the management plan updated. 

RHIO Response: 

An updated AMD Management Plan will be provided to the DMP. 

16. Page 129, Other benefits of progressive rehabilitation are: the reduction of Unconditional 
Performance Bonds set by DMP if the required standards are met and also increased 
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confidence by the general community that environmental impacts arising from mining 
can be managed. 

RHIO Response: 

No response required. 

17. Page 147, DMP is the Department of Mines and Petroleum not Department of Minerals 
and Petroleum. 

RHIO Response: 

Comment noted.  

18. Page 150, table 12.1, CCRMP objective should state Non polluting as well as safe and 
stable landform. 

RHIO Response: 

The draft CCRMP will be updated to address this comment and submitted to DMP with the 
Mining Proposal. 

Comments on the Roy Hill 1 Iron Ore mining project PER volume 
1,Construction and Operations Environmental Management Plan (CEMP) 

1. P5, table 2-1, the target of no Priority Flora removed is probably unrealistic given that at 
this point in time a number of Priority listed flora species have been located in the 
project footprint areas. 

RHIO Response: 

The target for the flora management plan will be revised to read “No Declared Rare Flora 
(DRF) or Threatened Ecological Communities (TEC) are removed; and minimal clearance of 
Priority Flora”. The updated Construction Environmental Management Plan and Operation 
Environmental Management Plan will be supplied with the Mining Proposal 

The detailed design and layout of the project infrastructure is yet to be finalised. During the 
design phase the location of infrastructure (roads, pipelines, processing plant etc) will be 
situated to avoid and minimise the removal of priority flora populations where practical. 
Priority flora populations close to construction areas will be demarcated to reduce the 
potential for the species to be disturbed as per the management strategies provided in Table 
2-1. Progressive rehabilitation using the stockpiled topsoil and cleared vegetation will ensure 
viable seeds have the opportunity to re-establish themselves in the Project area.  

2. P17, construction surface water management plan. The location of the water diversion 
structures that are planned (levee banks, culverts, sheetflow spreader structures, 
diversion bunds and channels, sedimentation ponds) needs to be shown on a plan so 
that compliance with that plan can be carried out. The location of borrow pits need to be 
considered in that process as well.  

RHIO Response: 

The preliminary plan for construction of surface water management structures is provided in 
PER Figure 4-8 on page 33. This preliminary plan will be developed further during detailed 
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engineering design. The location of borrow pits will also be considered during detailed 
engineering design. The CEMP and the OEMP will be updated with this information. Further 
information will also be provided in the Mining Proposals for DMP. 

3. P31, Construction dust management plan, see point 5 above regarding the findings of 
FMG Cloudbreak soil study. Management strategies may have to be substantially 
modified if Roy Hill soils fall in the same category. 

RHIO Response: 

As noted in the responses above, the dust management plan will be revised following the 
results of a detailed soil characterisation study. 

Comments on the Roy Hill 1 Iron Ore mining project draft PER volume 1 
Integrated water Management Plan 

1. Appendix B of integrated water management plan, figure 11, a creek line is shown as 
intersecting the western end of the airstrip. How will this be managed? Why can’t the 
proposed location of the evaporation pond not be moved to the south east to avoid the 
creek line shown? Also can the shape of the evaporation pond be altered to avoid the 
creek lines in the area? 

RHIO Response: 

Please refer to response to comment number 2 under the heading Comments on the Roy Hill 
1 Iron Ore mining project PER volume 1, introduction. 

Comments on the Roy Hill 1 Iron Ore mining project PER volume 1, Fortescue 
Marsh Management Plan 

1. P25, section 6 reporting, progressive rehabilitation should be reviewed annually 
(commitment to have less than 1000 hectares new disturbances) open at any one time. 

RHIO Response: 

The Annual Environment Report to the DMP will include the details of clearing and 
disturbance. Collating this data will provide an opportunity to review the progress of 
progressive rehabilitation. This commitment is best reflected in the CEMP and OEMP.  
 

Comments on the Roy Hill 1 Iron Ore mining project Stage 1 PER Conceptual 
Closure and Rehabilitation Management Plan (June 2009) 

1. P2, section 1.2.3: DMP stands for Department of Mines and Petroleum not Department 
of Minerals and Petroleum. 

RHIO Response: 

Comment noted. The CCRMP will be updated for submission to DMP with the Mining 
Proposal. 

2. Table 1.1: Definition of relinquishment: add “and formalising the transfer of 
environmental liabilities from the tenement holder back to the State”. 
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RHIO Response: 

The definitions in Table 1.1 have been reproduced (with acknowledgement) from Department 
of Industry, Tourism and Resources (DITR), 2006. Leading Practice Sustainable 
Development Program for the Mining Industry – Mine Closure and Completion.  

3. Table1.2: Item l0 should refer to DMP not DolR.  

RHIO Response: 

Comment noted. The CCRMP will be updated for submission to DMP with the Mining 
Proposal. 

4. P5, 1.4.1 swell factor given as 20% here but 30% in other parts of the PER 
documentation (see p 66, 5.3.2) why the discrepancy and if it is 30% the figures given 
need to be adjusted accordingly. 

RHIO Response: 

Section 1.4.1 refers to information provided by Coffey (2008) Roy Hill Project – Preliminary 
Engineering Study for the preliminary calculations on the area required for a waste rock dump 
(WRD). Subsequent material balance calculations have estimated a swell factor of 30% over 
the life of the project (as used in the PER). Section 5.3.2 of the PER refers to the overburden 
management for the life of the project whilst section 1.5.1 of the Conceptual Closure and 
Rehabilitation Management Plan refers only to the design of the WRD. The discrepancy takes 
into account the changes in geology and overburden volumes as the mining project continues 
beyond the initial two years. 

The Closure and Rehabilitation Management Plan will be updated periodically (as per table 1-
2) and the information presented on the waste rock dump will be updated to reflect the final 
detailed design of the facility. The detailed engineering design of the WRD will be provided to 
the DMP in the Mining Proposal. 

5. P7, section 1.6.5, the proposed borefield is south of the stage 1 mining pits and within 
the South East (not north east) boundaries of the tenements. 

RHIO Response: 

Comment noted. The CCRMP will be updated for submission to DMP with the Mining 
Proposal. 

6. P7, section 1.7.1, should mention that the existing exploration camp and associated 
infrastructure will have to be decommissioned once project construction is complete as 
the camp is located in a proposed mining area. Should give a time frame for that 
decommissioning process. 

RHIO Response: 

The CCRMP will be updated to include the decommissioning of the exploration camp and 
associated infrastructure once mining commences in the area.  The exploration camp will be 
used during early construction until the permanent accommodation village camp and facilities 
are commissioned.  
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7. P8, section 1.7.6, where are the 2 options for the proposed dewatering evaporation 
pond? Only 1 option is shown in figure 1-3. 

RHIO Response: 

The preferred option for the location of the saline water evaporation pond has been included 
in PER Figure 1-3 and Figure 1-4. The alternative option (referred to in the CCRMP) was 
removed from the PER prior to submission. The CCRMP will be updated and submitted to 
DMP with the Mining Proposal.  

8. P10, Table 2.1, Backfilled mine voids now and prior to construction task step in closure 
tasks column should also include a detailed survey of the existing soil profiles that are to 
be disturbed to gain an understanding of the existing soil systems and vegetation 
relationships. This is an important step to maximise the chances of recreating a self 
sustaining native ecosystem. Returning topsoil and cleared vegetation material to create 
soil structure will not be a sufficient step. Minimising the loss of topsoil seedbank viability 
and soil structure is also a function of the topsoil and subsoil stripping procedures used, 
the type of machinery used and under what weather conditions those activities are 
carried out. 

RHIO Response: 

As discussed, RHIO will undertake a detailed soil characterisation study prior to disturbance 
to provide a greater understanding of the soil resources within the project area. The 
relationship between the soil structures and vegetation types will be used in the design of the 
final rehabilitated landforms. RHIO will consult DMP during the design of the progressive 
rehabilitation program to ensure appropriate machinery, procedures and scheduling is used to 
maximise the chances of recreating a self-sustaining native ecosystem. The CCRMP will be 
updated as required to reflect the results of the soil characterisation study and the outcomes 
of discussions with DMP.  

9. P10, table 2.1, the closure criteria for the WRD should not be formulated at this stage 
using some arbitrary figures. WRD design should be the result of a rigorous assessment 
of the waste rock characteristics (physical and chemical) and the application of trials to 
determine the best WRD design criteria that will comply with the chosen closure criteria. 
Same with ripping on the contour, it is not always necessary or desirable on WRD. DMP 
will expect an analysis of the physical characteristics of the waste rock to be provided as 
part of a Mining Proposal. 

RHIO Response: 

Further design and engineering studies are to be undertaken on the waste rock dump. 
Findings of these studies will provide further information on the physical characteristics of the 
WRD and assist in the determination of the most suitable WRD design criteria that will comply 
with the chosen closure criteria. The Mining proposal will include the findings and detailed 
information on the final design of the WRD. 

10. Table 2.1, post closure sections across the table, rubbish removal is often required post 
ripping as the tynes bring up rubbish back to the surface.  

RHIO Response: 

A rubbish removal activity will be added to the closure task during future revisions of the 
closure plan. 
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11. P12, table 2.1, an alternative scenario will have to be created if the WFSF is to be 
decommissioned as co disposal of fines is incorporated into operations. 

RHIO Response: 

Table 1-2, item 3 provides for a triennial review of the closure plan. If co-disposal is a viable 
option and implemented the closure plan can be updated to reflect this. 

12. P15, table 2.1, saline water evaporation pond, post closure column: the design and 
materials required for the capillary break will have to be specified in the Mining Proposal 
(design characteristics, what materials and where sourced from and relevant studies to 
support feasibility of that approach). 

RHIO Response: 

Detailed engineering design of the evaporation ponds including closure options will be 
undertaken and capillary break will be included in the design. Details will be incorporated in 
the Mining Proposal. 

13. P23, rehabilitation strategy, section 4.2 topsoil recovery and handling: topsoil should be 
paddock dumped to avoid loss of soil structure by machinery driving on top of topsoil 
stockpiles. Findings from a 2008 soil study at FMG Cloudbreak mine site (which may be 
the same soil types as found at Roy Hill as the vegetation, landscape and geology are 
similar) indicated that: “water should not be used to suppress dust at any stage of 
mining or rehabilitation as the surface soil materials have a high hard setting potential 
and will likely structurally degrade if water is continuously added to them to control dust 
generation”. It is strongly recommended that a pre mining soil assessment be carried out 
to determine the characteristics of the topsoil, subsoil and overburden prior to 
formulating topsoil recovery and handling methodologies. 

RHIO Response: 

As discussed in responses above, RHIO will undertake a detailed soil characterisation study 
prior to disturbance to provide a greater understanding of the soil resources within the project 
area and their handling characteristics. 

14. P27, GIS section, DolR references should be changed to DMP. Table 5.1, the bond 
rates presented are not correct, please refer to the 2009 DMP bond policy document 
(Available on DMP website). 

RHIO Response: 

The 2009 DMP Bond Policy indicates that:”The Bond rate rise that was effective 1 July 2008 
(Rate 1 and 2 were combined and increased from $12,000/ha and $10,000/ha to $20,000/ha) 
will have a moratorium imposed from 1 January 2009 to the end of 2009 (i.e. the rates will 
now be $12,000/ha for Rate 1 and $10,000/ha for Rate 2)”. Disturbance for the Project is not 
going to occur during 2009 (i.e. during the moratorium). The Conceptual Closure and 
Rehabilitation Plan incorporates the higher rates as a “worst case” scenario as to the bonds 
required for the Project. The triennial review of the closure plan will provide an opportunity for 
the bond rates used by the project to be regularly updated with changes to the DMP policy. 
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Comments on the Roy Hill 1 Iron Ore mining project PER volume 2, Appendix 
8: Acid Mine Drainage Management Plan 

1. Page 9 of the Acid drainage Management Plan: the recommendations for the tests to be 
carried out to detect AMD need to be incorporated in the integrated water management 
plan monitoring program (p 40 of MWH Preliminary Integrated Water Management Plan 
document). This was also recommended by SMEC in section 6 (Conclusions, p17). 

RHIO Response: 

The Integrated Water Management Plan is an evolving document designed to manage all the 
water (groundwater and surface water) issues associated with the project. Section 1.1 of the 
IWMP details the need for an annual review and revision as changes to the project occur. The 
water monitoring requirements identified in the AMD Management Plan will be incorporated in 
the water monitoring programs outlined in the IWMP. 

2. The Acid drainage Management Plan should be updated as the block model for the 
mine is further refined with decreased drill spacing over time. 

RHIO Response: 

As in-fill, resource definition drilling is completed the ore block model for the Project will be 
updated. This information can be used to gain a greater understanding of the potential acid 
mine drainage risk posed by the project. An updated assessment of AMD will be provided to 
DMP in the Mining Proposal. 

Anonymous Submission 
Issue 1: The Potential for Saline Contaminated Material and Iron Ore to Generate Dioxins 

RHIO Response: 

RHIO is aware of the potential for dioxins to be produced during the downstream processing 
of iron ore to manufacture steel. However, this is a matter for the purchaser of the iron ore 
and the regulators overseeing the processing of the iron ore.  RHIO’s customers and their 
regulators will determine the concentrations of chlorides permissible in the iron ore exported 
from the Project through the terms of the sales agreements/contracts. Ore that does not the 
required specifications will not be acceptable to our customers. 

To date, approximately 20,000 ore samples have been analysed from 2,000 holes. The 
average chloride concentration in the Roy Hill 1 resource is less than 200ppm which is 
consistent with known industry standards. Ore processing through scrubbers and wet 
screening is likely to wash out salt in the ore and further reduce the chloride content. 

Discussions with the Department of Environment, Water, Heritage and Arts (DEWHA) -
National Dioxin Program personnel indicates that dioxin production during mine blasting is a 
very minor source of dioxins in Australia. Table 3.1 National Dioxins Program; Technical 
Report No. 3 – Inventory of Dioxin Emissions in Australia (DEH 2004) does not list mine 
blasting or iron ore mining as a source category or sub category. 
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Issue 2: Cumulative Impact on the Fortescue Marsh.  

The Roy Hill 1 Project is the largest greenfield iron project ever proposed in Australia. The 
Project is located adjacent to the Fortescue Marsh, an area recognized as having particular 
heritage and conservation values. 

If approved the Roy Hill 1 Project will be the third large scale iron ore mine to be established 
in close proximity to the Fortescue Marsh in recent times. The mining intensity proposed to be 
undertaken at these three operations will exceed that currently undertaken across the entire 
Pilbara.  

The Proponent has not afforded the EPA with an opportunity to consider a holistic study 
investigating the cumulative impacts on the Fortescue Marsh of this Project. 

RHIO Response: 

The Fortescue Marsh covers an area of approximately 85,000ha and is recognised as having 
heritage and conservation values associated with the floodplain system and migratory birds. 
The DEC’s proposed Fortescue Marsh Conservation Estate is located more than 15.5km 
south west of the Roy Hill 1 Project area. The closest approach of mining operations to parts 
of the Fortescue Marsh outside of the proposed conservation reserve during Stage 1 is 6km. 

An indicative water balance for surface water inflows into the Marsh was assessed by Gilbert 
and Associates (refer to Volume 2, Appendix 2 Surface Water Assessment). Cumulative 
impacts on the downstream environment from the diversion of surface water flows are 
expected to be minimal because the project impacts on surface flow volumes are also 
minimal. Assuming the complete loss of the combined capacity of the volume of the diversion 
structures associated with the creek diversions and project infrastructure in total, it is 
estimated that this would represent about 0.15% of total inflows to the Marsh (Gilbert and 
Associates, 2009). The FMG Cloud Break Project totals 0.4% of average surface water flows 
(FMG, 2005) and the Christmas Creek Project totals 0.1% average inflows into Fortescue 
Marsh (EPA, 2005). Cumulatively these volumes account for a relatively small proportion 
(0.65%) of surface water inflows to the Marsh. Drainage control structures will direct 
stormwater around operation areas and then redistribute stormwater downstream of the 
Project area. The Proponent is committed to implementing the Integrated Water Management 
Strategy and Fortescue Marsh Management Plan to monitor and detect any changes up-
gradient of the Marsh to put into action appropriate management strategies. 

The extent of the area predicted by modelling to be affected by a 2m drawdown at the end of 
each year during Stage 1 is shown in Figure 6-2 to Figure 6-11 in the Dewatering and Water 
Supply Strategy (MWH, 2009). The drawdown impacts are also shown in PER Figure 4-5 on 
page 29. A drawdown of 2m has been used because the water table fluctuates annually by up 
to this amount in response to rainfall events. At the end of Year 10, the drawdown of the 
water table resulting from dewatering in Stage 1 mining areas and the Stage 1 borefield to the 
southeast of the Project area is predicted to be contained largely within the mining lease. 

Given that there are no predicted drawdown impacts on the Fortescue Marsh during Stage 1 
and the worst case scenario of a complete loss of surface water flows from the Project area 
will result in a 0.15% loss of inflows to the Marsh, the conclusion is that the Stage 1 Project 
will have no direct or indirect impact on the Fortescue Marsh. 

In relation to the subject of mining activity adjacent to the Fortescue Marsh, the Roy Hill 1 
Stage 1 Project will mine 65Mtpa ore at a stripping ratio of 4:1. Therefore the total tonnes of 
ore mined would be 260Mtpa. Assuming FMG operations have a similar stripping ratio the 
cumulative tonnes mined would be approximately 708Mtpa not 885Mtpa. Material balance
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 calculations provides a total of 2,135Mm3 of waste available to backfill the pit voids over the 
life of the mine, resulting in a surface close to the pre-mining elevations.  

References:  

Environmental Protection Authority (EPA), (2005). Fortescue Metals Group Limited Report 
and Recommendations of the Environmental Protection Authority Bulletin 1202, Perth, 
Western Australia, 

Fortescue Metals Group Pty Ltd (FMG), (2005). Cloudbreak Public Environmental Review. 

Department of Mines and Petroleum, Resources Safety Division 

Within this list of legislation are the Mines Safety and Inspection Act 1994 and Regulations 
1995, plus the Dangerous Goods Safety Act 2004 and a range of associated regulations 
including the DGS (Storage and Handling of Non-Explosives) Regulations 2007. All this 
legislation is administered by RSD. 

Construction of the Project is administered under the Occupational Safety and Health 
Regulations, while the Dangerous Goods legislation applies during the entire construction 
and operational phase. The Mines Safety legislation is enacted once the Project begins 
commissioning.  

Management strategies for hydrocarbons, and other chemicals will be regulated under the 
DG legislation, which also looks at potential environmental impacts from transport, use and 
storage of these materials. Similarly, the Mines Safety legislation, while primarily concerned 
with occupational health will also require control systems are in place to manage spills and 
other releases of chemicals, dust or other contaminants. 

RSD will assist in minimising potential environmental impacts from the Project, by liaising with 
the Roy Hill Iron Ore Pty Ltd and requiring compliance with relevant legislation prior to and 
during construction, plus during project operation. 

RHIO Response: 

RHIO acknowledges and thanks the DMP RSD for the comments on safety. RHIO welcomes 
the assistance of RSD to ensure compliance with all safety requirements during construction 
and operation of the mine. 

Fortescue Metals Group Pty Ltd Submission 

The Fortescue Metals Group (FMG) submission raises issues of a commercial nature. RHIO 
has commenced discussions with FMG to address these commercial issues.  

RHIO has advised the EPA of the response to the commercial issues FMG raises in a 
separate confidential document. 

RHIO Response: 

In response to FMG comment 19 on the options of alternative pathways, should RHIO and 
FMG be unable to determine a suitable realignment for the Marble Bar Road, RHIO would 
then consider realignment of the road within the Roy Hill 1 Project area. The road diversion 
would be located over previously cleared or disturbed areas to enable management of 
environmental impacts using existing procedures and plans. The road diversion would be 
temporary in nature due to the need to periodically move the road to avoid active mining 
operations. RHIO would consult with Main Roads WA (MRWA) to develop a road diversion 
safety management plan to ensure public safety while the road diversion is in place. 


