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Invitation to make a submission 
The Environmental Protection Authority (EPA) invites people to make a submission on this 
proposal. Both electronic and hard copy submissions are welcome. 

The environmental impact assessment process is designed to be transparent and accountable, 
and includes specific points for public involvement, including opportunities for public review of 
environmental review documents. In releasing this document for public comment, the EPA advises 
that no decisions have been made to allow this proposal to be implemented. 

The Roy Hill 1 Iron Ore Mining Project (the Project) consists of mining a resource of approximately 
one billion tonnes (Bt) of bedded Marra Mamba iron ore and approximately 1Bt of detrital iron ore. 
Mining will be conducted by conventional drill, blast and hauling operations with possible 
assistance from continuous strip miners.  

This document encompasses the assessment of Stage 1 of the Project. Stage 1 involves the 
construction of all mining infrastructure to support the 20 year operation and mining of the Stage 1 
areas. Stage 2 will be the subject of a separate assessment. In accordance with the Environmental 
Protection (EP) Act 1986, a Public Environmental Review (PER) has been prepared which 
describes this proposal and its likely effects on the environment. It also includes Draft 
Management Plans (MP) for identified environmental impacts. The PER is available for a public 
review period of eight weeks from Monday 15 June 2009 closing on Monday 10 August 2009. 

Comments from government agencies and from the public will help the EPA to prepare an 
assessment report in which it will make recommendations to government.  

Why write a submission?  

A submission is a way to provide information, express your opinion and put forward your 
suggested course of action - including any alternative approach. It is useful if you indicate any 
suggestions you have to improve the proposal.  

All submissions received by the EPA will be acknowledged. Electronic submissions will be 
acknowledged electronically. The proponent will be required to provide adequate responses to 
points raised in submissions. In preparing its assessment report for the Minister for the 
Environment, the EPA will consider the information in submissions, the proponent’s responses and 
other relevant information. Submissions will be treated as public documents unless provided and 
received in confidence subject to the requirements of the Freedom of Information Act 1992, and 
may be quoted in full or in part in the EPA’s report.  

Why not join a group?  

If you prefer not to write your own comments, it may be worthwhile joining with a group interested 
in making a submission on similar issues. Joint submissions may help to reduce the workload for 
an individual or group, as well as increase the pool of ideas and information. If you form a small 
group (up to 10 people) please indicate all the names of the participants. If your group is larger, 
please indicate how many people your submission represents.  

Developing a submission  

You may agree or disagree with, or comment on, the general issues discussed in the PER or the 
specific proposal. It helps if you give reasons for your conclusions, supported by relevant data. 
You may make an important contribution by suggesting ways to make the proposal more 
environmentally acceptable.  

When making comments on specific elements of the PER and/or MP:  

• clearly state your point of view;  

• indicate the source of your information or argument if this is applicable;  and 

• suggest recommendations, safeguards or alternatives.  

Points to keep in mind  

By keeping the following points in mind, you will make it easier for your submission to be analysed:  

• attempt to list points so that issues raised are clear. A summary of your submission is helpful;  
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• refer each point to the appropriate section, chapter or recommendation in the PER or MP;  

• if you discuss different sections of the PER or MP, keep them distinct and separate, so there is 
no confusion as to which section you are considering;  

• attach any factual information you may wish to provide and give details of the source;  

• make sure your information is accurate;  

• include your name;  

• address;  

• date; and  

• whether, and the reason why, you want your submission to be confidential. 

Information in submissions will be deemed public information unless a request for confidentiality of 
the submission is made in writing and accepted by the EPA. A copy of each submission will be 
provided to the Proponent but the identity of private individuals will remain confidential to the EPA 
and will not be provided to the proponent.  

The closing date for submissions is Monday 10 August 2009. 

The EPA prefers submissions to be made electronically using one of the following: 

• the submission form on the EPA’s website: 

www.epa.wa.gov.au/submissions.asp; or 

• by email to submissions.eia@dec.wa.gov.au 

Alternatively, submissions can be posted to:  

Chairman,  
Environmental Protection Authority,  
Locked Bag 33, CLOISTERS SQUARE WA 6850,  
Attention: Ruwani Gilmour;  

Or delivered to: 

Environmental Protection Authority,  
Level 4, The Atrium, 168 St Georges Terrace, Perth,  
Attention: Ruwani Gilmour;  

Or faxed to (08) 6467 5562. 

If you have any questions on how to make a submission, please ring the EPA Assessment Officer, 
Ruwani Gilmour on (08) 6467 5405. 

Where to obtain copies of this document 

The PER is available for viewing and download on the website www.smec.com/royhillper 

Hard copies of the PER (including key management plans) may be purchased at a cost of A$10.00 
per copy, or a CD-ROM version can be purchased for A$5.00 from:  

Sue Trewartha  
Level 6, 12 St Georges Terrace, Perth WA 6000 
Phone: 08 9323 5900 
Email: RHIO@smec.com  
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Executive summary 

Roy Hill Iron Ore Pty Ltd (RHIO), a wholly owned subsidiary of Hancock Prospecting Pty Ltd 
(HPPL), proposes to develop the Roy Hill 1 Iron Ore Mining Project Stage 1 (the Project) into a 
large world class operation to supply the growing markets for iron ore in China and throughout 
Asia. The Project is located on the southern slopes of the Chichester Range, at the nearest point 
two kilometres (km) northeast of the Fortescue Marsh (the Marsh). The total mine life is 
approximately 20 years, however Stage 1 will last from 10 to 15 years depending on ramp up rates 
and market demand. Mining Lease Applications, that will cover the Project area, have been lodged 
with the Department of Minerals and Petroleum (DMP).  

On 15 July 2005 HPPL submitted a Referral Document to the Environmental Protection Authority 
(EPA) to enable the level of environmental impact assessment (EIA) for the proposed Project 
under the Environmental Protection Act, 1986 (EP Act) to be determined. On 22 August 2005, the 
EPA set the level of assessment for the Project at Public Environmental Review (PER) in 
accordance with Section 39A of the EP Act.  

The Project 

The Roy Hill 1 Iron Ore Mining Project involves the mining of a resource of approximately 
one billion tonnes (Bt) of bedded Marra Mamba iron ore and approximately 1Bt of detrital iron ore 
located on the foot slopes of the Chichester Ranges. Mining will be conducted by conventional 
drill, blast and hauling operations with possible assistance from continuous surface miners. 
Relative to other iron ore projects in the region the Project ore is shallow with the maximum pit 
depth expected to be approximately 100 metres (m) below ground level (BGL).  

Mining operations will provide a target processing plant feed rate of up to 65 million tonnes per 
annum (Mt/a), with an average overburden to ore strip ratio of 4:1. Ore will be processed by 
conventional crushing, wet screening and fines desanding to produce lump and fines products and 
waste fines for disposal. The overburden, along with waste fines not placed in the waste fines 
storage facility (WFSF), will be used as backfill in mined-out sections of the pits as progressive 
rehabilitation occurs during the mine life. The ore will be transported off-site via load-out facilities, 
rail loop and rail line to Port Hedland for export.  

The Roy Hill 1 Project has a total operating life of approximately 20 years; however the operation 
will be divided into two stages. The scope of the two stages is described below: 

• Stage 1: construction of all infrastructure to meet the full 20 year life of mine, plus mining and 
processing ore from the Stage 1 Mining Area. Dewatering to provide ‘dry’ mining conditions in 
the Stage 1 area and advanced dewatering from future mining areas in Stage 2 in the 
southeast of the project area will supply the majority of water for operations. Additional water 
from opportunistic capture of rainfall will also be used to make up any shortfall. This will mean 
that all water requirements for Stage 1 would be sourced entirely from within the Project area 
and an external water supply would not be required. Saline water produced from dewatering 
will be disposed in an evaporation pond. 

• Stage 2: mining and processing ore from the Stage 2 Mining Area and an external water 
supply.  

This PER document describes the scope of Stage 1 and presents an assessment of the 
environmental impacts associated with this stage for the purpose of obtaining a Ministerial 
approval to implement Stage 1 of the Project.  
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Table ES0-1 lists the key characteristics of the Project during Stage 1. Table ES0–2 summarises 
the design of the evaporation pond for saline water disposal and Table ES0–3 provides a 
summary of the clearance and disturbance for Stage 1 mining and infrastructure. The additional 
areas stated in this table allow for construction lay down and associated minor access roads. The 
infrastructure area stated in Table ES0-1 is the footprint of the built infrastructure only. 

RHIO is investigating the establishment of an external borefield to the south of the Project area 
that would be able to meet the water requirements for Stage 2 mining and processing. This 
information will become available during Q3 2009. The aim is to obtain a separate approval for 
Stage 2 soon after Stage 1. This would allow RHIO to consider the benefits of balancing the 
Project water supply requirements between the sources within and external to the Project area 
(therefore reducing the overall environmental impact at both locations) while completing the 
detailed design of the Project. 
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Table ES0-1: Key characteristics table 

KEY CHARACTERISTICS TABLE 

PROJECT COMPONENT CHARACTERISTIC  (all numbers approximate) 

Mining, Ore Processing and Transport 

Mine life 
Total mine life of 20 years. 
Stage 1 lasting 10 to 15 years depending on ramp-up to full production and market 
demand. 

Processing rate 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 
Total resources 1Bt bedded ore, 1Bt detrital ore. 
Stage 1 mining up to 600Mt from bedded ore resource. 

Mining method Conventional open-pit strip mining or similar mining method. 

Mining equipment A combination of conventional drill and blast with load and haul, and continuous surface 
miners with overland conveyers. 

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

Area of disturbance  
Total project (mine life) clearing 12,540 hectares (ha). 
Stage 1 clearing 7,200ha.  
New disturbances in any one year is less than 1,000ha. 

Maximum pit depth 100 metres (m) nominal. 

Overburden 
4,000Mt total (mine life). Stage 1 will produce 2,060Mt overburden.  
Overburden will be used as pit infill. An out of pit dump will also be required. 

Mine dewatering Stage 1 average 20.5 million litres per day (20.5ML/d). 

Ore processing Conventional crushing and screening. 

Desanding plant Mechanical process comprising washing and gravity separation, with the only additive 
being flocculent. Plant to be constructed within Project area. 

Waste Fines Storage 
Facility 

To be constructed to store 10.3 million tonnes (Mt) of waste fines per year (10.3Mt/a) over 
the mine life. Total storage required; 257.5Mt over mine life.  
Area required for Stage 1: 340ha and Stage 2: 230ha (total mine life: 570ha). 

Saline water for disposal Stage 1 dewatering to produce 22,510 million litres total (22,510ML). 

Ore transport (Rail and 
Port) 

Investigations and consideration as a separate EIA. Option for haul road or conveyer to 
third party infrastructure in first years of mining. 

Mine Infrastructure 

Evaporation pond 400ha, lined evaporation pond consisting of multiple cells, constructed within Project area. 

Ore stockpiles, crushing 
and screening plant To be constructed within the Project area.  

Rail loop, train loading and 
lay down area To be constructed near the processing plant. 

Hydrocarbon, explosive 
and chemical storage 

Located near active mining areas (may be relocated during mine life). Storage areas to be 
constructed in accordance with relevant legislation and standards. 

Workshop and 
administration Located near processing plant. 

Power supply 
Power from third party supplier, either generated on site with gas pipeline or remotely with 
electricity transmission line (ETL) not included in this PER. Small back up power plant on 
site (20 Megawatt (MW)).  

Water supply 
Mine dewatering from Stage 1 areas and advance from Stage 2. Maximum net water 
requirement 15 Gigalitres per annum (GL/a) for desanding, dust suppression and potable 
use. 

Accommodation village Onsite accommodation village for construction and operating workforce. Exploration camp 
to accommodate people during construction phase. 

Airfield To be constructed within the Project area. 

Workforce 
Construction Average 750 people (1,500 people during peak construction). 

Operation Approximately 750 people. 
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Table ES0-2: Summary design criteria for evaporation pond  
Design Component Design Application 
OPERATIONS 
Production Throughput • 23.0GL/a maximum. 
Production Hours/Year • 8000 (91.3% availability). 
Design Factor for Pipes and 
Pumps 

• 120%. 

Water Characteristics • SG water = 1.1. 
• TDS = 67,000mg/L (10,000µS/cm EC). 

STORMWATER MANAGEMENT 
1:25 yr • Temporary diversion structures during construction. 
1:10 yr • Diversion channel erosion protection. 
1:10 yr/1:100 yr • Diversion channel capacity (minor/major). 
1:100 yr/72 hr in addition to the 
maximum operating pond levels 
for average climatic conditions 
1:1000 yr 

• Evaporation pond capacity. 
• Evaporation pond operating spillways. 

1:5000 yr, 6hr, 18hr, 72hr 
intensity and 72hr volume 

• Evaporation structure at reclamation. 

SEDIMENTATION BASINS 
1:20 yr, 6hr duration  • Sedimentation basin sizing. 
SEISMICITY 
Acceleration Coefficients  • Operating Basis Earthquake (OBE), acceleration coefficient equivalent to a  

1-in-475 year annual exceedance probability - 0.07g. 
• Maximum Design Earthquake (MDE), acceleration coefficient equivalent to a  

1-in-10,000 year annual exceedance probability - 0.45g. 
Stability • Static loading stability FOS = 1.5. 

• Pseudo-static loading (OBE) stability FOS = 1.1. 
EVAPORATION POND 
General • Minimum water freeboard of 0.3m plus 1-in-100 year 72 hr storm event. 

• Total freeboard approximately 0.7m. 
• Total area approximately 400h (2km by 2km). 
• Total height approximately 3m. 

Construction • Pond embankments constructed using local borrow, low permeability 
embankment. 

• 6m crest width. 
Materials • Undercut unsuitable foundation soils from entire embankment footprint for use as 

drainage material or embankment fill (if suitable). 
• Embankment fill from local borrow. 
• 1 millimetre (mm) smooth HDPE pond liner (or alternative low permeability 

compacted soil liner). 
• Erosion protection/rockfill material from local quarry/rejects stockpile (if required). 

Required Liner Permeability • HDPE – effective installed liner permeability of 10-10 to 10-11m/s assumed, 
depending upon water depth. 

• Soil liner – 300mm of 1 x 10-9m/s compacted soil. 
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Table ES0-3: Summary of clearance and disturbance for Stage 1 mining and infrastructure.  

STAGE 1 COMPONENT APPROXIMATE AREA (HA) 

Stage 1 mining area 5,120 

Realignment of Marble Bar Road  220 

Rail loop and conveyor, mine services, process plant and administration 225 

WFSF (combined area) 590 

Evaporation pond 415 

Waste dump 300 

Accommodation village 45 

Airfield 45 

Access roads 240 

Total Area 7,200 

 

Environmental surveys and assessments 

Comprehensive baseline surveys and impact assessments have been conducted for each 
component of the mine and associated infrastructure. A risk based approach to identifying key 
environmental issues and potential impacts has been used to develop appropriate environmental 
management strategies and monitoring programs.  

Environmental studies conducted to date include: 

• risk assessment of environmental hazards associated with Project activities for the life of the 
mine (construction, operation and closure); 

• biological surveys and assessments of flora and vegetation, terrestrial fauna, short range 
endemics (SRE) and subterranean fauna; 

• hydrological studies and modelling of the local catchment; 

• hydrogeological studies including modelling of the local aquifers, water balance and 
abstraction; 

• air quality studies and modelling (noise, dust and greenhouse gas (GHG) emissions); 

• assessment for lighting design; 

• acid rock drainage (ARD) characterisation;  

• soil and land system resource and geoheritage assessment; 

• ongoing Aboriginal heritage surveys and consultation with the Nyiyaparli People, Department 
of Indigenous Affairs (DIA) and other interested parties; 

• assessment of socio-economic impacts of the Project; and 

• assessment of the realignment of Marble Bar Road. 

Consultation with Decision Making Authorities (DMAs), departments, landholders and other 
stakeholders has been undertaken and will be ongoing throughout the EIA process. A description 
of the consultation undertaken to date is provided in Section 11. 
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Key environmental issues 

A qualitative assessment was undertaken by the Proponent to assess the risk posed by the 
Project to the environment in accordance with AS/NZS 4360:2004 Risk Management Standard. 
From the assessment the key environmental issues of relevance to the Project are: 

• Flora and vegetation: Clearing of vegetation for open cut mining and associated infrastructure 
is unavoidable. Progressive rehabilitation of redundant disturbed areas will be undertaken 
using stockpiled topsoil as the seed bank and supplementary seeding with endemic species 
where required. 

• Groundwater: Mine dewatering will produce both fresh and saline water. The quality of the 
saline water makes it unsuitable for ore processing. The current base case for management 
of the saline water is disposal into an evaporation pond. 

• Surface Water: Surface water quality and flow impacts (including changes in sheet flow and 
sedimentation regimes) resulting from catchment disturbance and diversion of watercourses 
(including Kulbee Creek, No Name Creek and Kulkinbah Creek). Management measures are 
provided in the Integrated Water Management Plan. 

• Fortescue Marsh: Project activities (including catchment disturbance, dewatering and saline 
water disposal) have the potential to alter the quality and quantity of water entering the Marsh. 
Management measures are provided in the Integrated Water Management Plan and 
Fortescue Marsh Management Plan (FMMP). 

• Hydrocarbons: The frequent use and quantities of hydrocarbons stored on-site increases the 
likelihood of a spill or leak contaminating soil and potentially surface and groundwater. All 
chemicals and hydrocarbons will be stored according to Australian Standards (AS) and all 
spills/leaks will be correctly cleaned up and disposed in accordance with a Chemical and 
Hydrocarbon Spill Procedure.  

Commitments 

The Proponent commits to preparing and implementing the following mitigation and management 
strategies for the Project (Table ES0-4). Drafts of the Key and Other Management Plans are 
provided within this PER. The public are invited to comment on the Draft Management Plans as 
part of the public review process for this proposal: 

• An Environmental Management System (EMS) in accordance with AS/NZS International 
Standards Organisation (ISO) 14001:2004 will be developed to manage the key 
environmental issues and procedures as presented in this PER. 

• Project Environmental Management Plan (EMP) will be prepared as a component of the 
Project EMS. The EMP will detail policies, procedures and controls that will be implemented 
by the Proponent to minimise potential environmental impacts during design, construction and 
operation of the Project. 

• Construction and Operation Environmental Management Plans (CEMP and OEMP) that will 
be used to manage the potential impacts of the construction and operation phases of the 
Project (drafts provided in the Key Management Plan section at the back of this document). 
Both EMPs will include: 

- Flora and Vegetation Management Plan;  

- Weed Management Program;  

- Fauna Management Plan;  

- Soil and Landform Management Plan; 

- Equipment Hygiene Procedures;  

- Feral Animal Management Program;  

- Groundwater Management Plan;  

- Surface Water Management Plan;  

- Waste Management Plan; 
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- Hydrocarbon and Chemical Management Plans; 

- Dust Management Plan; 

- Gaseous Air Emissions Management Plan;  

- Noise and Vibrations Management Plan; 

- Fire Management Plan; and  

- Aboriginal Heritage Management Plan. 

• A Preliminary Integrated Water Management Plan (IWMP) has been prepared and will be 
implemented to manage surface water and groundwater impacts on a local and regional 
scale. The IWMP also provides a comprehensive monitoring program to be implemented 
(provided in the Key Management Plan section at the back of this document).  

• A Draft Greenhouse Gas Management Plan has been prepared and will be implemented to 
optimise energy efficiency and minimise GHG emissions for the Project, as far as practicable, 
through the implementation of energy efficient technological solutions, abatement activities 
and GHG management procedures (draft available electronically on the attached CD). 

• A Draft Fortescue Marsh Management Plan has been prepared and will be implemented prior 
to construction and operation of the Project. The FMMP will aim to minimise Project impacts 
on avifauna and the downstream environment associated with the Marsh. The plan will 
include monitoring within the Project area to detect any impacts from dewatering, managing 
saline water and waste fines, changes in surface water flows and cumulative impacts on the 
Marsh from surrounding activities (draft provided in the Key Management Plan section at the 
back of this document).  

• Mine structures (eg waste rock dump (WRD), Waste Fines Storage Facility (WFSF), 
evaporation pond) will be designed to avoid and minimise adverse impacts on sensitive 
receptors (ie ground and surface water quality) and appropriate management strategies will 
be implemented to dewater and use/dispose of wastewater.  

• The potentially acid forming Jeerinah Shale is not expected to be disturbed. Dewatering to 
provide dry mining conditions is also not expected to create acid forming conditions. However, 
as a contingency measure a Draft Acid Mine Drainage (AMD) Management Plan has been 
prepared to ensure appropriate procedures are in place should the shale be disturbed during 
mining (draft available electronically on the attached CD).  

• The Proponent is committed to ongoing consultation with the Nyiyaparli People as well as 
other Aboriginal people with an interest in the area. An Aboriginal Heritage Management Plan 
has been prepared and will be implemented for protecting known heritage sites except where 
ministerial approvals are obtained under the Aboriginal Heritage Act, 1972 (WA) to disturb 
sites. 

• A Draft Artificial Light Management Plan has been prepared and will be implemented that 
includes measures to minimise the impact from Project lighting on behavioural patterns of 
migratory avifauna associated with the Marsh.  

• A Traffic Management Plan will be prepared and implemented following design of the 
realignment of Marble Bar Road to address traffic flow and road safety during construction at 
the intersections of entry points (ie road construction, mine and village road intersections).  

• A Draft Conceptual Closure and Rehabilitation Management Plan has been developed and 
will be implemented outlining management measures to ensure closure strategies will achieve 
agreed rehabilitation and mine closure objectives (draft provided in the Key Management Plan 
section at the back of this document).  
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Table ES0-4: Environmental issues and proposed management measures for the Project 

ENVIRONMENTAL 
FACTORS 

EXISTING ENVIRONMENT 

 
 

ENVIRONMENTAL MANAGEMENT 
OBJECTIVES 

POTENTIAL IMPACTS 

Key Issues    

Flora and vegetation  The majority of the Project area 
occurs within the Jamindie and 
Turee land systems. These systems 
feature vegetation communities that 
are generally degraded as a result of 
grazing. 

The vegetation within the Roy Hill 
Project area, in particular the riparian 
communities and to a lesser degree 
the Mulga communities are in 
relatively poor condition due to 
historical and current pastoral 
activities. In contrast the hummock 
grass steppes (Triodia spp) that 
occur in the north eastern portion of 
the Project area are in good to very 
good condition 

The abundance of several 
introduced species, particularly 
Cenchrus ciliaris which is often the 
dominant understorey species along 
creek banks, is indicative of grazing 
pressure. 

The abundance of the spiny native 
taxon Acacia synchronicia in the 
southern portion of the Project area 
is also indicative of grazing pressure, 
because this species is unpalatable 
to cattle and is normally only 
sparsely present in undisturbed 
vegetation communities. 

Minimise adverse impacts on the 
abundance, species diversity, 
geographic distribution and 
productivity of vegetation 
communities.  

Vegetation clearing causing: 

• Habitat fragmentation and 
reduced connectivity; 

• direct loss of Priority or 
Threatened flora or ecological 
communities; 

• direct loss of native pasture 
rangelands currently used for 
cattle grazing; and/or 

• introduction of weeds and 
increased pest and feral 
animals from site disturbance. 

Ground disturbance causing: 

• impacts on vegetation 
communities (mulga), riparian 
vegetation and flora due to 
changes in surface hydrology 
(ie sheet flow), erosion or 
sedimentation: and/or 

• change in vegetation type at 
surface water (sheet flow) 
redistribution points. 

Alterations to erosion and 
sedimentation regimes impacting on 
flora and vegetation communities. 

Impacts on groundwater-dependent 
(phreatophytic) flora as a result of 
hydrogeological changes (ie 
dewatering). 

 
 

Groundwater Within the Project area the depth to 
groundwater ranges from 46m BGL 
on the high ground to 8m BGL in 
local areas adjacent to drainage 
lines.  

The hydraulic gradient over the wider 
Project area is from northeast to 
southwest. Water level data indicate 
that the groundwater gradient is 
steeper towards the outcrop areas of 
the Marra Mamba and Jeerinah 
Formation with the groundwater 
profile generally mimicking the 
topography. 

Saline groundwater occurs near the 
surface to the southwest of the 
Project area near the Marsh with 
salinity levels increasing significantly 
with depth. Saline water is also 
found close to the surface towards 
the Fortescue River to the south. 

Manage Project activities to maintain 
beneficial uses of groundwater 
resources during construction, 
operation and post-closure.  

Abstraction causing: 

• localised drawdown near 
active pits that extend below 
the pre-mining water table, 
causing death or decline in 
condition of phreatophytic 
vegetation, stygofauna and 
stock watering bores; 

• drawdown at the water supply 
borefield located within the 
Project area, during Stage 1 
which may impact groundwater 
dependant vegetation, 
stygofauna and existing 
groundwater bores; and/or 

• intersection of saline aquifers 
in the vicinity of the Marsh. 

Contamination of groundwater from 
spillage/leakage of hydrocarbons, 
explosives, and/or chemicals. 
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ENVIRONMENTAL 

FACTOR 
APPLICABLE 
GUIDELINES, 

STANDARDS AND 
POLICIES 

COMPLETED AND 
COMMITTED STUDIES 

PROPOSED MANAGEMENT MEASURES PREDICTED 
OUTCOME 

     

Flora and 
vegetation 
continued 

EPA Position 
Statement No.2 
Environmental 
Protection of Native 
Vegetation in Western 
Australia, 2000a. 

EPA Guidance 
Statement No.19 
Environmental Offset-
Biodiversity, 2008. 

EPA Position 
Statement No.3 
Terrestrial Biological 
Surveys as an 
Element of 
Biodiversity 
Protection, 2002a. 

EPA Guidance 
Statement No.51 
Terrestrial Flora and 
Vegetation Surveys 
for Environmental 
Impact Assessment in 
Western Australia, 
2004a. 

Completed studies: 

A three stage baseline 
terrestrial flora and vegetation 
community survey and 
assessment has been 
conducted in the Project area 
(Section 4.10.1).  

Detailed vegetation mapping of 
the Project area is complete. 

Committed studies: 

A 2009 flora and vegetation 
survey is currently being 
undertaken to more closely 
examine areas selected for 
Project infrastructure, as 
shown in Figure 1-4. The 
purpose of the 2009 survey is 
to confirm that no threatened 
or conservation significant 
species exist within the 
locations proposed for clearing 
and disturbance. 

 

Locate infrastructure to avoid Priority flora 
and species of conservation significance 
as far as possible, and minimise 
disturbance to flora and vegetation 
communities in general. 

Implement Construction and Operation 
Environmental Management Plan with 
flora and vegetation management actions 
including: 

• minimising impacts to surface water 
dependent communities (mulga 
woodlands) from changes to surface 
water flows; 

• weed hygiene and control during 
construction, operation and closure;  

• dust management;  

• minimising impacts on phreatophytic 
vegetation; 

• fire management measures such as 
isolation of flammable compounds, 
localised clearing around working 
equipment, no-smoking policy and 
constructing fire breaks, establishing 
onsite emergency response team with 
bushfire fighting capabilities; and 

• correct quarantining of material, 
equipment or goods, particularly 
material from overseas prior to use. 

Complete progressive revegetation and 
rehabilitation activities in accordance with 
closure criteria to be developed for the 
Conceptual Closure and Rehabilitation 
Management Plan. 

No unacceptable 
impacts on Priority 
flora. 

Loss of vegetation 
requiring an offset to 
achieve minimal 
impacts to flora and 
vegetation from 
Project activities.  

No new weed species 
being introduced to 
the project area and 
no spatial/density 
increase in existing 
weed populations 
within the project 
area. 

Groundwater 
continued 

EPA Guidance 
Statement No.48 Draft 
Guidance on 
Groundwater 
Environmental 
Management Areas, 
1998.  

Australian and New 
Zealand Guidelines 
for Fresh and Marine 
Water Quality 
(ANZECC/ARMCANZ, 
2000a). 

 

Completed studies 

A hydrogeological model has 
been developed for the Project 
area (Section 4.8).  

An assessment of mine 
dewatering has been 
conducted (Section 7.3.1).  

The impacts associated with 
WFSF, in relation to 
composition discharge and 
design (Section 7.3.3). 

An engineering study has been 
completed for the design of the 
evaporation pond for disposal 
of saline dewater 
(Section 5.3.6) 

No additional studies 
proposed. 

Implement Integrated Water Management 
Plan that addresses management of 
dewatering, groundwater abstraction, 
saline discharge, disposal of hyper-saline 
residues, drainage and protecting 
conservation values of downstream 
environments.  

Develop and implement groundwater 
monitoring program, as part of Integrated 
Water Management Plan.  

Continually improve and update Integrated 
Water Management Plan with appropriate 
management strategies to dewater and 
use/dispose of wastewater, revising action 
trigger levels as required. 

Groundwater 
drawdown is localised 
around mine pits. 

Local groundwater 
quality is managed 
using baseline 
conditions as the 
target performance 
criteria. 

No decline in regional 
groundwater quality or 
quantity as a result of 
the Project.  
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ENVIRONMENTAL 
FACTORS 

EXISTING ENVIRONMENT 

 
 

ENVIRONMENTAL MANAGEMENT 
OBJECTIVES 

POTENTIAL IMPACTS 

Key Issues    

Surface Water  The Project area is located in the 
foothills and upper colluvial plains of 
the Chichester Range that is drained 
by several ephemeral creeks, which 
generally flow in a south-westerly 
direction towards the Fortescue 
River and the Marsh. 

The water quality in these creeks 
during flow events is generally good 
(low salinity) however turbidity can 
be high due to the flash-flood nature 
of flow events. 

There are no permanent creeks, 
surface water pools or wetlands 
within the Project area. 

The drainages only flow during/and 
for relatively short periods after 
significant rainfall. Under these 
conditions flow response and 
subsequent recession is typically 
rapid. 

Manage surface water resources 
and quality to maintain 
environmental values during 
construction, operation and post-
closure.  

Minimise impacts to the hydrology of 
the Region, over which rail loop and 
loading facility traverse. 

Ground disturbance causes: 

• reduced surface water flows to 
downstream environments and 
surface water dependent 
ecosystems (ie mulga and the 
Marsh) due to creeks and 
sheet flow being intercepted by 
open pits or water diversion 
structures; and/or 

• changes to surface water flow 
paths and velocities, water 
quality and mechanisms near 
mine landforms and 
infrastructure (including 
temporary diversion of creeks 
that cross mineralised areas, 
dewatering, rail loop 
construction, diversion of 
natural drainage systems and 
longer term post-closure 
landforms). 

Increase in water erosion and 
sedimentation due to land clearing, 
altering downstream sedimentation 
regimes. 

Contamination of surface water from 
the spillage/leakage of 
hydrocarbons, explosives, and/or 
chemicals. 

Fortescue Marsh 
and associated 
wetlands.  

The Fortescue Marsh is located 
more than 2km to the southwest of 
the Project infrastructure and more 
than 6km from the Stage 1 mining 
area. The Marsh supports a rich 
diversity of migratory birds which is 
recognised by JAMBA/CAMBA. 

The Marsh is listed as an Indicative 
Place on the Commonwealth 
Register of Natural Heritage Places 
and is recognised as a Wetland of 
National Importance for the 
protection of migratory birds.  

The Marsh is recognised by the DEC 
as having particular heritage and 
conservation values. During the 
review and expiration of pastoral 
leases in 2015 the DEC plans to 
obtain reserve status for a 42,388ha 
area of the Marsh and surrounds 
referred to as the ‘proposed 
conservation estate’. The eastern 
margin of the proposed estate will be 
located approximately 15.5km to the 
west of the Project boundary. 

Manage Project activities to maintain 
conservation values associated with 
the Marsh and associated wetlands 
during construction, operation and 
post-closure. 

Potential disturbance of fauna 
habitats associated with the Marsh 
(conservation significance) from 
Project activities including changes 
in surface flows, seepage from 
evaporation pond, changes in 
sedimentation regimes and changes 
in ecosystem health from creek 
diversions, pit creation and Project 
infrastructure. 

Behavioural changes to migratory 
birds associated with the Marsh from 
Project lighting, artificial water bodies 
(WFSF and evaporation pond) and 
noise. 
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ENVIRONMENTAL 
FACTOR 

APPLICABLE 
GUIDELINES, 

STANDARDS AND 
POLICIES 

COMPLETED AND 
COMMITTED STUDIES 

PROPOSED MANAGEMENT MEASURES PREDICTED 
OUTCOME 

     

Surface Water 
continued 

Australian and New 
Zealand Guidelines 
for Fresh and Marine 
Water Quality 
(ANZECC/ARMCANZ, 
2000a).  

Completed studies 

A hydrological surface water 
assessment and modelling has 
been conducted for the Project 
(2006 to 2008) (Section 7.4).  

Committed studies 

Surface water quality 
monitoring to provide baseline 
data.  

 

Assess design options and measures to 
minimise disturbance to creeks and sheet 
flows and reduce sediment loading. 

All road and infrastructure corridors to 
incorporate necessary drains, culverts and 
bridges. 

Design and construct stormwater diversion 
drains to reduce the flooding risk to the 
Project. 

Implement 500m drainage buffer zone to 
re-divert and manage surface water quality 
and sediment loads prior to discharging 
into downstream environment. 

Design and construct final mine landforms 
to be safe, stable, non-polluting and 
capable of supporting self sustaining 
native vegetation comprised of local 
provenance species. 

Implement measures to reduce alterations 
in sheet flow and downstream 
sedimentation regimes from pits and 
infrastructure (eg levee banks and 
culverts). 

Implement an Integrated Water 
Management Plan that includes a drainage 
management plan and surface water 
monitoring program to detect impacts on 
downstream surface water dependent 
ecosystems.  

No unacceptable 
impacts to surface 
water resources and 
surface water 
dependent 
ecosystems.  

No unacceptable 
impacts to surface 
water caused by 
construction and 
operation of rail loop. 

 

Fortescue Marsh 
and associated 
wetlands continued  

EPA Position 
Statement No.4 
Environmental 
Protection of 
Wetlands, November 
2004b. 

Completed studies 

An assessment of the Project’s 
activities on the Marsh has 
been conducted (Section 7.5).  

No additional studies 
proposed. 

Implement Integrated Water Management 
Plan to minimise potential impacts on the 
Marsh from Project activities. These will 
include dewatering, disposal of saline 
water, hyper-saline residue and changes 
in surface flows and sediment loads from 
creek diversions, pond facilities, pits and 
infrastructure. 

Implement FMMP, including monitoring to 
detect any effects from dewatering, 
disposal of saline water and hyper-saline 
residue, changes in surface flows (sheet 
flow, erosion, sediments) and cumulative 
impacts on the Marsh from surrounding 
activities. 

 

 

 

 

 

 
 

No unacceptable 
impacts to 
conservation values 
associated with the 
Marsh and associated 
wetland areas.  
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ENVIRONMENTAL 
FACTORS 

EXISTING ENVIRONMENT 

 
 

ENVIRONMENTAL MANAGEMENT 
OBJECTIVES 

POTENTIAL IMPACTS 

Other Issues    

Hydrocarbon 
Management  

A 55,000L double skinned, self-
bunded diesel storage tank is used 
at the existing Roy Hill exploration 
camp. A Spill Management 
Procedure is in place to address 
hydrocarbon spills. 

A fuel storage facility will be 
constructed for the Project to ensure 
a constant supply of fuel for the 
construction phase and throughout 
the mining operation.  

In addition, a 20MW back-up power 
station comprised of diesel 
generators will be constructed on 
site. 

 

To limit impacts resulting from use, 
transport and storage of 
hydrocarbons for Project activities on 
the surrounding and sensitive 
environments  

Contamination of soil, surface and 
groundwater resulting in adverse 
impacts to surrounding ecosystems 
(flora and fauna, habitats and stock) 
from spillage or leakage of chemicals 
and/or hydrocarbons. 

Fauna  The three main habitat types located 
within the Project area are: 

• Hilltops and slopes; 

• Mulga plains; and  

• Major drainage lines. 

No threatened species listed under 
the EPBC Act or WC Act were 
recorded in the immediate Project 
area during the vertebrate fauna 
surveys, however four migratory 
species listed under EPBC Act were 
recorded. 

Baseline short range endemic (SRE) 
surveys conducted in 2006 recorded 
very few short range endemic 
species. An additional survey 
conducted in 2008 found the majority 
of the Project area degraded and 
unsuitable for ground dwelling SRE 
species. 

Manage operations in a manner 
which minimises adverse impacts on 
species diversity, geographic 
distribution and productivity of 
terrestrial fauna at species and 
ecosystems levels.  

Vegetation clearing and ground 
disturbance causing: 

• habitat reduction (terrestrial 
and aquatic) and reduced 
connectivity; 

• loss of fauna habitat and 
alterations to faunal 
assemblages; 

• habitat/ecosystem 
fragmentation preventing 
movement and/or migration of 
species; 

• weed colonisation to the 
exclusion of annuals and larger 
perennials from topsoil 
removal; 

• associated loss of fauna refuge 
sites and/or food sources; 
and/or 

• reduction in porosity and 
permeability of sand through 
clogged interstices. 

Direct injury or mortalities (wildlife 
and stock) from Project-related traffic 
(vehicle/train strike) and excavations. 

Increase in pest species and 
possibly disease. 

Behavioural changes to migratory 
birds associated with the Marsh from 
Project lighting, vegetation clearing 
and noise. 

Subterranean fauna 
(stygofauna and 
troglofauna)  

Captures of stygofauna within the 
Project area were considered low for 
the region, as groundwater in the 
Pilbara generally harbours an 
abundance of stygofauna. The 
specimens captured and identified to 
date are not believed to represent 
any species of conservation 
significance. 

The few fauna that have been 
recorded from troglofauna surveys 
are all considered to be surface 
forms, regarded as deep soil fauna 
rather than troglofauna. Additional 
surveys within the Project area are 
committed for 2009.  

Manage operations to minimise 
adverse impacts on species 
diversity, geographic distribution and 
productivity of subterranean fauna.  

Potential impacts on groundwater-
dependent fauna (ie stygofauna) as 
a result of hydrogeological changes 
(ie drawdown). 

Potential impacts on terrestrial 
subterranean fauna (ie troglofauna) 
from hydrogeological changes (ie 
drawdown) and ground disturbance 
from locating infrastructure. 
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ENVIRONMENTAL 
FACTOR 

APPLICABLE 
GUIDELINES, 

STANDARDS AND 
POLICIES 

COMPLETED AND 
COMMITTED STUDIES 

PROPOSED MANAGEMENT MEASURES PREDICTED 
OUTCOME 

     

Hydrocarbon 
Management 
continued 

EPA Guidance 
Statement No.17 
Remediation 
Hierarchy for 
Contaminated Soil, 
2000b. 

No environmental studies 
conducted. 

No additional studies 
proposed. 

The Construction and Operation 
Environmental Management Plans will 
include the following management 
strategies to address waste: 

All chemicals and hydrocarbons to be 
stored according to Australian Standards; 

All spills/leaks to be correctly cleaned up 
and disposed in accordance with the 
Chemical and Hydrocarbon Spill 
Procedure; 

Monitoring of surface water, groundwater 
and stock watering points; and 

Remediation and/or disposal of 
hydrocarbon contaminated soil at a soil 
remediation farm. 

Appropriate 
management of waste 
generated by the 
Project with no risk to 
human health or 
adverse impacts on 
the environment, 
including impacts from 
groundwater, surface 
water and surrounding 
environment.  

Fauna continued EPA Position 
Statement No.3 
Terrestrial Biological 
Surveys as an 
Element of 
Biodiversity 
Protection, 2002a. 

EPA Position 
Statement No.2 
Environmental 
Protection of Native 
Vegetation in Western 
Australia, 2000a. 

EPA Guidance 
Statement No.56 
Terrestrial fauna 
surveys for 
Environmental Impact 
Assessment in 
Western Australia, 
2004c.  

Completed studies 

Baseline fauna surveys 
(Vertebrate and SREs) and 
assessment has been 
completed for the Project 
(Section 4.11).  

Committed studies 

Additional fauna and SRE 
surveys are scheduled for 
2009 to more closely examine 
areas selected for Project 
infrastructure.  

Implement Construction and Operation 
Environment Management Plans that 
describe fauna management measures to 
minimise impacts to terrestrial fauna and 
their native habitat; riparian vegetation; 
SREs; and water birds. Management plans 
to include:  

• Weed management; 

• Dust suppression; 

• Minimisation of artificial light pollution; 

• Reporting of feral animal sightings; 

• Waste Management Plan; and 

• Fire Management measures. 

Undertake progressive revegetation of 
disturbed areas using local species that 
provide habitat suitable for local native 
fauna. 

 

 

 

 

 

 

No unacceptable 
impacts to fauna of 
conservation 
significance. 

Minimised habitat 
disturbance and 
clearing.  

No increase in feral 
and pest population 
within the Project 
area. 

Subterranean fauna 
(stygofauna and 
troglofauna) 
continued 

EPA Guidance 
Statement No.54 
Consideration of 
Subterranean Fauna 
in Groundwater and 
Caves during 
Environmental Impact 
Assessment in 
Western Australia, 
2003a. 

EPA Draft Guidance 
Statement No.54a 
Sampling Methods 
and Survey 
Considerations for 
Subterranean Fauna 
in Western Australia, 
2007a. 

Completed studies 

A two stage baseline 
subterranean fauna survey and 
assessment has been 
completed for the Project 
(Section 4.11.3).  

Committed studies 

An additional survey is 
scheduled for 2009 to more 
closely examine areas 
selected for Project 
infrastructure.  

Develop and implement a Subterranean 
Fauna Management Plan that includes a 
monitoring program and measures to 
minimise areas affected by groundwater 
drawdown and locate mine infrastructure 
to avoid where practical significant 
subterranean fauna habitats. 

No unacceptable 
impacts on 
subterranean fauna of 
conservation 
significance.  
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EXISTING ENVIRONMENT 

 
 

ENVIRONMENTAL MANAGEMENT 
OBJECTIVES 

POTENTIAL IMPACTS 

Other Issues    

GHG Emissions  The annual quantity of GHG 
emissions contributed by the Project 
during full production is 
approximately 435,000tCO2-e 

Based on national and state 
emissions values reported for 2006, 
the Project will contribute to less 
than 0.08% of the national total and 
0.6% of the WA state total. 

The GHG intensity for the Project is 
7.9kgCO2-e per tonne of shippable 
ore; which is comparable to that of 
other major iron ore mining 
operations in the Pilbara. 

Minimise GHG emissions during 
construction and operation of the 
Project. 

Generation of gases through the 
burning of hydrocarbon fuel in mobile 
vehicles and locomotives, generation 
of fumes by blasting activities, 
construction and decay of cleared 
native vegetation. 

Generation of gaseous emissions as 
a result of the burning of fuel (natural 
gas) for the Project. 

Dust Emissions  The Project location is isolated; the 
nearest place of residence is Roy Hill 
Pastoral Station (RHPS) homestead 
situated approximately 10km south 
of the Project area and Ethel Creek 
homestead located 38km south-
southeast of the Project. 

The Marsh, habitat for migratory 
birds, is located 2km from the Project 
boundary at the closest location in 
the southern portion of the Project 
area. However, the major dust 
generating activities will occur at the 
open pits and ore 
crushing/processing/loading areas, 
with closest location being 6km from 
the Marsh. 

Minimise dust deposition resulting 
from Project construction and 
operation and minimise adverse 
impacts at potentially sensitive 
places/residences. 

Increase in dust due to vehicle 
movements, blasting, ore transport 
and processing activities. 

Increase in wind-borne dust from 
disturbed areas (prior to progressive 
rehabilitation or alternative surface 
stabilisation). 

Decline in vegetation from physical 
dust smothering and changes to soil 
chemistry in downwind areas of 
deposition. 

Noise  The Project location is isolated; the 
nearest place of residence is RHPS 
homestead situated approximately 
10km south of the Project area. The 
next nearest is Ethel Creek 
homestead located 38km south-
southeast of the Project 

The Marsh, habitat for migratory 
birds, is located 2km from the Project 
boundary at the closest location in 
the southern portion of the Project 
area. The major noise generating 
activities will occur at the open pits 
and ore crushing/processing/loading 
areas, with closest location being 
6km from the Marsh. 

Minimise noise generation during 
Project construction and operations, 
and minimise adverse impacts at 
potentially sensitive 
places/residences. 

Increase in noise due to vehicle 
movements, blasting and ore 
transport and processing activities. 

Increase in noise due to transport of 
ore, consumables, personnel and 
other items to and from the Project 
area. 

Loss of amenity to nearby 
residences due to increased noise 
levels. 

Disturbance of sensitive fauna due to 
increased noise levels. 

Artificial Lighting The Project location is isolated; the 
nearest place of residence is RHPS 
homestead situated approximately 
10km south of the Project area and 
Ethel Creek homestead located 
38km south-southeast of the Project. 

The Marsh, habitat for migratory 
birds, is located 2km from the Project 
boundary at the closest location in 
the southern portion of the Project 
area.  

Manage activities to minimise the 
potential impacts of Project lighting 
on sensitive receivers. 

Reduction in night-time amenity at 
nearby residences from Project 
lighting. 

Adverse impacts on the behavioural 
patterns of migratory avifauna and 
nocturnal fauna as a result of Project 
lighting. 

Unnecessary lighting increasing 
energy consumption and GHG 
emissions. 
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GHG Emissions 
continued 

EPA Guidance 
Statement No.12 
Minimising 
Greenhouse Gas 
Emissions, October 
2002b.  

EPA Guidance 
Statement: No.18 
Prevention of Air 
Quality Impacts from 
Land Development 
Sites, March 2000c. 

Ambient Air Quality 
National Environment 
Protection Measure 
(NEPC, 1998).  

Completed studies 

A GHG emissions assessment 
has been conducted 
(Section 8.4).  

No additional studies 
proposed. 

Implement GHG Management Plan with a  
Greenhouse Gas Accounting and 
Reporting Program and Management 
Procedures to: 

Quantify energy production, energy 
consumption, GHG emissions and 
efficiencies; 

Minimise energy production, energy 
consumption and GHG emissions to as 
low as reasonably practicable and 
improve efficiency in these areas;  

Minimise production of waste materials 
(including vegetation clearing) and 
maximising efficiency of waste disposal 
and wastewater treatment; 

Monitor, report and manage energy and 
GHG emissions in accordance with 
established Federal and State policies. 

Minimised GHG 
emissions generated 
from the Project. 

Dust Emissions 
continued 

EPA Air Quality 
Guidance Notes, 
March 2006a. 

Ambient Air Quality 
National Environment 
Protection Measure 
(NEPC, 1998).  

EPA Guidance 
Statement No.18 
Prevention of Air 
Quality Impacts from 
Land Development 
Sites, March 2000c. 

Completed studies 

An air quality assessment 
(dust) has been conducted for 
the Project impacts on the 
environment and human health 
(Section 8.5).  

No additional studies 
proposed. 

Implement Construction and Operation 
Environmental Management Plan which 
describes a Dust Management Plan with 
the aim of:  

• Minimising the area of native 
vegetation that is cleared; 

• Implementing dust control measures 
to manage dust generation from 
Project activities (haul trucks and 
access roads); and 

• Considering prevailing wind direction 
when designing roads and other mine 
infrastructure. 

 
 

No unacceptable dust 
impacts during 
construction and 
operation.  

Noise continued EPA Draft Guidance 
Statement No.8 
Environmental Noise, 
May 2007b. 

Environmental 
Protection (Noise) 
Regulations 1997.  

Completed studies 

A noise assessment has been 
conducted for the Project 
(Section 8.5).  

No additional studies 
proposed. 

 

 

 

 

 

Implement Construction and Operation 
Environmental Management Plan 
incorporating measures to minimise noise 
impacts from Project activities. 

No unacceptable 
noise impacts on 
sensitive receptors 
(environment and 
human health).  

Artificial Lighting 

continued 

Australian Standards 
(AS/NZS) and 
Building Codes of 
Australia. 

EPA Position 
Statement No.7 
Principles of 
Environmental 
Protection, 2004d. 

EPA Guidance 
Statements No.4 
Environmental 
Protections of 
Wetlands, November 
2004b. 

Completed studies 

An artificial light assessment 
has been conducted for the 
Project (Section 8.7).  

No additional studies 
proposed. 

The majority of lighting will be placed at 
the ore crushing/processing/loading 
areas, located in the northwest corner of 
the Project area, approximately 10km 
from the Marsh. 
Implement an Artificial Light Management 
Plan with measures to minimise the 
impact from Project lighting through: 
• use of directional lighting, shields and 

timers to minimise the potential for 
light overspill; 

• ongoing lighting energy consumption 
accounting; and 

• selection of lighting with 
characteristics applicable to the 
specific task. 

Minimised impacts to 
fauna from Project 
light and reduction in 
energy lighting 
requirements (GHG). 
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ENVIRONMENTAL MANAGEMENT 
OBJECTIVES 

POTENTIAL IMPACTS 

Other Issues    

Community  The airport at Newman and the 
Newman to Marble Bar Road are 
currently the key public infrastructure 
providing access to the Project area. 
However, following construction of 
the Project airfield, access roads and 
accommodation village, there would 
be minimal additional demand on 
public infrastructure to support 
Project activities.  

Ongoing consultation with the Roy 
Hill pastoralists has confirmed that 
the Project area avoids the most 
productive stock grazing areas. 

The Marble Bar Road currently 
passes directly over the proposed 
open pit mining area. Main Roads 
WA has provided “in-principle” 
approval to construct a permanent 
sealed diversion of the road around 
the Project area. 

Manage the Project to minimise 
adverse impacts and maximises the 
benefits to the community. 

Increased use of infrastructure at 
Newman through an increased 
population in the region. 

Loss of access to land by grazing 
stock during construction and 
operation  

Realignment of Newman to Marble 
Bar Road increasing travel distance. 

Waste Management  The three key waste categories 
potentially generated from 
construction and operation of the 
mine are: overburden (waste rock), 
potentially acid forming materials 
(from expose of the Roy Hill shale) 
and general waste (industrial, inert, 
recyclable, and putrescible). 

No waste rock or potentially acid 
forming materials are currently 
generated within the Project area 
from the exploration activities. 

Small quantities of domestic 
(recyclable, putrescible) and 
industrial (waste oil, tyres) waste are 
produced from exploration activities. 
A Waste Management Plan is in 
place for exploration. 

 

 

 

 
 

 

To limit adverse impacts resulting 
from Project construction and 
operation on the surrounding 
environment.  

Run-off or discharge of wastewater 
(including hyper-saline water and 
AMD) could contaminate, or increase 
sediment flows downstream into, 
nearby water bodies (ie the Marsh). 

Leachate from landfill potentially 
contaminating surface water and 
groundwater. 

If unplanned disturbance of Jeerinah 
(Roy Hill) shale occurs, potential 
generation of AMD could result. 
leaching acid soluble heavy metals. 
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Community 
continued 

EPA Guidance 
Statement No.34 
Linkage between EPA 
Assessment and 
Management 
Strategies, Policies, 
Scientific Criteria, 
Guidelines, Standards 
and Measures 
Adopted by National 
Councils, April 1998a. 

EPA Guidance 
Statement No.55 
Implementing Best 
Practice in Proposals 
Submitted to the 
Environment Impact 
Assessment Process, 
December 2003b. 

DITR Leading 
Practice Sustainable 
Development Program 
for the Mining 
Industry: Community 
Engagement and 
Development, 2006b.  

Completed studies 

An evaluation of the impacts 
and benefits of the realignment 
of Newman to Marble Bar 
Road.  

An evaluation of the impacts 
and benefits from the Project. 

Ongoing consultation with key 
stakeholders and community 
members to identify issues and 
concerns. 

Ongoing consultation with the local 
community and key stakeholders to 
identify issues and concerns. 

Ongoing consultation with pastoralists.  

Implement a Traffic Management Plan 
which will incorporate: 

• road usage and safety during 
construction; 

• road design which includes 
appropriate safety measures;  

• fencing, where required, in areas of 
road reserve; and  

• adequate road signage to alert 
motorists of the presence of fauna in 
the areas surrounding road reserves. 

No adverse impacts 
on the local 
community or East 
Pilbara Region.  

Improved road surface 
and design along 
realigned Marble Bar 
Road resulting in safer 
driving conditions. 

Waste 
Management 
continued 

DITR Leading 
Practice Sustainable 
Development Program 
for the Mining 
Industry—Tailings 
Management, 2007a. 

Guidelines for Mining 
in Arid Environments 
(Department of 
Minerals and Energy, 
1999).  

EPA Guidance 
Statement No.17 
Remediation 
Hierarchy for 
Contaminated Soil, 
2000b. 

Australian and New 
Zealand Guidelines 
for Fresh and Marine 
Water Quality 
(ANZECC/ARMCANZ, 
2000a). 

Completed studies 

An AMD assessment has been 
conducted for the Project 
(Section 8.9).  

Committed studies 

Investigations into the potential 
geotechnical and geochemical 
stability of waste fines and 
evaporation generated salts if 
incorporated into open pit 
backfill. 

Design mine structures (waste dump, 
WFSF, evaporation pond) to avoid and 
minimise adverse impacts on sensitive 
receptors (surface and groundwater 
quality).  

Develop appropriate management 
measures for waste rock to minimise the 
risk of pollution from handling and 
disposal areas. 

Implement the Acid Mine Drainage 
Management Plan (Appendix 8) as a 
contingency measure and implement that 
Plan should Jeerinah (Roy Hill) shale 
plan to be exposed. The AMD 
management plan will include 
groundwater monitoring and analysis of 
dewatered Potentially Acid Forming 
(PAF) material where required. 
Management of PAF includes using a 
dedicated PAF disposal area and 
scheduling backfill of PAF areas as a 
priority. AMD to be updated on availability 
of baseline data. 

Prepare and implement a Waste 
Management Plan as part of the 
Construction and Operation 
Environmental Management Plan. 

Appropriate 
management of waste 
generated by the 
Project with no risk to 
human health or 
adverse impacts on 
the environment, 
including impacts from 
groundwater, surface 
water and surrounding 
environment.  
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Other Issues    

Closure Planning 
and Rehabilitation  

The Project area is situated at the 
southern foot-slopes of the 
Chichester Range and extends into 
the Fortescue Valley. 

The highest point of the Project is 
550m Australian Height Datum 
(AHD) which falls to approximately 
450m AHD along the south-western 
boundary towards the sandy plains 
and low lying Marsh which has an 
elevation of approximately 400m 
AHD. 

The majority of the Project area 
occurs within the Jamindie and 
Turee land systems. These systems 
feature vegetation communities that 
are generally degraded as a result of 
grazing. The resulting reduction in 
vegetation cover causes the land 
systems to be susceptible to erosion. 

Rehabilitation will aim to achieve a 
stable and functioning landform that 
is consistent with the surrounding 
landscape and environmental 
values. 

Post-closure landforms inconsistent 
with natural environment due to 
inadequate rehabilitation techniques 
and landform contouring. 

Reduced inflow of surface water into 
the downstream catchment (the 
Marsh) due to creek diversions. 

Failure to establish safe, stable and 
non-polluting landforms from 
inadequate rehabilitation techniques. 

Aboriginal Heritage  The Project area lies within the 
Nyiyaparli People’s native title claim.  

Ongoing engagement with the 
Nyiyaparli People regarding the 
Project has occurred throughout the 
exploration and Project development 
phases. Representatives of the 
Nyiyaparli People participate in 
archaeological and ethnographic 
surveys.  

Many archaeological and some 
ethnographic sites have been 
identified throughout the Project 
area. 

Manage activities to comply with the 
Aboriginal Heritage Act, 1972. 

Damage to cultural heritage sites 
and/or ethnographical values located 
within or immediately adjacent to 
planned disturbance areas (pits, 
infrastructure locations, changes in 
surface flows from diversions and 
dewatering). 

Visual Amenity and 
Geoheritage  

Impacts on visual amenity resulting 
from the Project are expected to be 
minimal as the area experiences low 
visitor numbers and the realignment 
of the Marble Bar Road east of the 
Project area directs the public away 
from the majority of the mining 
operation with ridges and hills acting 
as visual buffers. 

At present there are no registered or 
proposed geoheritage sites within 
the Project area. 

Much of the geology, 
geomorphology, pedology and 
geological fine scale structures that 
occur in the Project area are 
widespread through the Iron Ore 
Province of the Pilbara region as a 
result of the similar climatic and 
weathering processes. 

Consider aesthetic and geological 
heritage values in Project activities 
and adopt measures to reduce 
impacts on the landscape. 

Minimise land disturbance, maximise 
recovery and re-use of soil resources 
and create final mine landform that 
are stable, revegetated and 
compatible with surrounding natural 
topography. 

Changes to the geological landscape 
and visual amenity of the Project 
area through ground disturbance, pit 
creation and associated Project 
infrastructure.  

Interruptions to visual amenity from 
the construction of a WRD, 
Evaporation Pond and Waste Fines 
Storage and other project facilities. 
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Closure Planning 
and Rehabilitation 
continued 

EPA Guidance 
Statement No.6 
Rehabilitation of 
Terrestrial 
Ecosystems, 2006b. 

ANZMEC and MCA 
Strategic Framework 
for Mine Closure, 
2000. 

DITR Leading 
Practice Sustainable 
Development Program 
for the Mining 
Industry: Mine Closure 
and Completion, 
2006c.  

DITR Leading 
Practice Sustainable 
Development Program 
for the Mining 
Industry: Mine 
Rehabilitation 2006d. 

Completed studies 

An assessment of the overall 
aim for the rehabilitation and 
closure of the Mine site once 
operations cease has been 
conducted (Section 8.10).  

Implement the Conceptual Closure and 
Rehabilitation Management Plan outlining 
measures to progressively rehabilitate 
mine landforms to meet agreed mine 
closure objectives (ie stable, revegetated 
with local species, minimise visual 
impacts, and final shapes that are 
compatible with the surrounding natural 
topography). 

Upon closure, all pit voids will be backfilled 
to above the baseline groundwater level. 

No adverse impacts to 
the environment or 
community following 
mine closure.  

Aboriginal Heritage 
continued 

EPA Guidance 
Statement No.41 
Assessment of 
Aboriginal Heritage, 
April 2004e. 

Ongoing Project 
archaeological and 
ethnographic surveys 
(Section 4.13).  

Ongoing consultation with the DIA and 
Nyiyaparli throughout the Project.  

Develop and implement Aboriginal 
Heritage Management Plan. 

Where disturbance of known cultural 
heritage sites and places with recognised 
ethnographical values cannot be avoided, 
obtain Section 18 Approval (WA). 

Implement control measures to protect 
undisturbed cultural heritage sites adjacent 
to the Project area. 

No unacceptable 
impacts on Aboriginal 
cultural values within 
the Project area.  

Visual Amenity and 
Geoheritage 
continued 

EPA Position 
Statement No.5 
Environmental 
Protections and 
Ecological 
Sustainability of the 
Rangelands in 
Western Australia, 
November 2004f. 

 

Completed studies 

A geoheritage assessment has 
been conducted for the Project 
(Section 4.13.2). 

No additional studies proposed 

Rehabilitate mine landforms to minimise 
visual impacts and have final shapes that 
are compatible with the surrounding 
natural topography. 

Minimised impacts to 
land forms of 
geological significance 
and visual amenity 
from the Project 
activities.  
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1. Introduction 

1.1 Background 
Established in 1955, Hancock Prospecting Pty Ltd (HPPL) has had a long and significant 
association with the iron ore sector in the Pilbara Region. Founder Lang Hancock first discovered 
iron ore in 1952 in the western Pilbara. Since the lifting of the Commonwealth iron ore export ban 
in 1960, 10 world class iron ore mines have been developed from Hancock discovered deposits. 

HPPL first explored Roy Hill in 1992 and has held exploration licences (E46/334, E46/335, 
E46/586, E46/592 and E47/1326) since 1993. These tenements, collectively referred to within the 
company as Roy Hill 1, are situated approximately 280km south of Port Hedland and 110km north 
of Newman in the Pilbara Region of Western Australia (WA) (Figure 1-1 and Figure 1-2). 

The iron mineralisation at Roy Hill 1 is associated with the lowermost unit of the Marra Mamba 
Formation (Nammuldi Member) and overlying detrital deposits of Kulbee Creek. Towards the end 
of 2006, HPPL had invested A$15 million on exploration resulting in 1Bt iron ore mineralisation 
being identified. From 2007 exploration was accelerated and a Joint Ore Reserves Committee 
(JORC) compliant resource has been established. Drilling is continuing to further define the 
resource for mining purposes. By the end of 2008, over A$50 million was spent on exploration.  

The Proponent Roy Hill Iron Ore Pty Ltd (RHIO), a wholly owned subsidiary of HPPL, proposes to 
develop Roy Hill 1 as an iron ore mine. The proposed Roy Hill 1 Iron Ore Mining Project Stage 1 
(the Project) is located within Roy Hill 1 tenements on the southern slopes of the Chichester 
Range. The Fortescue Marsh is located more than 2km to the southwest of the Project 
infrastructure and more than 6km from the Stage 1 mining area. The Project will consist of 
conventional open-pit strip mining with a capacity of 55Mt/a product with a target grade of 60% 
Iron. This will require an average 65Mt/a of ore to be mined. 

The Roy Hill 1 Project has a total operating life of approximately 20 years, however the operation 
will be divided into two stages. The scope of the two stages is described below: 

• Stage 1: construction of all infrastructure to meet the full 20 year life of mine, plus mining and 
processing ore from the Stage 1 Mining Area. Dewatering to provide ‘dry’ mining conditions in 
the Stage 1 area and advanced dewatering from future mining areas in Stage 2 in the 
southeast of the project area will supply the majority of water for operations. Additional water 
from opportunistic capture of rainfall will also be used. This will mean that all water 
requirements for Stage 1 would be sourced entirely from within the Project area and an 
external supply would not be required. Saline water produced from dewatering will be 
disposed in an evaporation pond. 

• Stage 2: mining and processing ore from the Stage 2 Mining Area and an external water 
supply.  

Figure 1-3 shows the elements of the Project included in each of the stages and Figure 1-4 shows 
the Project infrastructure layout. Figure 1-3 also shows the proposed location of the water supply 
(dewatering) borefield in the southeast corner of the Project area within the Stage 2 mining area. 
This area will be dewatered to a depth of 40m BGL. The freshwater abstracted from this area will 
be used as part of the water supply for Stage 1. 

1.2 Purpose of this document 
The purpose of this PER document is to present Project information, including but not limited to 
Project description, potential environmental impacts and management measures, using a risk 
based approach for assessment under the EP Act based on the scope of Stage 1 of the Project. 

Table ES0-1 lists the key characteristics of the Project during Stage 1. 

RHIO is investigating the establishment of an external borefield to the south of the Project area 
that would be able to meet the water requirements for Stage 2 mining and processing (Figure 1-5). 
This information will become available during Q3 2009. The aim is to obtain a separate approval 
for Stage 2 soon after Stage 1. This would allow RHIO to consider the benefits of balancing the 
Project water supply requirements between the sources within and external to the Project area 
while completing the detailed design of the Project. 
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Figure 1-1: Project location  
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Figure 1-2: Roy Hill 1 Project outline and tenure location 
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Figure 1-3: Conceptual mining stages  
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Figure 1-4: Conceptual project infrastructure layout 
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Figure 1-5: Location of external borefield investigations 
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1.3 Proposal overview 
The Project will consist of: 

• concurrent mining from several, relatively shallow (ie generally less than 100m deep) open 
pits along the mineralised foot slopes of the Chichester Range; 

• disposal of overburden in mined-out sections of the open pit to enable progressive 
rehabilitation; 

• run of mine ore crushing and loading onto open conveyors for transport to processing plant; 

• ore crushing and wet screening at the processing plant located on the north-western section 
of the Project area; 

• desanding (washing) of fines and disposal of the resulting waste to storage facilities and 
potentially to mined out pits. The desanding process will be purely mechanical comprising 
washing and gravity separation, with the only additive being a flocculant; 

• stockpiling and blending of ore at the mine site, prior to transport;  

• construction of a rail loop and load-out facilities in the north-western corner of the Project 
area;  

• construction of an airfield; 

• construction and use of site administration and support facilities, workshops, and 
hydrocarbon, explosive and chemical storage areas; 

• construction and use of accommodation village for up to approximately 750 personnel, 
1,500 people during peak construction. The exploration camp is to be used as a temporary 
accommodation camp for the workforce during early construction;  

• construction and use of access road from airstrip to the mine processing plant and access 
roads from the airstrip and the accommodation village to the realigned Marble Bar Road; 

• realignment of a section of the Newman to Marble Bar Road which currently bisects the 
Project area; 

• permanent diversion of Kulbee Creek and temporary diversion of other creeks and tributaries 
within the Project area including No Name and Kulkinbah Creeks; 

• provision of a drainage buffer zone (500m) along the western tenement boundary; 

• on-site back up and emergency power generation (20MW) and on-site distribution network; 

• installation of mine dewatering bores and associated pipelines at the active pit which extend 
below the watertable;  

• evaporation pond for disposal of saline water from dewatering and to store (as a base case) 
evaporation residue (salts) pending permanent disposal;  

• a waste rock dump located along near the northern boundary of the Project area;  

• two waste fines storage facilities, one each for Stage 1 and Stage 2; and 

• ancillary and other facilities. 

Clearing of areas for infrastructure and the construction of infrastructure will be undertaken as 
required.  
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1.4 The proponent 
RHIO holds several exploration tenements in the Chichester Range including those at Roy Hill. An 
application has been lodged with the Department of Petroleum and Minerals (DMP) for a series of 
mining leases that would cover the Project area. 

The Proponent of the Roy Hill 1 Iron Ore Mining Project is: 

Roy Hill Iron Ore Pty Ltd  
PO Locked Bag No 2 
WEST PERTH WA 6872  

For detailed information about the Roy Hill 1 Iron Ore Mining Project, contact: 

Mr Richard Wright  
Project Director   
Hancock Prospecting Pty Ltd 
Telephone: (08) 9429 8222  
Facsimile: (08) 9429 8266 
Email: richardw@hancockexplorationhq.com.au  

For specific information about the PER, contact: 

Ms Ailan Tran 
Project Manager for the Public Environmental Review 
Hancock Prospecting Pty Ltd 
Telephone: (08) 9429 8222 
Facsimile: (08) 9429 8266 
Email: ailan_tran@hancockexplorationhq.com.au 

1.5 Timing 
Subject to all government approvals being in place, construction of the mine is proposed to 
commence in early 2010 (refer to Table 1-1).  

Table 1-1: Project timing 
TIMING ACTIVITY 

3 December  2008 Submit draft PER for 20 year project for review by EPA Service Unit (SU). 

7 January 2009 EPA SU comments provided. 

16 February 2009 Submit revised draft PER for 20 year project for review by EPA SU. 

16 March 2009 EPA SU comments provided. 

April-May 2009 RHIO modifies PER for Roy Hill Stage 1. 

15 June to 10 August 2009 8 week PER public review period. 

10 August to 24 August 2009 RHIO response to public submissions. 

24 August to 7 September 2009 EPA SU reviews response to submissions 

7 September to 16 November EPA reports to Minister. 

November 2009 Minister to publish EPA report and consult with other decision making authorities. 

February 2010 Minister to issue statement under EP Act. 

2010 RHIO to satisfy pre-construction commitments.  

2011 RHIO to commence pre-strip and development of first open pit. 

2012 - 2014 RHIO to ramp-up to steady state production. 
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1.6 Consultation 
The Stakeholder Consultation Program has been conducted in parallel with the formal public 
review process under the EP Act. The Proponent has consulted with decision making authorities 
(DMAs), engaged landholders and other stakeholders concerning the Project. The main objectives 
of the stakeholder engagement and consultation program were to: 

• inform government agencies, local authorities, landholders, Nyiyaparli and other interested 
parties about the proposed Project; 

• present information to stakeholders to facilitate an informed assessment of the Project; 

• identify local concerns or interests to be taken into consideration in the planning and design of 
the Project; and 

• establish grounds for ongoing consultation.  

The Proponent has had ongoing engagement with the Nyiyaparli People regarding the Project. 
This has primarily been through the ongoing heritage investigations that RHIO has commissioned 
to ensure that the company’s obligations under the Aboriginal Heritage Act 1972 are fulfilled. 
Archaeological surveys, involving both senior traditional owners and more junior community 
members, have occurred regularly and three rounds of ethnographic surveys and community 
consultations have also occurred involving senior men from the Nyiyaparli claimant group and 
other Aboriginal groups. Consultation with the Nyiyaparli claimant group and other Aboriginal 
groups will continue throughout development of the Project. 

HPPL has also established a working relationship with the Roy Hill pastoralists, brothers 
Ramon (Ray) and Murray Kennedy, since 1992 with frequent communication and cooperation 
occurring between the parties. The pastoralists have been regularly consulted during the 
completion of baseline environmental studies. Ongoing consultation with the Kennedys has 
confirmed that the Project will not directly impact on the productive grazing area of the pastoral 
lease (located further south, around the Roy Hill Homestead). The key environmental impacts that 
may affect the pastoral station include surface water and groundwater management and 
progressive rehabilitation and mine closure. 

From the consultation undertaken to date, the key areas of concern were: 

• management of saline groundwater from dewatering; 

• changes in surface flows from diversion of creeks and temporary diversion structures, shadow 
effects from disrupting sheet flow and restoring diversions during progressive rehabilitation; 

• impacts from an borefield; 

• consideration of extreme weather events in the Project design; 

• potential groundwater contamination from oxidation of potentially acid forming material; 

• impacts on the Fortescue Marsh and associated wetlands; 

• damage to Acacia aneura (mulga) Woodlands, riparian and phreatophytic vegetation;  

• cumulative impacts with other operating and approved projects in the region; 

• protection of Aboriginal heritage sites; and  

• mine closure criteria.  

The results of the Stakeholder Consultation Program conducted to date are presented in 
Section 11 of this document. 
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2. Proposal justification  

2.1 Benefits of proposal proceeding 
Steel is a fundamental input for developing economies and history has demonstrated that the 
intensity at which steel is consumed per capita increases rapidly as economies develop. The 
United States of America (USA), Japan, Taiwan and South Korea are relevant case studies that 
demonstrate this relationship. China is following this well established path to economic 
development, with a much larger population base. Therefore the resulting growth in steel demand 
is on a much larger scale than anything previously experienced. China’s domestic sources of iron 
ore are generally low in grade and the Chinese steel sector has become increasingly reliant on 
iron ore imports. This trend is set to continue. Due to its location being relatively close to China, 
the Pilbara Region of Western Australia is well placed to supply iron ore to China. 

The recent downturn in the world economy has impacted both demand and prices for iron ore. 
Despite this the economies of China, and to a lesser degree India, are still expected to undergo 
significant growth over the coming years which will underpin demand for steel and iron ore. 
Research undertaken by Access Economics and presented by the Minerals Council of Australia 
(MCA 2008) indicates that if Australia wants to maintain its current market share of iron ore 
exports, production will have to increase by over 100% by 2020. To achieve this significant 
investment new operations and expansions of current operations will be required. 

Direct benefits from the Project includes creation of employment opportunities and investment in 
the mine and associated port and rail infrastructure, providing ongoing benefits to local 
communities, the State of Western Australia and the Australian economy as a whole through the 
purchase of goods and services, payment of royalties and company taxation payments. In the 
current economic environment the project will provide a significant injection of economic activity 
into the Western Australian economy.  

2.2 Alternatives considered 
The location of the mine site is controlled by the location of the ore body which is flat-lying and 
near the surface. One constraint on the project is the small size of the tenement in relation to the 
size of the ore body restricting the suitable locations available for critical infrastructure. Project 
infrastructure will be located to avoid, as far as possible, significant environmental features and 
Aboriginal heritage sites. 

2.2.1 Mining method 
Two methods to access the ore body were considered for the Project. They were the development 
of one large, shallow open pit or the progressive, staged development of a number of open cut 
strip mines. The staged development option has been selected to enable the Project to minimise 
the total area of disturbance at any one time. Additionally, the disposal of overburden through 
backfilling of mined out areas is expected to eliminate the requirements for out of pit overburden 
storage following the initial two to three years of operations, and will allow for progressive 
rehabilitation of mined out areas. 

2.2.2 Transport 
This proposal does not consider the transport of iron ore from the mine site. This will be the 
subject of a separate proposal and referral to the EPA.   

2.2.3 Waste fines storage facility 
Waste fines will be generated during the desanding process and discharged as 55% solids by 
weight slurry to a Waste Fines Storage Facility during Stage 1. A second WFSF may be required 
for disposal of waste fines during Stage 2. Apart from a flocculent additive, no chemicals will be 
used in the desanding process. Waste fines storage is discussed in Section 5.3.8.  

2.2.4 Water supply 
The original mining sequence took advantage of the bedded ore occurring at ground level 
(reducing the volume of overburden that would be removed to access the ore).  
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However, this resulted in the abstraction of a significant volume of hyper-saline water which could 
not be used for ore processing. This meant that dewatering would not provide sufficient freshwater 
to meet the full water demand of the mining operation (processing plant, dust suppression and 
potable use). Therefore, an additional water supply was identified as being required for the Project. 
The net water supply requirement for the Project is approximately 15GL/a. To meet the shortfall 
two options to supply the make-up water were considered. They were either an external borefield 
or using excess dewatering flows from the Hope Downs Iron Ore Project (Hope Downs). 
Investigation of the timing and volume of water required for the Project showed that the availability 
of excess water from Hope Downs would not correspond to the schedule of demand from Roy Hill 
1. A borefield became the preferred option for a secure water supply with potential for demand on 
the borefield to be reduced if supply could be sourced from Hope Downs.  

The mining sequence was then reconsidered and two environmental benefits were identified from 
commencing mining in areas where the ore is located in freshwater. Pit dewatering would provide 
a freshwater supply for ore processing and the volume of hyper-saline water to be disposed would 
be reduced. The revised mining sequence will commence in the north-western corner of the 
Project area. Even so, this still results in a supply shortfall. Further calculations of the water 
available from advance dewatering in future mining areas and capture of surface water showed 
there is sufficient water supply for 10 years of mining. This has resulted in a two stage approach to 
achieving environmental approval for the Project. The EPA confirmed acceptance of the two stage 
approach to obtaining environmental approval for the Project on 24 April 2009; and has accepted 
the scope of this PER in the Stage 1 approval. Water supply is discussed further in Section 5.3.5. 

2.2.5 Environmental constraints 
Other existing environmental constraints on the Project are stormwater runoff, local drainages and 
saline groundwater. A Surface Water Assessment was conducted by specialist consultants Gilbert 
and Associates in which approaches to limiting changes to the distribution of surface runoff flow in 
watercourses downstream of the mine area both during and post-mining were considered (2009). 
The assessment looked at both temporary and permanent interception and diversion channels to 
convey runoff. From the assessment a conceptual stormwater management scheme was 
developed which prescribes a combination of both permanent and temporary diversions that will 
be constructed as mining progresses. The scheme is discussed in detail in Section 5.4.3. 

Another existing environmental constraint is that a significant proportion of the bedded ore body 
(60%) lies below the water table, some of which is also below the salt water interface associated 
with the Marsh groundwater system. The salt water interface has been observed to exist in the 
alluvial sequence and underlying Nammuldi Formation below 370m AHD (MWH, 2009). The 
volume of saline water abstraction will vary during the Project life. Saline water unsuitable for use 
in ore processing will require disposal. The base case option for the management of saline 
dewatering flows is the construction of an evaporation pond with sufficient capacity to retain and 
evaporate all of the saline flows generated over the full 20 year mine life (Section 5.3). 

2.3 No development option 
Iron ore plays a significant role in the state and national resource industry. In 2007, the estimated 
value of Western Australia's mineral and petroleum industry reached A$53.1 billion with iron ore 
representing 30% of this (DOIR 2008). The iron ore sector is providing funding to invest in crucial 
infrastructure to ensure Western Australia's continued economic growth and prosperity. In addition 
mining projects accelerate investment contributing to State and Regional economies through long 
term investments in partnerships, purchasing goods and services, cash grants and donations, in-
kind support and training programs. A ‘no development’ option will result in the ore being left in the 
ground and no economic value being obtained from the ore, including no taxes or royalties to 
government. The mining industry employs some 52,000 people in Western Australia, with Pilbara 
iron ore operations employing up to 9,000 people (Pilbara Development Commission (PDC), 
2008). The Project proposes to employ on average 750 workers during both the construction 
(1,500 people during peak construction) and operation phases with indirect employment in various 
sectors. A ‘no development’ option will result in a loss of potential employment opportunities.  



 

3. Environmental assessment process 

3.1 Relevant legislation and policies 
The following sections list the State and Commonwealth environmental and heritage legislation 
and regulations, guidelines and standards relevant to the Project. 

3.1.1 State government legislation 
The EP Act is the governing legislation relevant to environmental protection in Western Australia. 
The EP Act is the main statute under which the Western Australia environmental approvals 
processes are conducted (Table 3-1).  

Table 3-1: State legislation relevant to the Project  
STATE LEGISLATION 

Aboriginal Heritage Act 1972  

Agriculture and Related Resources Protection Act 1976 

Bush Fires Act 1954 and Regulations  

Conservation and Land Management Act 1984  

Contaminated Sites Act 2003  

Dangerous Goods Safety Act 2004 and Regulations 

Dangerous Goods (Transport) Act 1998 and Regulations 

Environmental Protection Act 1986  

Health Act 1911 

Land Administration Act 1997 

Litter Act 1979 

Local Government Act 1995 

Mining Act 1978  

Mines Safety and Inspection Act 1994 

Rights in Water and Irrigation Act 1914  

Soil and Land Conservation Act 1945  

Waterways Conservation Act 1976  

Wildlife Conservation Act 1950  

3.1.2 Commonwealth legislation 
A proposed action that may have a significant impact on a matter of national environmental 
significance requires approval from the Commonwealth under the Environmental Protection and 
Biodiversity Conservation Act 1999 (EPBC Act). Matters of national environmental significance 
are: 
• nationally threatened species and ecological communities; 
• migratory species protected under international agreements (ie Japanese- Australia Migratory 

Birds Agreement (JAMBA) and China-Australia Migratory Bird Agreement (CAMBA)); 
• Ramsar wetlands of international importance; 
• the Commonwealth marine environment; 
• world heritage properties; 
• national heritage places; and 
• nuclear actions. 

 

Roy Hill Iron Ore Pty Ltd 13 Roy Hill 1 Stage 1 Public Environmental Review June 2009  



 

The Project was referred to the Department of Environment, Water, Heritage and the Arts 
(DEWHA) under the EPBC Act on 1 December 2008 (EPBC No. 2008/4624). On 23 December 
2008 DEWHA determined the proposed action is “not a controlled action” therefore 
Commonwealth approval under the EPBC Act is not required (Appendix 3). 

Commonwealth legislation relevant to the Project is listed in Table 3-2. 

Table 3-2: Commonwealth legislation relevant to the Project  

COMMONWEALTH LEGISLATION  

Aboriginal and Torres Strait Islander Heritage Protection Act and Regulations 1984 

Energy Efficiency Opportunities Act and Regulations 2006 

Environmental Protection and Biodiversity Conservation Act 1999 and Regulations 2000 

National Greenhouse and Energy Reporting Act 2007 and Regulations 2008 

Native Title Act 1993 

3.2 Guidelines and standards 
Standards and guidelines relevant to the Project are listed in Table 3-3. 

Table 3-3: Applicable standards and guidelines relevant to the Project 

APPLICABLE STANDARDS AND GUIDELINES  

Environmental Protection Authority 

Guidance Statements 

No. 6 – Rehabilitation of Terrestrial Ecosystems, June 2006. 

No. 12 - Minimising Greenhouse Gas Emissions, October 2002. 

No. 18 - Prevention of Air Quality Impacts from Land Development Sites, March 2000. 

No. 19 - Environmental Offsets, June 2007. 

No. 34 - Linkage Between EPA Assessment and Management Strategies, Policies, Scientific Criteria, Guidelines, 
Standards and Measures Adopted by National Councils, April 1998a. 

No. 41 - Assessment of Aboriginal Heritage, April 2004. 

No. 48 - Draft Guidance on Groundwater Environmental Management Areas, 1998b. 

No. 51 - Terrestrial Flora and Vegetation surveys for Environmental Impact Assessment in Western Australia, June 
2004. 

No. 54 - Consideration of Subterranean Fauna in Groundwater and Caves During Environmental Impact Assessment in 
Western Australia, December 2003. 

No. 55 - Implementing Best Practice in Proposals Submitted to the Environment Impact Assessment Process, December 
2003. 

No. 56 - Terrestrial Fauna Surveys for Environmental Impact Assessment in Western Australia, June 2004. 

Position Statements 

No. 2 - Environmental Protection of Native Vegetation in Western Australia, December 2000. 

No. 3 - Terrestrial Biological Surveys as an Element of Biodiversity Protection, March 2002. 

No. 4 - Environmental Protection of Wetlands, November 2004. 

No. 5 - Environmental Protection and Ecological Sustainability of the Rangelands in Western Australia, November 2004. 

No. 6 - Towards Sustainability, August 2004g. 

No. 7 - Principles of Environmental Protection, August 2004. 

No. 8 - Environmental Protection in Natural Resource Management, June 2004h. 

No. 9 - Environmental Offsets, January 2006c. 

Department of Environment and Conservation (DEC) (formerly Department of Environment) (DoE) 

Draft Code of Practice for Rural Landfill Management (DoE, 2000).  

Landfill Waste Classification and Waste Definitions (DoE, 1996). 
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APPLICABLE STANDARDS AND GUIDELINES  

Department of Minerals and Petroleum (formerly Department of Industry and Resources) 

Council of Australia and New Zealand and Minerals Council of Australia (ANZECC/MCA) (2000), Strategic Framework 
for Mine Closure. 

Guidelines for Mining in Arid Environments, June 1996. 

Guidelines for the Protection of Surface and Groundwater Resources During Exploration Drilling, November 2002. 

Guideline to Help You Get Environmental Approval for Mining Projects in Western Australia, March 1998. 

Mining Below the Water Table in the Pilbara, August 1999. 

Environmental Notes on Waste Rock Dumps, January 2001a. 

Environmental Notes on Firebreaks, March 2001b. 

The assessment of water quality, air quality and noise emissions will be conducted in reference to the following 
guidelines 

Council of Australia and New Zealand (ANZECC/ARMCANZ) (2000) Australian and New Zealand Guidelines for Fresh 
and Marine Water Quality, 2000. 

A Guide to the Application of the ANZECC/ARMCANZ Water Quality Guidelines in the Minerals Industry. Aust. Centre 
for Mining Environmental Research. 2003. 

International and Australian Standards 

AS/NZS ISO 14001:2004a - Environmental Management Systems - Requirements with Guidance for Use Australian 
Code for the Transport of Dangerous Goods by Road and Rail (Sixth Edition) (ADG Code). 

Australian Code for the Transport of Dangerous Goods by Road and Rail (Seventh Edition) (ADG Code). 

Australian Standard AS 1940-2004b - Storage and Handling of Flammable and Combustible Liquids. 

Australian Standard AS 2436-1981 - Guide to Noise Control on Construction, Maintenance and Demolition Sites. 

Australian Standard 3580.1.1:2007 - Methods for sampling and analysis of ambient air; Part 1.1: Guide to siting air 
monitoring equipment. 

Australian Standard 3580.9.8: 2001 - Methods for sampling and analysis of ambient air, Method 9.8: Determination of 
suspended particulate matter – PM10 continuous direct mass method using a tapered element oscillating microbalance 
analyser. 

Australian Standard 3580.10.1:2003 - Methods for sampling and analysis of ambient air, Method 10.1: Determination of 
particulate matter – Deposited Matter – Gravimetric method.  

Australian Standard 5667.1:1998 – Water Quality – Sampling Part 1: Guidance on the Design and Sampling Techniques 
and the Preservation and Handling of Samples. 

3.3 Existing land use zoning 

3.3.1 Pastoral activities 
The Pilbara contributes only a small part of the overall agricultural production in Western Australia. 
As conditions in the Region are generally unfavourable for crop production, pastoral activities 
account for the majority of agricultural output (Department of Agriculture (DoA), 2003). Prior to the 
resources boom of the 1960s, the pastoral industry was the mainstay of the economy (Newman 
and Waller, 2003). Pastoral leases now cover about one third of the Pilbara, where cattle graze on 
native shrublands and grasslands. 

The Project is located on RHPS, which is used for low intensity cattle grazing. The productive 
grazing area of the station is located south of the Project around the Roy Hill Homestead. The 
RHPS is owned by Roy Hill Pty Ltd, which is not affiliated with the Proponent.  

3.3.2 Mining 
The Pilbara is the leading mining sector region in Western Australia, contributing to over 57% of 
the State’s total income from the mining industry (Department of Planning and Infrastructure (DPI), 
2002). Whilst mining is not currently undertaken in the Project area, mineral exploration has and is 
continuing to occur along the mineralised portions of the Chichester Range. Fortescue Metals 
Group Pty Ltd (FMG) has commenced operations at the Cloud Break mine, 50km to the west of 
the Project area, and at the Christmas Creek mine within tenements adjacent to the northwest 
boundary of the Project area.  
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About 60km to the west of the Project, within the Hamersley Ranges, Rio Tinto has three existing 
mines (Yandicoogina, West Angelas and Hope Downs) (Figure 1-1). BHP Billiton Iron Ore (BHPB) 
operates the Mount Whaleback and Jimblebar mines 100km to the south and the Marillana Creek 
(Yandi) and Mining Area C mines approximately 70km to the west (BHP Billiton, 2008). Demand 
for iron ore is expected to continue to grow as a result of demand from South-East Asia and China 
(DoIR, 2008). To cater for this demand the industry has been expanding mine capacities, opening 
new mines and upgrading existing regional infrastructure, with new port and rail facilities currently 
under development.  

3.3.3 Tourism 
The Pilbara Region offers a diverse range of parks, reserves and recreational areas. Karijini 
National Park provides for a range of recreational pursuits (DEC, 2008a) and is perhaps the 
region’s greatest natural attraction. Karijini National Park is centred in the Hamersley Ranges of 
the Pilbara, situated approximately 100km northwest of the Project and covering an area of some 
6,274km², it is the second largest National Park in Western Australia (DEC, 2008a). The Project 
area does not encompass any significant potential tourism prospects. 

The Marsh, an extensive, episodically inundated samphire marsh is located southwest of the 
proposed Project facilities and has tourism potential related to water birds that opportunistically 
use surface water in the Marsh. The Marsh is not currently vested as a conservation reserve, 
however the DEC plan to obtain reserve status over portions of the Marsh at the expiration of 
pastoral leases in 2015. This proposed reserve is discussed in Section 4.9.2. 

 

 



 

4. Existing environment 

4.1 Scope of environmental investigations 
This section describes the existing environment of the Project area. Baseline environmental 
investigations were completed across the whole Project area to allow for impact assessment over 
both Stage 1 and Stage 2 mining areas.  

The baseline environmental surveys and investigations conducted for the Project include an 
assessment of a northern transport corridor. The northern infrastructure corridor would be used to 
connect the mining area to the project, or a third-party owned, rail network for transport of iron ore 
to Port Hedland. The tenure for this area is held by FMG. FMG received environmental approval to 
develop the area covered by the proposed northern infrastructure corridor, as part of its Stage B 
approval. Future plans to develop in this area would be done through an agreement directly with 
FMG. As discussions have not yet taken place with FMG, the decision was taken not to seek 
environmental approval at this time and the corridor has not been included in Stage 1. The corridor 
(if required) is now expected to be included in either the Stage 2 or the rail assessment. 

Therefore, the northern infrastructure corridor has been removed from the scope of the Project. 
The environmental assessment for the Stage 1 mine does not include a northern transport corridor 
or independent rail and port facilities. 

4.2 Regional setting 
The Project is situated in the Pilbara Biogeographic Region, which spans 179,287km², of the 
Interim Biogeographic Regionalisation for Australia (IBRA) classification. Bioregions are defined on 
the basis of climate, geology, landforms, vegetation and fauna. The Pilbara Biogeographic Region 
consists of four sub-regions; Hamersley, Fortescue Plains, Chichester and Roebourne sub-regions 
(Thackway and Cresswell, 1995). The Project area is located on the boundary of the Fortescue 
Plains and Chichester biogeographic sub-regions.  

The Chichester sub-region is typically granite and basalt plains supporting shrub steppe 
characterised by Acacia pyrifolia over Triodia pungens hummock grasses. The Chichester sub-
region plains are also known to support shrub steppes of Acacia inaequilatera over Triodia 
wiseana (Thackway and Cresswell, 1995; and Kendrick and McKenzie, 2001).  

The Fortescue Plains sub-region is described as …alluvial plains and river frontages with salt 
marshes, mulga bunch grass, and short grass communities on alluvial plains (Thackway and 
Cresswell, 1995 p.96). River gum (Eucalyptus camaldulensis) woodlands fringe the drainage lines. 
This sub-region is consistent with the vegetation and fauna of the south-western section of the 
Project area; including the alluvial plains, river frontages and River gum woodlands that fringe the 
Fortescue River and Kulkinbah Creek traversing the south-western boundary of the Project area.  

4.3 Climate 
The Pilbara Region experiences an arid tropical climate with two distinct seasons (hot, wet 
summers and cool, dry winters), very low rainfall, high evaporation and high daytime temperatures. 
The region experiences hot weather between October and April and mild weather between May to 
September.   

Based on data collected from Newman the hottest months are November to February with average 
(mean) maximum temperatures between 35°C to 39°C. The coolest months are June and July with 
average maximum temperatures between 22°C to 24°C (Bureau of Meteorology (BoM), 2008).  

Rainfall is low and variable throughout the Pilbara Region, with average regional rainfall fluctuating 
from 250mm to 450mm. January and February tend to experience maximum rainfall with averages 
of 51.4mm and 80.1mm respectively. January and February also account for the maximum 
number of days of precipitation being 4.5 and 5 days respectively. Summer rainfall events 
originate from scattered and occasional thunderstorms often associated with cyclone events 
(BoM, 2008). During May and June, rainfall derives from tropical cloud bands. A rainfall gauge 
located at RHPS has the longest record in the region. Historical rainfall records at the Station are 
available for the period 1900 to 1998. Average rainfall at Roy Hill is some 257mm. The highest 
rainfall on record is 812mm recorded in 1955 (Gilbert and Associates, 2009). 
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Evaporation in the Pilbara Region is very high with annual evaporation ranging from 2,200mm to 
4,200mm (Luke et al, 1987). This indicates that average evaporation rates generally exceed the 
mean annual rainfall, contributing to an arid climate.  

Wind speed averages a high of 11.2km/h in the month of October. The month of May experiences 
the slowest wind speeds with 6.8km/h. Wind speeds tend to be stronger during the morning than 
the afternoon, with winds originating from the east in all seasons (BoM, 2008a). The most humid 
month of the year is June which records an average of 34% humidity (3.00pm recording) 
(BoM, 2008).  

4.3.1 Climate change 
Over the last century marked changes have been observed in a number of Australian climatic 
variables. Annual average temperatures have increased by 0.9oC since 1910 with the greatest 
warming occurring in central Australia (Garnaut, 2008). 

The northwest of Australia, which encompasses the Pilbara Region, has seen significant increases 
in annual rainfall from 1900 to 2007. There also appears to have been an increase in the 
proportion of severe (category 3 and 4) cyclones. Tropical cyclones in Australia are subject to 
multi-decadal variability in frequency and intensity. Whilst single events cannot be directly 
attributed to climate change, it may affect factors that lead to events such as intense tropical 
cyclones (Garnaut, 2008). Therefore it is expected the frequency and severity of cyclonic (intense 
rainfall) events in the northwest of Australia will increase with projected global warming. 

4.4 Geomorphology 

4.4.1 Topography 
The Project area lies across the Fortescue Valley and Chichester Plateau Sub-regions as 
classified by IBRA. The Fortescue Valley is a very long narrow region which occupies the trough 
between the Chichester and Hamersley Plateaux. The Project area is situated at the southern foot-
slopes of the Chichester Range and extends into the Fortescue Valley. The southern flank of the 
Chichester Ranges slopes gently down to the alluvial plain of the Fortescue Valley where low 
surface gradients have resulted in the formation of ephemeral, narrow, elongated claypans 
(EPA, 1988). The highest point of the Project is 550m Australian Height Datum (AHD) which falls 
to approximately 450m AHD along the south-western boundary towards the sandy plains and low 
lying Marsh which has an elevation of approximately 400m AHD (Aquaterra, 2004; Beard, 1975).  

4.5 Land systems and soils 
The Western Australian DoA (Van Vreeswyk et al, 2004) has classified the various land systems 
found in Western Australia. Those within the vicinity of the Project area and infrastructure locations 
are provided in Table 4-1.  

Many of the land systems in the Fortescue Valley feature woodlands and shrublands on better 
quality soils that are dependent on over bank flooding and sheet flows following heavy rainfall. The 
clays and heavier duplex soils of the Fortescue Valley are most prone to erosion (Van Vreeswyk et 
al, 2004 as cited in SMEC, 2009a). 

The Jamindie and Turee land systems feature significant vegetation communities (mulga Low 
woodlands) that are generally degraded as a result of grazing. The resulting reduction in 
vegetation cover causes these land systems to be susceptible to erosion, especially in areas 
featuring duplex soils. The Jamindie land system occupies the majority of the Project area  
(Figure 4-1). The Coolibah, Fan, Marrillana, Narbung and Warri are also significant land systems 
containing surface or groundwater dependent vegetation which have the potential to be impacted 
by changes to surface hydrology.  
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Table 4-1: Land systems and land types of the Roy Hill Project area  

LAND SYSTEM NAME DESCRIPTION OF LAND SYSTEM 

Adrian Stony plains and low silcrete hills supporting hard spinifex grasslands. 

Boolgeeda Stony lower slopes and plains below hill systems; not degraded or eroded. 

Calcrete  Low calcrete platforms and plains; not degraded or eroded. 

Coolibah Flood plains with weakly gilgai clay soils supporting coolibah woodlands with tussock 
grass understorey. 

Fan Hardpan plains and gilgai plains supporting groved mulga shrublands and minor tussock 
grasslands. 

Jamindie Stony hardpan plains and rises supporting groved mulga shrublands, occasionally with 
spinifex understorey. 

Marillana Gravelly plains with large drainage foci and un-channelled drainage tracts supporting 
snakewood shrublands and grassy mulga shrublands. 

McKay Hills, ridges, plateaux remnants and breakaways of metasedimentary and sedimentary 
rocks supporting hard spinifex grasslands. 

Narbung Alluvial wash plains with prominent internal drainage foci supporting snakewood and 
mulga shrublands with halophytic low shrubs. 

Newman  Rugged ironstone ridges, plateaux and mountains; hard spinifex pastures in good to 
excellent condition; no erosion. 

River Flood plains and terraces flanking major rivers and creeks; little pasture degradation or 
erosion. 

Turee Stony alluvial plains with gilgaied and non-gilgaied surfaces supporting tussock 
grasslands and grassy shrublands. 

Warri Low calcrete platforms and plains supporting mulga and cassia shrublands. 

(Source: Van Vreeswyk et al [2004]) 

4.6  Geology 
The Pilbara Region has a long history of tectonic stability and slow rates of erosion. The Region is 
home to some of the oldest erosion surfaces found anywhere in the world with the underlying 
sedimentary and igneous rocks being up to 3.72 billion years old. The Project is located on the 
south-eastern portion of the Pilbara Craton, which consists of Archaean granites and 
metamorphosed volcanic rocks overlain with iron-rich sedimentary rocks from the Archaean to 
Proterozoic period known as banded iron formations (BIF). Chert, shale and dolomite are 
commonly found in association with the BIF (Pepper, et al., 2008). 

The Hamersley Basin, which occupies most of the southern part of the Pilbara Craton, can be 
divided into three (3) stratigraphic groups; the Fortescue, Hamersley and Wyloo Groups 
(Beard, 1975). Of the three groups, the Hamersley Group is the most relevant to the Project. 
Generally 2.5km thick, it contains both the Brockman and the Marra Mamba Iron Formations, 
which together provide most of the known major iron ore deposits in the Pilbara Region 
(O'Brien, 1992).  

The regional geology surrounding the Project has been mapped and described in detail. The 
Project area lies within an extensive area dominated by alluvial and colluvial geology (Thorne and 
Tyler (1997). These fit into four defined classifications: 

• Brecciated siliceous caprock of dolomitic rock (Czz); 

• Calcrete sheet carbonate along major drainage lines (Czk); 

• Alluvium of unconsolidated silt, sand and gravel along drainage and floodplain (Qa); and 

• Alluvium and colluvium of red-brown sandy clay (Qw). 
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Figure 4-1: Land systems located within HPPL mining tenements. 
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The Project area covers part of the Chichester Plateau, and northern fringes of the Fortescue 
Valley. The rocks of the Chichester Plateau are mainly volcanic, tuff and basalt, with intercalated 
shales and sandstones in strata, often capped by the Marra Mamba Iron formation, which is very 
hard and resistant and is responsible for the escarpment of the Chichester Range (Beard, 1975). 
The underlying basalts of the Chichester Range continue uninterrupted to dip down beneath the 
Fortescue Valley and then onwards beneath the Hamersley Escarpment. The Fortescue Valley 
consists mainly of Quaternary alluvium, colluvium and sand plains overlying the Tertiary Oakover 
formation (limestone and calcareous gravels) and chert breccias that are exposed locally 
(Beard, 1975).  

The iron mineralisation proposed to be developed by the Project is a unit of the Marra Mamba 
Formation known as the Nammuldi Member and the overlying detrital deposits (Figure 4-2). The 
Marra Mamba formation lies over the shale, chert and dolomite of the Jeerinah Formation. The 
detrital deposits of the drainage lines and floodplains consist mainly of clays, unconsolidated silt, 
sand and gravel, while above this layer along the drainage lines are calcrete and silcrete deposits. 
Quaternary alluvial and colluvial deposits of red-brown sandy clay are found on the lower slopes of 
the ranges and increase in thickness heading south west into the Fortescue Valley (MWH, 2007; 
Ecologia Environment [Ecologia], 2008a). 

4.7 Air quality 

4.7.1 Dust and emissions 
The Project is located in a remote, arid pastoral rangeland environment. The nearest residence is 
the RHPS homestead, which is located approximately 10km to the south. Present dust levels in 
the Project area are typical of those associated with a rural arid environment. The primary sources 
of dust are wind erosion from exposed soil, and dust from vehicle movements on local roads and 
tracks, and stock movements (ie during mustering). Bushfires, livestock and vehicles are the 
primary sources of gaseous emissions (mainly carbon dioxide). Existing mines in the vicinity of the 
Project are likely to contribute to regional levels of particulate matter. However, as separation 
distances are over 50km there is a sufficient buffer to ensure the local air shed is not significantly 
influenced by existing mining activity (Heggies Pty Ltd, 2009a).  

The available wind rose information for Newman from BoM indicates that the predominant wind 
direction is from the east in all seasons. This wind direction would direct the majority of dust 
generated by the Project away from the closest potentially sensitive residence (ie Roy Hill 
homestead), however there would be some occasions when the wind direction could blow dust 
towards this homestead (Heggies Pty Ltd, 2009a). The closest sensitive receivers (environment 
and human) to the Project are provided in Table 4-2.  

Table 4-2: Closest sensitive receivers 

RECEIVER NAME DISTANCE FROM PROJECT 

Fortescue Marsh 2km (at nearest point) SW 

Roy Hill homestead 10km S 

Proposed Christmas Creek camp  26km NW 

Ethel Creek homestead 38km SSE 

Poonda Outvillage 39km SSW 

Noreena Downs 41km NNE 

Bonney Downs 48km N 

Warrie Outvillage (not residential) 48km NW 

Marilliana 57km W 

Bamboo Springs 71km NNW 

Hillside Outvillage 90km NW 

Balfour Downs 93km ESE 

Mulga Downs Outvillage 107km WNW 
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Figure 4-2: Typical sections  
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4.7.2 Noise 
The Project location is isolated; the nearest place of residence is RHPS homestead situated 
approximately 10km south of the Project area and Ethel Creek homestead 38km south-southeast 
of the Project. The proposed FMG mining camp at Christmas Creek is located 26km northwest of 
the Project and the closest township is Nullagine located approximately 60km to the north-
northeast. Elevation of the Project area is approximately 450m AHD, meaning that gradients to the 
nearest residences (homestead) to the south are gentle. Ambient wind conditions recorded at the 
Newman airport between 2005 and 2007 indicate that low to moderate wind speeds are a feature 
of the region to be considered in the assessment of ambient noise levels (Heggies Pty Ltd, 2009b). 
The distance between the Project and the nearest sensitive receivers (Table 4-2) indicates noise is 
unlikely to have an impact on the receptors. 
Heggies Pty Ltd performed a Noise Impact Assessment for the Project (Heggies Pty Ltd, 2009b). 
The existing acoustic environment is dominated by wind and intermittent traffic on the Newman to 
Marble Bar Road. A summary of ambient noise levels at the Project Site Entrance (Location 1) and 
Marble Bar Road (Location 2) are presented in Table 4-3.  

Measured A-weighted noise levels (LA) are the maximum measured during the time period 
(LAmax). The noise level which is exceeded for one percent of the measured time period is 
represented by LA1 and the noise level which is exceeded for 10 percent of the measured time 
period is represented by LA10. An LA10 level represents the “intrusive” noise level. The noise 
level is considered A-weighted because it is filtered in to measure how the human ear would 
perceive sound (Heggies Pty Ltd, 2009b). 

Table 4-3: Ambient noise levels 

MONITORING LOCATIONS 

LA10 (15 minute)  LA1 (15 minute) LAmax (15 minute)  

 Day  Evening  Night Day  Evening  Night Day  Evening  Night 

Location 1 45 47 45 52 49 51 57 51 54 

Location 2 43 42 26 60 58 27 70 73 45 

Note 1: Day 0700 -1900 hours; Evening 1900 to 2200 hours; Night 2200 to 0700 hours.  

(Source: Heggies Pty Ltd 2009b).  

4.8 Groundwater 

4.8.1 Regional hydrogeology 
The primary aquifer in the mining area is associated with the secondary permeability of the 
mineralised or weathered components within the Nammuldi Member of the Marra Mamba 
Formation. Local faulting is believed to provide localised areas of enhanced permeability within the 
surrounding bedrock. Groundwater is also found in the alluvial deposits occurring on the foot 
slopes of the Chichester Ranges and within the floodplain associated with the Fortescue River. 
The alluvial aquifer is variable in nature, ranging from sands and gravels to clay. Overall the 
alluvial deposits form a significant aquifer which has historically been used to supply water for 
pastoral activities.  

A significant aquifer in the area is formed by the Warri Dolomite which occurs beneath the Marsh 
and contains highly saline water. This aquifer is separated from the Nammuldi Member by the Roy 
Hill Shale which is essentially impermeable although saturated itself (an aquiclude). However, 
limited hydraulic connections may exist due to faults (MWH, 2007). The Wittenoom/Carawine 
Formation associated with karstic dolomite is also known to form a significant aquifer to the west 
and south of the mine area. 

Roy Hill Iron Ore Pty Ltd 23 Roy Hill 1 Stage 1 Public Environmental Review June 2009  



 

4.8.2 Project hydrogeology 
Mining at the Project will require excavations below the water table. To allow mining under dry 
conditions dewatering of the ore body will be required. MWH has performed hydrogeological 
investigations at the Project site from 2005 to present. Work conducted to date includes 
developing a dewatering model, strategies and mapping the expected cone of depression that will 
result from mining activities (MWH, 2009). The scope of the mine dewatering investigations 
includes: 
• 26 water exploration boreholes; 
• six test dewatering boreholes; 
• five regional monitoring boreholes; 
• test pumping of six production boreholes;  
• construction and calibration of a numerical groundwater model covering the greater mine 

area; 
• use of the groundwater model in predictive mode to define the extent of drawdown associated 

with each stage of mining; and 
• borehole for village water supply. 

Preliminary hydrogeological data has also been collected during resource definition drilling over 
the period March 2008 to November 2008 and March 2009 to April 2009 to assess the potential for 
an external borefield. Additional investigations are scheduled from May 2009 to further investigate 
this borefield for water field supply for Stage 2 of the project.  

Within the Project area, drilling results indicate that the depth to groundwater ranges from 
46m BGL on the high ground to 8m BGL in local areas adjacent to drainage lines, with an average 
of 35m BGL. The hydraulic gradient in the northern part of the Project area is to the south in the 
direction of Kulbee Creek. The hydraulic gradient over the wider Project area is from northeast to 
southwest. The available water level data indicates that the groundwater gradient is steeper 
towards the outcrop areas of the Marra Mamba and Jeerinah Formation, with the groundwater 
profile generally mimicking the topography. The steeper groundwater gradient near the outcrops is 
the result of impervious bedrock material such as the shale of the Jeerinah Formation (MWH, 
2007). Hydrogeological cross-sections for the Project area are presented in Figure 4-3. 

Six distinctive hydrogeological units have been identified within the Project area: 
• Colluvium/Alluvium; 
• Calcrete/Lower Alluvium; 
• Detritals; 
• Marra Mamba Ore; 
• Marra Mamba BIF; and 
• Jeerinah Formation. 

Saline groundwater occurs near the surface to the southwest of the Project area near the Marsh 
with salinity levels increasing significantly with depth. Saline water is also found close to the 
surface towards the Fortescue River to the south. Water contained in the outcrop areas and upper 
levels of the alluvial deposits is generally fresh with salinity increasing with depth and towards the 
Marsh. The aquifer associated with the Nammuldi Member ore deposits features fresh water near 
the surface increasing in salinity with depth (MWH, 2009). Figure 4-3 shows hydrogeological cross 
sections at 7513500mN and 7505300mN. 

The location of the fresh and saline groundwater interface was identified by MWH within the 
Nammuldi Formation and alluvial sequence during the hydrogeological monitoring program. This 
saline interface originates from the Marsh. The increased salinity in groundwater under the Marsh 
is likely to be from evapo-transpiration, and the mobilisation of salts accumulating at the surface 
due to episodic flooding and drying out of the system.  

Management of the saline interface will form an important component in the overall management 
strategies developed for the project. If not managed correctly, dewatering of the open pit mines 
and groundwater abstraction for processing and village requirements from within the Nammuldi 
Member and Alluvial aquifers have the potential to mobilise this hyper-saline water (MWH, 2009).  
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Figure 4-3: Hydrogeological cross sections 7513500mN and 7505300mN 
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Figure 4-4 presents the results of an airborne electromagnetic survey completed in the Project 
area. This technique provides information on the bulk electrical conductivity of the sub-surface 
materials, which is predominantly controlled by the salinity of the groundwater occupying the pore 
spaces. In Figure 4-4, the colour red is used to show areas of high electrical conductivity (and 
hence high salinity). By contrast, areas shown in blue and green represent low electrical 
conductivity and hence relatively fresh water. The survey identified a zone of high electrical 
conductivity around the Marsh, which corresponds with the extent of saline groundwater which 
was mapped in the hydrogeological investigations. A significant feature in the electrical 
conductivity data is a northeast to southwest aligned sharp cut-off to the high conductivity zone 
associated with the Marsh. This feature matches the position of a lineament within airborne 
magnetic data, and may define the presence of a fault boundary which may act to 
compartmentalise the saline groundwater system and prevent or constrain its movement towards 
the mining areas in response to dewatering. 

A numerical groundwater model has been used to estimate the volume of dewatering that would 
be required to ensure suitable working conditions in the base of the pits. The results from the 
solute transport component of the model also provide a good estimate of the proportion of fresh to 
saline water abstracted, (ie depth to groundwater, water quality) collected during field surveys 
conducted during 2007 (refer MWH 2007). The conceptual mining schedule and pit shell definition 
(developed from the resource block model) were also used in the groundwater model to determine 
the extent of drawdown during dewatering (MWH, 2009). 

The mining sequence for Stage 1 has been selected to maximise the opportunity for using mine 
dewater as a water supply for the desanding plant. Mining within the areas of available fresh water 
(Figure 4-4) during Stage 1 is expected to yield 52 Gigalitres (GL) of fresh water over 10 years. To 
meet the water demand of the processing plant, it is proposed to abstract groundwater as advance 
dewatering using a borefield located within the Stage 2 mining area to augment the flow from the 
Stage 1 dewatering bores. Developing the water supply borefield in advance of Stage 2 mining will 
provide 71GL of water over 10 years to meet the plant water needs during Stage 1 (MWH, 2009). 
This potentially provides 123GL of fresh water for use during Stage 1. In addition opportunistic use 
of surface water captured in mine pits after heavy rainfall, and in diversion structures after heavy 
rainfall could provide additional water on an opportunistic basis. 

Table 4-4 shows water supply requirement during Stage 1. The total is less than the available 
water as described in the preceding paragraph. The ramp up water demand assumes a net 
11GL/a is required in the desanding plant to produce 55Mt/a ore at full production. Using the 
cumulative water requirement calculated in Table 4-4 the maximum water requirement for any year 
would be 14.8GL/a, with an average requirement of 11.6GL/a.  

Table 4-4: Stage 1 water supply requirements 
MINING YEAR 1 2 3 4 5 6 7 8 9 10 
Production Mt/a 10.0 20.0 30.0 40.0 55.0 55.0 55.0 55.0 55.0 55.0 

Net desanding water 
demand (GL/a) 2.0 4.0 6.0 8.0 11.0 11.0 11.0 11.0 11.0 11.0 

Dust suppression 
demand (GL/a) 0.7 1.5 2.2 2.9 3.8 3.5 3.8 3.8 3.8 3.8 

Cumulative water 
requirement (GL) 2.7 8.2 16.4 27.3 42.1 56.9 71.7 86.5 101.3 116.1 

During Stage 2, almost all water from pit dewatering to provide ‘dry’ mining conditions will be 
hyper-saline and unsuitable for use in desanding. Therefore, Stage 2 will require an external water 
supply to provide water of sufficient quality and quantity for desanding and dust suppression. 

RHIO is currently undertaking field surveys and investigations to locate a suitable external 
borefield. The investigations to date have identified three possible locations for establishing a 
borefield for the Roy Hill 1 Project. The ongoing hydrogeological investigation includes quality and 
quantity characterisation; aquifer drawdown and rebound modelling. The results are expected to 
be available early in the fourth quarter (Q4) 2009.  

Approval for an external borefield will be sought as part of the Stage 2 mining approval. Once 
approval is obtained, water would be sourced from both within the Project area and the external 
borefield to reduce the instantaneous demand from each location, reduce the drawdown impact at 
each location and result in a lesser impact on both environments than if the project water needs 
were abstracted from one source. 
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Figure 4-4: Airborne electromagnetic survey 
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Dewatering activities for Stage 1 will result in the drawdown of the aquifer, lowering the water 
table. The extent of the area predicted by modelling to be affected by a 2m drawdown at the end of 
each year in Stage 1 is shown on Figure 4-5. A drawdown of 2m has been used to define the area 
affected because the water table fluctuates annually by up to 1m in response to rainfall events.  

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 area affected by drawdown is predicted to remain some 
4km away from the Marsh and the abstraction of the groundwater will have no direct impact on the 
Marsh (MWH, 2009). 

4.9 Surface water 
The Pilbara Region borders the Great Sandy Desert to the east and north and is defined by the 
Drainage Basins 706 to 710 extending from Onslow in the west, to east Port Hedland and 
Nullagine. The main drainage basins are Ashburton River (706), Onslow Coast (707), Fortescue 
River (708), Port Hedland Coastal (709) and De Grey River (710) (Ivanescu and Ruprecht, 2000). 
The Project is located in the Fortescue River catchment that is naturally separated into upper and 
lower sections by the Marsh.  

Regional runoff is characterised by highly variable annual runoff, typically little or no runoff in years 
when rainfall is less that 150mm to 200mm and average annual runoff being 3% of rainfall (Gilbert 
and Associates, 2009). 

4.9.1 Project surface hydrology 
The Project area is located in the foothills and upper colluvial plains of the Chichester Range that 
is drained by several ephemeral creeks, which generally flow in a south-westerly direction towards 
the Fortescue River and Marsh. The water quality in these creeks during flow events is generally 
good (ie low salinity), however turbidity can be high due to the flash-flood nature of flow events. 
Kulbee Creek passes through the centre of the Project area, while the Kulkinbah and Christmas 
Creeks are located to the immediate south. The Project area catchments are shown in Figure 4-6. 
There are no permanent creeks, surface water pools or wetlands within the Project area. One 
spring, highly degraded by pastoral grazing, was located upstream of the Project to the northeast 
of the tenement boundaries during a site visit by DEC personnel (9 October 2008). 

The drainage channels of the above creeks (and other un-named watercourses) are usually 
relatively well-defined in the steeper upper slopes of the Project area (Plate 4-1) and are oriented 
in a northeast to southwest direction as shown on Figure 4-6. As the creeks flow towards the 
Fortescue River/Marsh, the slopes become gentler and, as a result, the creek channels become 
less defined, more braided, or completely dispersed in the flat plains. The surface water flows in 
these lower catchment areas (mostly beyond the Project area) are referred to as sheet flows. 
Surface flows can also result from the overtopping of creeks during major flow events. This is an 
important environmental factor in the development of Acacia aneura (mulga) Low Woodland 
vegetation communities which are typical of the Marsh fringes. The Water Balance for the Marsh is 
discussed in Section 4.9.2. 
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Figure 4-5: Stage 1 groundwater drawdown contours (2m) 
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Figure 4-6: Project area drainage and catchment boundaries 
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Plate 4-1: Well defined upper reaches of Kulbee Creek typical of the Project area 
(Source: Gilbert and Associates, 2009). 

Local data indicates that drainages only flow during, and for relatively short periods after, 
significant rainfall. Under these conditions flow response and subsequent recession is typically 
rapid. Runoff is highly variable; being on average, a small proportion of rainfall but increasing with 
higher and more prolonged rainfall. Baseline monitoring over the 2006/07 and 2007/08 wet 
seasons recorded runoff as a small proportion of rainfall (2% to 3%) when averaged over the wet 
season (Gilbert and Associates, 2009). Sampling locations are shown on Figure 4-7. 

Preliminary flood estimation was conducted using the Runoff Routing Program model (RORB) by 
Gilbert and Associates (2009). Models were set up for both the Kulbee Creek catchment above the 
northern mine lease boundary and No Name Creek catchment above the northern mine lease 
boundary. RORB models were also set up for the catchments of Joffre Creek and Marillana Creek 
at the gauging stations. Model calibrations to large recorded storm events on the two gauged 
catchments were used as a basis for estimating loss rates that might be applicable to large storm 
events at Kulbee and No Name Creeks at the Project (Table 4-5). Other model parameters were 
taken from regional guidelines given in Australian Rainfall and Runoff (ARR) and results of the 
calibrations for Marillana Creek (Gilbert and Associates, 2009). 

The planned mine and processing facility footprint will intercept all main drainage lines within the 
Project area and management of upslope runoff during and post-mining will be required. 
A Stormwater Drainage Plan has been prepared by Gilbert and Associates (2008) and provides for 
a series of creek diversion drains and cascading structures to divert stormwater around the Project 
area and maintain inflow into the Marsh catchment (Gilbert and Associates, 2009). The diversion 
structures will be constructed as the mining operations progress from the northwest corner in a 
north to south direction (Figure 4-8). Table 4-6 lists the sequence of construction of the diversion 
structures. 
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Figure 4-7: Surface water sampling locations 
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Figure 4-8: Creek diversion structures 
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Table 4-5: Kulbee and No Name Creek estimate peak flood discharges (m3/s). 

CREEK LOCATION 
ANNUAL EXCEEDENCE PROBABILITY 

20% (1 in 5 year ARI) 5% (1 in 20 year ARI) 1% (1-in-100 year ARI) 

Kulbee Upstream diversion 30 (m3/s) 76 (m3/s) 146 (m3/s) 

No Name At northern lease 
boundary 

62 (m3/s) 176 (m3/s) 369 (m3/s) 

 

Table 4-6: Schedule of Drainage Control Structures 

STRUCTURE DESIGNATION FUNCTION CONSTRUCTION 
Diversion channel 1 Divert upslope runoff around out of pit waste dump. Project development 

(Year 1 or earlier) 

Diversion channel 2 Temporary diversion of Un-named tributary around 
Stage 1 mine area. 

Project development 
(Year 1 or earlier) 

Flood bund 1 Cut-off embankment for diversion channel 2 and 
isolation bund to protect of Stage 1 mine area from 
local flooding 

Project development 
(Year 1 or earlier) 

Diversion channel 3 and 4 Diversion of Kulbee Creek around Stage 1 mine 
area. 

Year 3 or earlier 

Drainage reconstruction channel 1 Reconstruction of un-named tributary over 
backfilled mine area. 

Year 3 or later 

Flood bund 2 Drainage control and isolation bund to protect mine 
areas from local flooding. 

Year 3 or later 

Temporary diversion channel 5 and 
associated diversion structures 

Diversion of a tributary of Kulbee Creek around 
Stage 1 mine area. 

Year 5 or earlier 

Drainage reconstruction  channel 2 Reconstruction of tributary of Kulbee Creek over 
backfilled mine area. 

Year 6 or later 

Temporary diversion channel 6 and 
associated diversion structures 

Diversion of second tributary of Kulbee Creek 
around Stage 1 mine area. 

Year 8 or earlier 

Temporary diversion channel 7 and 
associated diversion structures 

Diversion of third tributary of Kulbee Creek around 
Stage 1 mine area. 

Year 9 or earlier 

Drainage reconstruction  channel 3 Reconstruction of tributary of Kulbee Creek over 
backfilled mine area. 

Year 10 or later 

Temporary diversion channel 8 and 
associated diversion structures 

Diversion of fourth tributary of Kulbee Creek 
around Stage 1 mine area. 

Year 10 or earlier 

Temporary diversion channels 9 and 
10 and associated diversion structures 

Diversion of fifth tributary of Kulbee Creek around 
Stage 2 mine area. 

Year 10 or earlier 

Temporary diversion channel 11 and 
associated diversion structures 

Diversion of fifth tributary of Kulbee Creek around 
Stage 2 mine area. 

Year 11 or earlier 

Flood bund 3 Drainage control and isolation bund to protect mine 
areas from local flooding. 

Year 11 or earlier 

Drainage reconstruction  channel 4 Reconstruction of tributary of Kulbee Creek over 
backfilled mine area. 

Year 11 or later 

Flood bund 4 Drainage control and isolation bund to protect mine 
areas from local flooding. 

Year 12 or earlier 

Permanent diversion channel 12 Diversion of local water courses around Stage 2 
mine area 

Year 12 or earlier 

Flood bund 5 and 6 Drainage control and isolation bund to protect mine 
areas from local flooding. 

Year 13 or earlier 

Permanent diversion channel 13 Diversion of local water courses around Stage 2 
mine area 

Year 13 or earlier 

Drainage reconstruction  channel 5 Reconstruction of tributary of Kulbee Creek over 
backfilled mine area. 

Year 13 or later 

Drainage reconstruction channel 6 Reconstruction of tributary of Kulbee Creek over 
backfilled mine area. 

Year 13 or later 

Roy Hill Iron Ore Pty Ltd 34 Roy Hill 1 Stage 1 Public Environmental Review June 2009  



 

There are no known pools, billabongs or other perennial or semi-perennial features within the 
limits of the predicted drawdown zone (2m drawdown contour). The regional groundwater system 
is naturally well below the level of surface water drainages in the proposed Stage 1 mine area. 
These drainages are known to flow during and for relatively short periods following rainfall and to 
dry up rapidly in the absence of rain. There is also no evidence of any groundwater fed 
contribution to surface runoff in the recorded flow data on site. Lowering of the local groundwater 
levels further below the level of surface drainages will therefore not materially affect surface flows 
which are in effect derived from surface rainfall-runoff processes (Gilbert and Associates, 2009). 

4.9.2 Fortescue Marsh 
The Fortescue Marsh is located more than 2km to the southwest of the Project infrastructure and 
more than 6km from the Stage 1 mining area. The Marsh is an extensive intermittent wetland 
bounded by the Chichester Range to the north and the Hamersley Range to the south. The Marsh 
covers an area of approximately 85,000ha and includes parts of the Fortescue River floodplains. 
Surface water flows into the Marsh from the upper Fortescue River, as well as smaller creeks that 
drain the slopes of the adjoining Hamersley and Chichester Ranges. 

The Marsh is listed as an Indicative Place on the Commonwealth’s Register of Natural Heritage 
Places and is recognised by DEWHA as a Wetland of National Importance for the protection of 
migratory bird species. The Marsh is considered to be a good example of an extensive, inland 
floodplain system which is irregularly inundated: a unique wetland landform in Western Australia 
(DEWHA, 2008a, P1). The Marsh is also registered under JAMBA/CAMBA for co-operative 
protection of birds migrating between these countries. When in flood, the Marsh is an important 
support network for a rich diversity of migratory birds; with a total of 22 species of waterbirds such 
as the Pelacanus conspicillatus (Australian Pelican) and Cygnus atratus (Black Swan) known to 
use the Fortescue River floodplain for breeding (DEWHA, 2008a). 

The Marsh is also recognised by DEC as having particular heritage and conservation values. 
During the review and expiration of pastoral leases in 2015 the DEC plans to obtain reserve status 
for a 42,388ha area of the Marsh and surrounds referred to as the ‘proposed conservation estate’. 
The eastern margin of the proposed estate will be located approximately 15.5km to the west of the 
Project (Figure 4-9). 

Whilst there are insufficient information and data currently available to formulate an accurate water 
balance for the Marsh, Gilbert and Associates has developed an indicative bulk monthly balance 
as a basis for assessing the sensitivity of the various inputs on its balance (2009). Inflows to the 
Marsh comprise incident rain falling on the flooded surface of the Marsh, runoff from catchment 
areas upslope of the Marsh and groundwater inflow. Outflows comprise evaporation from the 
surface of the Marsh and overflow to the lower Fortescue River. Differences between inflow and 
outflow result in changes in water stored in the Marsh over time (Gilbert and Associates, 2009).  

The water balance has been calculated assuming runoff from catchment areas feeding into the 
Marsh is equivalent to 3% of the rainfall which falls on those catchments (assumed to be uniform 
over the entire catchment). For the purposes of this indicative water balance an average 
groundwater inflow to the Marsh of 500ML/month has been assumed based on an analysis of the 
available data from gauged catchments in the Eastern Pilbara. The monthly water balance of the 
Marsh has been calculated over 12 month periods for both median and high rainfall (98 percentile 
(%) exceedance) conditions (Gilbert and Associates, 2009). 

Under these conditions the Marsh volume would increase during the wet season in accordance 
with surface water inflows and decline during the dry season, effectively drying out during the dry 
season. Inflows would be dominated by catchment runoff which would account for more than 99% 
of all inflows. In comparison to its capacity, which is in the order of 10,000,000ML, the peak 
storage reached during a median wet season is likely to be small. Groundwater inflows are a 
small, insignificant component of the Marsh balance. Under median conditions monthly 
evaporation would equal or exceed runoff inflows in most months, even during the wet season 
(Gilbert and Associates, 2009). 

Under extremely high rainfall conditions, the Marsh would fill significantly more and take much 
longer to recede during the following dry season with the likelihood of significant storage being 
carried over into the following wet season. Under these extreme conditions run-off inflows would 
exceed evaporation losses during the high rainfall months. The peak storage indicated from the 
simulation is still significantly less than the Marsh capacity indicating that overflows would require 
extreme and intense rainfall (Gilbert and Associates, 2009). 
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Figure 4-9: Proposed Fortescue Marsh Conservation Estate 
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4.10  Biological environment 

4.10.1 Flora and vegetation 
A number of key surveys of Pilbara flora and vegetation have been carried out including: 

• the Interim Biogeographic Regionalisation of Australia (IBRA) (DEWHA, 2008c); 

• the biodiversity audit of Western Australia, conducted by the then Department of 
Conservation and Land Management during 2001 and 2003 (Department of Conservation 
and Land Management, 2003); and 

• the Pilbara Biological Survey carried out by the Department of Environmental Protection in 
association with the Western Australian Museum (WAM) during 2002 to 2007 (DEC, undated; 
Van Leeuwen, pers. comm., 2008). 

The IBRA divides the Australian continent into biogeographic regions based on climatic, faunal, 
vegetation, landform and geological features (Environment Australia, 2000). The Project area is 
located in the Pilbara Biogeographic Region (Plate 4-2, Thackway and Cresswell, 1995), situated 
at the boundary between the Chichester and Fortescue Plains sub-regions (Ecologia, 2009a).  

Previous biological surveys  

The Pilbara is a region of environmental significance as it lies on the southern limits of the 
Northern Botanical Province (Burbidge, 1959; Beard, 1979). The region includes species from the 
northwest, a region of high species endemism, and the arid interior, as well as numerous species 
which are either endemic to the Pilbara or have restricted geographic distributions (Beard, 1975).  

The then Department of Conservation and Land Management (CALM), now Department of 
Environment and Conservation (DEC), conducted a biodiversity audit of all Biogeographic Regions 
of Western Australia (WA) in 2001 and 2002 that incorporated the Chichester and Fortescue 
Plains sub-regions (Department of Conservation and Land Management, 2003). The audit 
included the identification of known special values in relation to landscape, ecosystem, species 
and genetic values as well as reviews of biodiversity and threats. The audit was not conducted at a 
scale which allows specific identification of significant biodiversity values within the proposed 
Project area; however it did identify aspects of importance on a sub-regional scale. These included 
aspects such as rare features (ie the Marsh), SREs, rare vertebrates and fauna (ie the Bilby 
[Macrotis lagotis] and Orange leaf-nosed Bat [Rhinonicteris aurantius]), refugia, and high species 
and ecosystem diversity.  

 
Plate 4-2: IBRA 6.1 Sub‐regions of the Pilbara (PIL) and surrounding areas  
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Following on from the audit the DEC commissioned the Pilbara Biological Survey from 2002 to 
2007, with the aim of documenting the diverse life forms that occur in the Region. As a result, 
more information about flora and fauna species existing within the Region is becoming available. 
The level of knowledge is also increasing with the work carried out by Project Proponents as part 
of environmental approvals processes. A number of the sampling sites used in the survey were in 
the vicinity of the Project area, thus providing some up-to-date data on the biodiversity that occurs 
at a Regional scale. 

A large number of biological assessments and environmental monitoring exercises have been 
undertaken in the areas adjacent to Roy Hill 1. Surveys have been conducted in association with 
development in surrounding areas. These include Orebody 18 (Ecologia, 1995), the West Angeles 
Pipeline Corridor (Ecologia, 1998), Orebody 24 (Ecologia, 2004a), East Ophthalmia Range 
(Ecologia, 2004b), Hope Downs (Ecologia 1997, 2006a), Mining Area C (Ecologia, 2004c), and 
Wheelarra Hill (Ecologia, 2004d). Other surveys in the region include the Jimblebar Mine Site 
Survey (Endersby, 1994; Ecologia, 1999), FMG Stage B Rail Corridor Survey (Biota, 2005) and 
the Fauna Survey of Cloudbreak Iron Ore Mine (Davis et al. 2005).  
More extensive biological surveys have been undertaken, including the Karijini National Park 
(Muir, 1983), Burrup Peninsula (Butler, 1983; Tingay and Tingay, 1983) and Pilbara wetlands 
(Masini, 1988; Masini and Walker, 1989). Research projects conducted by the DEC as well as 
opportunistic collecting by amateur naturalists have further supplemented this information.  

Flora and vegetation assessments were carried out by Ecologia to characterise the vegetation 
assemblages, condition and presence of declared rare flora (DRF) species, threatened or priority 
species located within the Project area (Ecologia, 2009a). Findings from these studies were 
considered to be consistent with the various investigations outlined above.  

Vegetation communities 

Phase 1 of a three-stage baseline terrestrial vegetation mapping and flora survey of the Project 
area was conducted by Ecologia in October and November 2005. The second stage of the survey 
took place in May and June 2006. A final survey was conducted following summer rainfall in March 
2008 (Ecologia 2009a). A summary of the vegetation communities and flora survey results is 
provided below. 

1. Triodia sp. Hummock Grasslands: 

A. Isolated to open low trees and shrubs over Triodia brizoides hummock grasslands on 
slopes and crests.  

B. Isolated to open low trees and mixed height shrubs over Triodia sp. Shovelanna Hill 
hummock grasslands on slopes and plains.  

C. Isolated low trees and isolated to sparse mixed height shrubs over Triodia longiceps 
hummock grasslands on colluvial deposits. 

D. Isolated low trees over a spare to open mid to low shrubland over Triodia basedowii 
hummock grasslands.  

E. Isolated low trees over sparse to open mid to low shrubland over Triodia epactia hummock 
grasslands. 

2. Riparian associations: 

A. Woodland of E. victrix/Corymbia hamersleyana over open high Atalaya 
hemiglauca/A.pyrifolia over open low shrubs over dense *Cenchrus ciliaris. 

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

C. Tall Acacia spp. and Grevillea wickhamii subsp. hispidula shrubland over low shrubland 
over mixed tussock grassland. 

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

E. Floodplains:  Isolated trees to open woodland of Eucalyptus victrix over open Acacia 
synchronicia over mixed low shrubs to low shrubs over open to closed mixed tussock 
grasses. 
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3. Acacia aneura Low woodlands and tall shrublands: 

A. Acacia aneura, A. rhodophloia open forest and woodlands over sparse low shrubs and 
closed tussock grassland and herbland ± Triodia longiceps. 

B. Open woodland of Acacia pruinocarpa, A. aneura over open mixed shrubland over open 
grasses. 

C. Moderately dense to open tall Acacia aneura shrubland over sparse to open A. 

 and 

ly 85% of the Project area (Ecologia, 2009d). 

n features being a canopy at variable density and ground 

ns bipinnata (Ecologia, 2009a). The Acacia aneura (mulga) Low Woodland 
ised by the DEC as having significant environmental value as it 
tent of mulga in the Fortescue Plans sub-region.  

tetragonophylla, Senna artemisioides subsp. helmsii shrubs over moderately dense to 
open grassland dominated by Aristida contorta. 

D. Groves of Acacia aneura, Acacia rhodophloia woodland over sparse shrubland of 
Eremophila forestii subsp. forestii, Senna artemisioides subsp. helmsii, Eremophila 
latrobei subsp. filiformis over open to sparse grasses. 

E. Isolated trees or shrubs of Acacia aneura over open shrubland of Senna glutinosa subsp. 
luerssenii and Eremophila cuneifolia over sparse grasses. 

F. Isolated clumps of tall Acacia aneura shrubs over open low shrubs of Ptilotus schwartzii. 

4. Miscellaneous shrublands: 

A. Rocky crests of hills:  Acacia rhodophloia shrubland over sparse mixed shrubs
isolated herbs, and grasses. 

B. Isolated shrubs  of Acacia synchronicia over open and diverse  herbs and grasses. 

Four vegetation associations and 18 subtypes have been mapped within the Project area to date 
(Figure 4-10 to Figure 4-14): 

Mulga woodlands 

Acacia aneura, more commonly known as mulga, is a long-lived species, with trees known to live 
for 200 to 300 years. Soil moisture is needed for regeneration, with a correlation between rainfall, 
germination and growth (Williams, 2002). Mulga woodlands are typically found on three major land 
systems within the Project area (Van Vreeswyk et al, 2004), namely the: 

• Coolibah land system; 

• Jamindie land system; and  

• Turee land system.  

Mulga plains habitat with pockets of moderately dense Acacia aneura over scattered low shrubs 
and tracts of bare gravel plain occupies approximate
The majority of the mulga that occurs within the tenement boundary is found in the vicinity of 
drainage lines in the north-western portion. Mulga also occurs outside of the tenement boundary to 
the southwest towards the Marsh. 

Vegetation associations characterised by the presence of Acacia aneura are very widespread 
within the Project area, with commo
cover of tussock grasses and herbs, particularly the introduced grass Cenchrus ciliaris (buffel 
grass) and herb Bide
vegetation community is recogn
represents the northern-most ex
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Figure 4-10: Vegetation mapping of Roy Hill 1 survey area sheet 1 of 4 
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Figure 4-11: Vegetation mapping of Roy Hill 1 survey area sheet 2 of 4 
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Figure 4-12: Vegetation mapping of Roy Hill 1 survey area sheet 3 of 4 
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Figure 4-13: Vegetation mapping of Roy Hill 1 survey area sheet 4 of 4 
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Figure 4-14: Vegetation mapping legend 
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Phreatophytic vegetation  

Phreatophytic vegetation requires groundwater for its survival. This vegetation includes species 
such as samphire communities, River Red Gums (Eucalyptus camaldulensis), Cadjeput 
(Melaleuca argenta) and the Coolibah (Eucalyptus victrix). In the Project area phreatophytic 
vegetation communities occur in the vicinity of creeks, floodplains and drainage lines (Plate 4-3), 
(Ecologia, 2009a). The more substantial drainage lines support Eucalyptus camaldulensis, 
Eucalyptus victrix and less commonly Melaleuca glomerata. The floodplains associated with the 
larger creek lines support Eucalyptus victrix woodlands (Ecologia, 2009a).  

Dewatering of the open pits will be undertaken to allow dry mining operations. Changes to the 
profile of the water table in the areas surrounding the pits are anticipated for the life of mine and 
for up to 40 years thereafter. Figure 4-15 shows the predicted dewatering drawdown zone at Year 
10 when dewatering is expected to be at its maximum. Although the current depth of the water 
table across the area is variable, it is estimated to occur at approximately 10m, and phreatophytic 
vegetation currently uses water from this depth. It is possible that where lowering of the water 
table as a result of drawdown is gradual and minor, phreatophytic vegetation may be capable of 
adapting to the increased depth by developing a deeper root system. However the more extreme 
the rate and absolute change to the depth of water table, the less likely successful adaptation. As 
juvenile specimens of each species would be expected to have a less well developed root system, 
it is probable that they would be more vulnerable to changes in the water table (Ecologia, 2009b). 

Although mining and dewatering will be staged across a series of pits and the duration of 
dewatering at some locations will be relatively brief (1 to 2 years at some locations), it has been 
assumed that the groundwater rebound to pre-mining conditions is likely to take approximately  
40 years, as has been observed at other locations. Hence any water deprivation at a rate and 
absolute change and for a sustained period which is beyond the capacity of the trees to develop a 
deeper root system is likely to be detrimental. 

Vegetation condition 

The vegetation characteristics within the Roy Hill Project area, in particular the riparian 
communities and the Mulga communities, reveal that the vegetation are in relatively poor condition 
due to extensive historical and current pastoral activities (Plate 4-4). The vegetation over much of 
the Project area is dominated by understorey or annual or semi annual grasses and herbs and 
thus is subject to seasonal shifts in the composition and condition of the understorey. The fragility 
of the understorey prior to summer rainfalls is exacerbated by impacts of cattle grazing. The 
abundance of several introduced species, particularly Cenchrus ciliaris, which is often the 
dominant understory species along creek banks, is indicative of grazing pressure. The abundance 
of the spiny native taxon Acacia synchronicia in the southern portion of the Project area is also 
indicative of grazing pressure, as this species is unpalatable to cattle.  

Creek lines are dry other than following rainfall, with isolated pools of water remaining in Kulbee 
Creek and Kulkinbah Creek for extended periods. The vegetation in the riparian associations has 
been severely affected by pastoral activities, with Cenchrus ciliaris (buffel grass) largely replacing 
the native grasslands and herbs in many locations and thorny shrubs such as Vachellia 
farnesiana, Parkinsonia aculeata, Acacia victoriae and A. synchronicia dominating the shrub 
stratum. The degree of pastoral degradation is one of the major influences in the statistical 
analysis of riparian vegetation groupings and a major differentiator in the subtypes 
(Ecologia, 2009a).  

In contrast the hummock grass steppes (Triodia spp) that occur in the most northern and in the 
north eastern portion of the Project area are in good to very good condition with a much lower level 
of weed invasion and greater integrity in the shrub and ground strata (Ecologia, 2009a).  

Flora survey results and recorded species of conservation significance 

A total of 477 species from 53 families and 170 genera was recorded during the three phases of 
 specimens, predominantly from the Phase 1 survey, 
enus due to a lack of reproductive material and have 

been excluded from these figures. The most commonly recorded families were Poaceae (83 taxa), 
Mimosaceae (41 taxa), Malvaceae (37 taxa), Amaranthaceae (28 taxa), Papillionaceae (26 taxa), 
Chenopodiaceae (23 taxa) and Caesalpiniaceae (18 taxa). The most commonly recorded genera 
were Acacia (39 species), Ptilotus (18 species), Senna (16 species), Eremophila (12 taxa), and 
Abutilon, Eragrostis and Eriachne (11 taxa respectively). Thirteen families and 86 genera were 
represented by a single taxon (Ecologia, 2009a).  

surveys (Ecologia, 2009a). Thirty additional
could not be identified beyond the level of g
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Figure 4-15: Vegetation communities within groundwater drawdown zone at Year 10 
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Plate 4-3: Phreatophytic vegetation on the banks of Kulbee Creek  
(Source: Gilbert and Associates, 2009). 

 
Plate 4-4: Sparse vegetation in poor condition due to ongoing grazing and pastoral 
activities. 

(Source: SMEC, 2009a). 
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This pattern of dominant families and genera is typical of flora of the Eastern Pilbara. The relatively 
high number of grasses (Poaceae) reflects the large proportion of the survey area where an 
understorey of soft grasses and herbs are present, rather than hummock grasses (Triodia spp.) 
steppes, where a smaller number of taxa from this family would be present. A list of the species 
recorded during the survey is included in Ecologia’s Flora and Vegetation Assessment (Ecologia, 
2009a). 

Flora of conservation significance 

No threatened flora listed under the Environment Protection and Biodiversity Conservation Act, 
1999 (EPBC Act) or the Wildlife Conservation Act, 1950 (WC Act) were recorded in the Project 
area. 

The DEC maintains a list of four Priority codes for flora, and five Priority codes for fauna. Priority 
flora and fauna are either poorly known, believed to be uncommon, rare or under threat, but have 
not been listed under the Wildlife Conservation Act 1950 (WA). The WC Act does not provide 
specific protection for Priority species, however the potential impacts of new proposals on Priority 
species is considered as part of the EIA process under the EP Act.  

A search of the DEC Threatened Flora and the West Australian Herbarium Specimen databases 
indicated that nine species listed as DEC Priority taxa and no species listed as DRF had been 
recorded in the vicinity of the Project area. These species, their distribution, preferred habitat and 
their likelihood of occurrence in the Project area are summarised in Table 4-7. 

Six flora species of conservation significance were recorded during the three phase survey 
(Ecologia, 2009a). During the first phase, one species was recorded: Rostellularia adscendens 
var. latifolia (P3). During the second phase, additional populations of Rostellularia adscendens var. 
latifolia, were found, and three additional species; Rhagodia sp. Hamersley (M. Trudgen 17794) 
(P1), Polymeria sp. Hamersley (P3) and Goodenia nuda (P3) were recorded. During the third 
phase further populations of the above taxa were recorded, and two additional taxa, Acaci

rded. Data regarding the 
xa within the Project area have been supplemented by more 
et of polygons within the lease. 

On-ground flora surveys for the Project will be conducted in 2009 surveying for rare flora within the 
disturbance footprints for the realignment of the Marble Bar Road (approximately 20km) and the 
proposed airport road (approximately 10km). Should it be determined that an alignment or location 
is likely to impact directly on Priority flora, further surveys will be carried out to determine the 
extent of the population and avoid those areas where practicable. 

The Pilbara Biological Survey results (van Leeuwen, pers. comm., 2008) indicate the presence of 
Goodenia East Pilbara (formerly Goodenia omearana) close to the Project. A Polymeria species 
was found but has yet to be identified to genus level.  

Table 4-7: Priority species previously recorded in the vicinity of Roy Hill 1 Project area 

a 
glaucocaesia (P3) and Eremophila youngii subsp. lepidota (P4) were reco
locations and abundance of these ta
intensive grid searches within a subs

TAXON PRIORITY DISTRIBUTION NO. OF PREFERRED POTENTIAL TO 
STATUS (NEAREST 

NAMED 
LOCATION) 

RECORDS HABITAT OCCUR IN THE 
PROJECT AREA 

Acacia aphanoclada 
(Mimosaceae) 

P1 Nullagine 6 Skeletal stony 
soils on rocky 
hills, ridges and 
rises. 

Possible on the north 
eastern perimeter 
which has not been 
searched due to 
access constraints 

Eremophila pilosa 
(Myoporaceae) 

P1 Roy Hill, Jigalong 
Community 

2 Shallow 
depression in 
sandplain with 
loamy soil: 
Hardpan plain 
over granite. 

Possible 

Eremophila 
spongiocarpa 
(Myoporaceae) 

P1 Roy Hill 2 Weakly saline 
alluvial plain on 
margins of 

Occurs immediately 
to the south west of 
Lease 46/592 but 

in the 
ases 

marsh. unlikely with
Roy Hill 1 le
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TAXON PRIORITY 
STATUS 

DISTRIBUTION 
(NEAREST 

NAMED 
LOCATION) 

NO. OF 
RECORDS 

PREFERRED 
HABITAT 

POTENTIAL TO 
OCCUR IN THE 
PROJECT AREA 

Eremophila youngii 
subsp. lepidota ms 
(Myoporaceae

P4 Cape Range, Roy 
Hill, Mt Vernon, 

7 Stony red sandy 
loam. Flat plains, 

Recorded during the 
current survey 

) Paraburdoo, 
Shovellana Creek 

floodplains, 
sometimes semi-
saline, clay flats. 

Goodenia nuda 
(Goodeniaceae) 

P3 Weeli wolli, Roy 
Hill, Mount Stuart 

1 Plain. Dry, red 
sand; Bare river 
sand in dry 

Recorded during the 
current survey  

scoured river 
bed. 

Goodenia sp. East 
Pilbara 
(Goodeniaceae) 

P1 Noreena, Mulga 
Downs 

2 Clay soil, 
calcrete pebbles 
on low 
undulating 
plains. 

Possible 

Helichrysum 
oligochaetum 
(Asteraceae) 

P1 Roy Hill 1 Red clay on 
alluvial plains. 

Possible 

Myriocephalus 
scalpellus 
(Asteraceae) 

P1 Roy Hill 1 Depression on 
flood plain. 

Possible 

Ptilotus mollis 
(Amaranthaceae) 

P4 Bamboo Springs 1 Stony hills and 
screes. 

Possible 

(Source: Ecologia, 2009a). 
 

Table 4-8: Summary of status of priority taxa found within the Roy Hill 1 survey area 

TAXON PRIORITY 
STATUS 

NO. OF 
LOCATIONS 
AT ROY HILL  

RELATIVE 
LOCATION OF ROY ABUNDANCE OF 

ROY HILL 
NO OF OTHER 
COLLECTIONS HILL POPULATION 

RECORDS  RECORDED  TO OTHER 
RECORDED  

Rhagodia sp. 
Hamersley (M. 
Trudgen 17794) 

3 29 Moderate to high 4 Within previously 
known range 

Acacia 3 1 Low 
glaucocaesia extension 

>20 Slight south eastern 

Goodenia nuda 3 12 Low 15 Within previously 
known range 

Polymeria sp. 
Hamersley 

3 1 Low 4 Range extension  

Rostell
adscendens . 
latifolia 

Lo Within 
kno

ularia 
var

3 1 w 12 previously 
wn range 

Eremophila 4 7 low 21 Within previously 
kyoungii subsp. 

lepidota 
nown range 

(Source: Ecologia, 2009a). 

Vegetation of conservation significance  

mmunity listed under th ct or the WC Act was recorded in the Project area.  

There are several registered Threatened Ecological Commun ) and Priority Ecological 
Communities (PEC) within the Pilbara area, however none a ithin or close to any 
portion of the Project area or the proposed location of the realig  Bar Road (DEC, 2006; 

2008a). Howe  the DEC cated th  the sh n 
 risk (Ecologia, 2009a).  

No floristic co e EPBC A

ities (TEC
re located w
ned Marble

DEWHA, 
ecosystem at

ver,  has indi at Marsh Saltbu  Community is a
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The impact regionally to Acacia glaucocaesia and Goodenia nuda is relatively minor given the 
large number of populations recorded elsewhere. The impact to Rhagodia sp. Hamersley is more 
significant, given that more than half of the recorded locations for this taxon at Roy Hill will be 
cleared and that this location represents 20% of the total number of locations currently known. 

 relatively new an ed taxon w a  
ia species, particu rile, in many p . ly the 

number of locations currently know nificantly unde total distribution and 
abundance of the taxon regionally (Ecologia, 2009a).  

s 
Weeds that have proliferated in bushland without direct hum ion are referred to as 

species. A total of n (19) alien taxa (weed 9a) were 
 the vege n and ent.  

 

Weeds Australia (2007) defines a weed as a plant which ha as the potential to have, a 
 effect on eco ic, socia nservation values. at are t have the 
 become pests to agriculture may be formally de r the Agriculture and 
sources Protection Act, 1976. Declared plants under this Act are listed as per codes 

he requirem s for cont  management. Five Priority groupi t (P1, P2, 
 P5), however the ranking is applied on the basis of rceived threat within the 

ran cies may vary from location to location and more 
ese codes  pla d species i ocatio ending 

d to the species in the particular district, landholders having declared 
y be obliged to control them at their own expense, and are encouraged 

 follow the standard control codes (Ecologia, 2009a).  

for any 
declared weed species that could potentially be found in the Project area (Eco 9a). One 
weed with declar  st e E  n t : 

sonia acu , a gu This ha oris e 
20 weeds of Nation fica N ed Str . Tw ds with 
Declared Status in some regions of the state but not the East Pilbara are presen

ne ochroleuca subsp. ochroleuca (Papaveraceae) *P1, P2 and P3* oppy); 

opium eur eum (Bora naceae) (Co n Heliotrope).

 the we s described above, 16 s es considere nvironm ere 
recorded within the Project area, a total of 19 weeds were captured (Eco a). The 

weeds within the Projec rea are show  Figure 4-16. 

 a natural part of the Australian landscape, with many species requiring fire for seed 
Lightnin s known to gularly start Traditio land 

t practices are known to have used fire to encourage growth and ditions 
nce of animals such as the kangaroo.  

ses and spinifex contribute to the ease with which fire 
ver over time after fire, the mulga (Acacia aneura), is 

a tend to be related to periods of high rainfall stimulating 
growth and resulting in higher fuel levels, with the greatest possibility for fires occurring during 
September to March. Similarly, mulga was generally not intentionally burnt by the Aboriginals 
because of its usefulness, both in terms of as a habitat for known food sources and other 
beneficial uses, but would be affected if spinifex fires spread (Williams, 2002).  

However, this is
as other Rhagod

d as yet undescrib
larly when ste
n is likely to sig

hich has prob
revious surveys
restimate the 

bly been identified
 Consequent

4.10.2 Weed
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naturalised alien 
recorded during
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4.10.3 Fire 
Fire is
germination. 
managemen

g i  re fires in the Pilbara. nal Aboriginal 
 create con

that encourage the prese

While vegetation such as the hummock gras
can start and spread, and will generally reco
adapted to occasional fires with a frequency of around every five to 50 years, depending on 
conditions. The mulga requires some five to 15 years after fire to set seed, so will die out should 
fire occur too frequently. Similarly, the intensity (temperature) of fire is also important, with it 
needing to be hot enough to stimulate seed dispersal, but not too hot to damage the tree. If a fire 
is too hot, the canopy can burn, resulting in the death of the tree (Williams, 2002).  

Wildfires, or unplanned fires, in mulg
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Figure 4-16: Location of weeds within the Project area 
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With the arrival of Europeans and the introduction of pastoral and grazing activities, the frequency 
and intensity of fire has changed. These activities have resulted in a decline in the traditional 
burning of spinifex and hummock grasses by Aboriginals, resulting in a decreased fire frequency 
and a greater build up of fuel over time (Williams, 2002). This indicates that fires are potentially 
destructive because of the higher temperatures associated with the increased fuel load build-up, 
and is more likely to spread and cause damage over a larger area. Accordingly, when fires occur 
today, they are more likely to be hot and destructive fires that spread and affect mulga and a range 
of other species. 

The frequency of fires in the vicinity of the Project area is unknown; however ENVIRON Australia 
(2005) stated that a number of fires had occurred in FMG tenement areas in the period up to the 
year 2000. An extensive area at the eastern and northern boundaries of leases E46/335 and 
E46/592 respectively has been recently burnt, possibly between November 2007 and January 
2008. The source of the fires is unknown, but it is likely to be a combination of lightning strikes and 
unintentional fires caused by human activity (Ecologia, 2009a).   

4.11 Fauna 

4.11.1 Vertebrate Fauna 
A two phase Level 2 baseline terrestrial vertebrate fauna survey of the Project area was 
undertaken by Ecologia in November 2005 and May 2006 (Ecologia, 2009c). Additional 
supplementary Level 1 surveys have been undertaken for Project infrastructure areas in 
September 2008 and November 2008 (Ecologia 2008a).  

The Level 2 study identified 15 species of native mammal, 91 species of bird, 40 species of reptile 
and one frog species within the Project area (Figure 4-17). Eight of the identified species (three 
mammals and five reptiles) are endemic to the Pilbara bioregion. Ecologia, (2009c) indicated that 
the Project area may provide habitat for up to eight species of mammal, sixteen species of bird 
and three species of reptile that are considered to be of conservation significance (listed under 
EPBC Act, WC Act or DEC priority). The list of these conservation species is presented in 
Table 5.4 of Ecologia (2009c) Roy Hill Iron Ore Project Vertebrate Fauna Assessment (available 
electronically in Volume 2 of this PER). Although each of the vertebrate fauna species has been 
recorded in the region in the past, there is a low likelihood of the presence of these species within 
the Project area due to the lack of suitable habitat.  

The Level 1 survey (mine infrastructure and proposed external borefield) identified an additional 
two native mammals and three birds (Ecologia 2008a). Additionally, sampling was undertaken for 
terrestrial invertebrates in June 2006 and October 2008 to assess the potential impacts of the 
Project on short range endemic (SRE) fauna within the Project area (Ecologia 2006: 2008b).  

In a regional context, the Pilbara Biological Survey was conducted by the DEC from 2002 to 2007. 
This survey identified a total of 64 vertebrate and 76 invertebrate species from two sites, one to 
the west of the Project tenement boundary and one close to the Project area (van Leeuwen, pers. 
comm., 2008). The vertebrate species comprised 25 birds, 6 mammals and 33 reptiles. The 
invertebrate species comprised 23 spiders, 2 scorpions, 31 ants and 20 beetles.  

Vertebrate fauna survey results identified three main habitat types in the Project area:  

• Hill tops and slopes-Sparse (hill tops) to very sparse (hill slopes) Acacia sp., Eucalyptus and 
Hakea sp. over moderately dense Triodia sp. hummock grassland; 

• Mulga plains-This habitat type occupies 85% of the Project area. It includes pockets of 
moderately dense Acacia aneura (mulga) woodland, over scattered low shrubs, often 
surrounded by tracts of bare gravel plain. Vegetation is often associated with minor drainage 
channels; and 

• Major drainage lines-Open Eucalyptus sp. woodland over Acacia sp. over sparse low shrubs 
and herbs, lining an open, bare channel of gravel river bed. 
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Prior to the spring fauna survey, Ecologia conducted a desktop review of relevant fauna databases 
and literature and consulted with the DEC (then CALM) with regard to survey methodology and 
timing (Ecologia, 2009d). Based on this review, a list of threatened fauna species that had been 
previously recorded in the vicinity of the Project area, or could possibly occur due to present 
preferential habitat, was developed. This list included species such as the Bilby (Macrotis lagotis) 
and Night Parrot (Pezoporus occidentalis), which have been recorded at FMG’s Cloud Break mine. 
These species were not identified from previous sample sites within or near the Roy Hill Project 
area during the Pilbara Biological Survey (van Leeuwen, pers. comm., 2008). 

No threatened fauna species listed under the EPBC Act or WC Act were recorded in the 
immediate Project area during the Ecologia surveys; however four migratory species listed under 
the EPBC Act were recorded (Ecologia 2009c). These species are: the Rainbow Bee-eater 
(Merops ornatus); Common Greenshank (Tringa nebularia); Eastern Great Egret (Ardea modesta) 
and Wood Sandpiper (Tringa glareola). These species are also all listed under JAMBA/CAMBA 
agreements. In comparison, only the Rainbow Bee-eater was identified during the Pilbara 
Biological Survey at sample sites within or near the Project area (van Leeuwen, pers. comm., 

d by DEC as being Priority fauna were recorded during the Ecologia fauna 
t Bat, Macroderma gigas (Priority 4), the Western Pebble Mouse, 
4) the Australian Bustard, Ardeotis australis (Priority 4), the Bush 

2008). 

Six species liste
surveys. These are: the Ghos
Pseudomys chapmani (Priority 
Stone-curlew, Burhinus grallarius (Priority 4), the Grey Falcon, Falco hypoleucos (Priority 4) and 
Star Finch, Neochmia ruficauda (Priority 4) (Ecologia, 2009c). In comparison, none of these 
Priority species were recorded at sites located near the Project during the DEC’s Pilbara Biological 
Survey (van Leeuwen, pers. comm., 2008). 
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Figure 4-17: Vertebrate fauna site locations 
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4.11.2 Short range endemics 
SRE refers to endemic species with restricted ranges, which in Western Australia is currently 
defined as less than 10,000km2 (100km by 100km). SRE taxa are generally invertebrates as they 
are more likely to exhibit poor dispersal capabilities. They have a defined or restrictive biology 
which promotes their isolation and eventual speciation (Ecologia 2006). 

A number of spider, ant, scorpion and beetle species have been identified during a recent DEC 
Pilbara Biological Survey. However, it is not clear at this stage if any of these species represent 
SRE (van Leeuwen, pers. comm., 2008). 

A literature review of SRE was undertaken by Ecologia to establish the possibility of occurrence 
within the Project area and surrounds. Groups which display SRE characteristics include molluscs 
(ie Camaenid land snails), onychophorans (velvet worms), millipedes, some arachnids (scorpions, 
pseudoscorpions and schizomids) and some crustaceans (isopods) (Harvey as cited in Ecologia, 
2006). 

A recent survey of SRE taxa in the region performed for the FMG’s Stage B Project (Biota, 2005) 
targeted the following invertebrate groups: 

• Araneae (spiders, in particular trapdoor and wolf spiders); 

• Pseudoscorpionida (pseudoscorpions); 

• Scorpionida (scorpions); 

• Diplopoda (millipedes); and 

• Pulmonata (land snails). 

The literature review indicated the potential for invertebrates within the recognised SRE taxa to 
occur within the Project area and surrounds based on their known and predicted distribution as 
well as the availability of potential habitat (Ecologia, 2006).  

In June 2006, Ecologia conducted a baseline SRE survey for the Project area (Figure 4-18). The 
survey recorded very few potential SRE species and an absence of mygalomorph spiders 
(Ecologia, 2006).  

The following groups were targeted by Ecologia during their initial SRE assessment in 2006: 

• Arachnids (Phylum: Arthropoda, Sub Class: Arachnida); 

• Crustaceans (Phylum Arthropoda, Sub Class Crustacea); 

• Millipedes and Centipedes (Phylum Arthropoda , Class Myriapoda); 

• Molluscs (Phylum: Mollusca); and 

• Worms (Phylum: Annelida). 

The assessment performed by Ecologia in June 2006 found a total of ten invertebrate species 
from groups recognised as having poor dispersal capabilities and a restrictive biology, resulting in 
a restricted distribution. Five of the ten invertebrate species identified were not formally described 
species. This included two possibly new species of scorpion (ie Urodacus sp. and Archisometrus 
sp.), two new centipede species (ie a species from the order Geophilomorpha and Asanda sp.) 
and one undescribed, but known, isopod species (ie Laevophiloscia wahrberg 1922 sp.) 
(Ecologia, 2006). 
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Figure 4-18: Short range endemics (SRE) survey locations 
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The two undescribed species of scorpions were recorded from mulga woodland habitat, which 
provides no obvious barriers to the dispersal of species. Therefore, it would be expected that their 
distribution is much broader than the Project area. The two undescribed species of centipede and 
the isopod Laevophiloscia sp. were recorded on the southern facing ridge slopes of the Chichester 
Ranges. These hill slope habitats are relatively abundant and close to one another, thus the 
centipedes and isopods recorded are not considered to be restrictively isolated (Ecologia, 2006). 
Additionally, Western Australian experts Dr Mark Harvey (scorpions) and Dr Simon Judd (isopods) 
indicated that the undescribed scorpion and isopod species are unlikely to be SRE or highly 
restricted species (Ecologia, 2006). 

Only one species identified during the SRE survey, the centipede Scolopendridae asanda 
(Meinert, 1885 as cited in Ecologia 2006), appears to be regionally restricted in its distribution. The 
conservation significance of species is difficult to determine due to a lack of formal description and 
limited data. However, it is not expected to be an SRE species due to its habitat on the continuous 
southern slopes of the Chichester Ranges (Ecologia, 2006). 

An additional opportunistic SRE survey was conducted in October 2008 (Ecologia, 2008b). The 
aims of the additional survey were: 

• to determine if the habitat in the Project area was suitable for mygalomorph spiders; and 

• to locate prospective sites for a further SRE survey in 2009. 

This additional survey found the majority of the Project area degraded and unsuitable for ground 
dwelling SRE species. A single female specimen of a mygalomorph spider from the genus 
Conothele was identified at one of the sites located at a small creek in the south-eastern corner of 
the lease. This spider belongs to a new and/or undescribed species. Further collections to obtain a 
male of the species will be required to confirm taxonomic resemblance with other undescribed 
species of Conothele in the Pilbara (Ecologia, 2008b). 

The creek where the Conothele specimen was captured was relatively free from degradation 
however creek lines surrounding it were badly degraded and are unlikely to support SRE species. 
As a result of these findings, it is suspected that the spider population is quite small and isolated, 
thus confirming that mygalomorph spiders are rare to non-existent in most parts of the Project 
area. Further systematic sampling at potential SRE habitats identified will be performed in 2009 
after the wet season (Ecologia, 2008b).  

Due to the evolutionary nature of SRE studies, the 2006 baseline SRE survey, although 
sanctioned by the DEC in 2006, is considered dated compared to contemporary methods. This is 
most relevant with regards to foraging techniques and the length and timing of pitfall trapping 
surveys. SRE surveys to be conducted after the wet season in 2009 will serve not only as an 
addition to the 2006 survey, but also as a test to the 2006 survey’s value. A baseline biological 
desktop study into invertebrate fauna (SRE) was conducted to guide further survey work at 
Roy Hill 1 (Ecologia, 2009d). 

If the 2009 survey finds additional SRE species within the Project area, or more evidence of recent 
mygalomorph spiders habitat are identified, management strategies will be developed to minimise 
the Project impact on these species. Management strategies will be consistent with relevant 
guidelines and applicable legislation. Area-specific management strategies for the Project area will 
be detailed following results of the 2009 SRE survey. 

4.11.3 Subterranean fauna 
Subterranean fauna include stygofauna and troglofauna. Stygofauna are aquatic subterranean 
animals found in a variety of groundwater systems, while troglofauna are animals that occupy the 
air spaces above the water table. The Wildlife Conservation Act, 1950 (WC Act) protects all 
species in Western Australia at the population level. Studies by the University of Western Australia 
(UWA), investigating the scope of stygofauna diversity at the regional scale across the Pilbara 
Region of Western Australia, are ongoing (Conservation Council of Western Australia, 2008).  

Stygofauna are known to occur in a variety of rock types including karst (limestone), fissured rock 
3). Stygofauna known in Western 

 most abundant of the fauna), 
platyhelminthes, oligochaetes, water mites and beetles (Humphreys and Blandford, 2008). 

(ie granite) and porous rock (ie alluvium) (Marmonier et al, 199
Australia include a range of crustacean taxa (often the
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Troglofauna occur in the strata between the superficial soil layer and the watertable, where 
suitable habitat space is available; historically they have been collected primarily from karstic 
limestone systems in Western Australia including Cape Range, Barrow Island and the Kimberley 
(Harvey, 1988; Biota, 2002; Humphreys, 2001). 

Previous studies on invertebrates in the Pilbara Region have determined that geological structures 
and their associated complexity are fundamental indicators of the phylogenetic structure of 
subterranean fauna occurring in the Pilbara and surrounding Regions (Pepper, et al., 2008).  

Mining can potentially impact subterranean fauna populations through manipulations of 

es located inside the Project zone of 

gram was carried out in the wet season (March) of 2008. The 
third 

ds for 
PA recommendations outlined in 

and 2 has been conducted by Dr Brenton 

bores, including those sampled during Phase 1. Analysis 

groundwater (dewatering, extraction for processing and infiltration beneath infrastructure), surface 
compaction and disturbance. Possible impacts to suitable habitats include flooding, dehydration or 
changes in groundwater salinity levels. 

Baseline subterranean fauna surveys are currently being conducted for the Project area, with the 
primary aim of identifying stygofauna and troglofauna speci
impact (SMEC, 2009b). Sampling has been designed to target likely habitats and geological 
formations representative of the area and locations of pits and infrastructure. The first phase of the 
subterranean fauna assessment pro
second phase of the survey was conducted at the end of the 2008 dry season (August). A 
round of sampling has been conducted in March and May of 2009. Sampling metho
stygofauna and troglofauna were conducted in accordance with E
EPA Draft Technical Appendix No.54a (EPA, 2007). 

Figure 4-19 shows the subterranean fauna sampling locations and the conceptual infrastructure 
layout for the Project. 

Stygofauna results 

Identification of stygofauna collected during Phases 1 
Knott of UWA. Captures of stygofauna were considered low for the region as groundwater in the 
Pilbara generally harbours an abundance of stygofauna. Sampling of 30 bores in Phase 1 resulted 
in three bores returning the following stygofauna specimens from outside the predicted dewatering 
zone of impact (cone of depression): 1 Symphylan, 3 Parabathynellids, an Acarine, Amphipods 
and Copepods.  

Phase 2 sampling was conducted in 32 
of the samples from Phase 2 stygofauna sampling has been performed to the genus level with 
work to identify specimens to the species level currently being conducted. The stygofauna 
recovered were predominantly members of the subphylum Crustacea, namely Amphipoda, 
Syncarida, Isopoda, Ostracoda and Copepoda, with one oligochaete (phylum Annelida) also 
recovered. The forms identified to date are not believed to represent any conservation significant 
or SRE species. However, further identification of some specimens is required (Knott, pers comm. 
2008). 

 

Roy Hill Iron Ore Pty Ltd 58 Roy Hill 1 Stage 1 Public Environmental Review June 2009  



 

 
Figure 4-19: Subterranean fauna sampling bore locations and conceptual infrastructure 
layout 
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The Phase 1 and Phase 2 surveys were designed to survey the minimum number of sampling 
points recommended in the EPA’s Draft Guidance Statement No. 54A (Technical Appendix) 
(2007a). From discussions held with the Environmental Management Branch (EMB) on 12 
November 2008, the subterranean fauna sampling program was considered acceptable provided a 
third round of sampling (Phase 3) was completed in 2009.  The scope of the third phase includes 
re-sampling the same bores that were sampled in the Phase 1 and Phase 2 surveys plus 
additional reference bores located outside of the direct area of impact. This additional sampling 
would provide supplementary data to assess the impact on subterranean fauna due to the location 
of infrastructure, the dewatering drawdown zone and the mining pits. 

Phase 3 stygofauna sampling was completed in March to April 2009. The third phase of 
subterranean fauna surveys will assist in clarifying the distribution of the taxa previously recorded 
within the Project area. Results from the Phase 3 survey are expected to be available during 
quarter 3, 2009. 

The results from sampling Phases 1 and 2 are provided below: 

• Amphipoda: three forms of amphipod are represented with all specimens being juveniles; 

- Chydaekata sp.; 

- Molina sp.; and 

- one unidentified species currently in the process of being described. 

• Isopoda: three specimens recovered from the following taxa; 

- Pygolabis; and 

- one undescribed species currently undergoing identification. 

• Copepoda: the following specimens of copepods were recorded; 

- Diacyclops cf. cocking; 

- Diacyclops sp. currently undergoing further identification; and 

- Harpticoid specimens that could not be identified as they were juveniles. 

• Syncarida: were identified to the following family levels; 

- Bathynellidae; 

- Parabathynellidae; and  

- another body form was found and is currently undescribed and undergoing further 
identification. 

• Ostracoda: two forms were recovered during sampling; and 

• Oligochaeta: one immature specimen was recovered. 

To date, the notable collections have been recovered from two bores directly south of the Project 
area outside of the Stage 1 zone of impact: RHPB0007 and RHPZ0012. Collections have also 
been made at RH2915 approximately 5km to the east. These bores, which are located outside of 
the predicted Stage 1 groundwater dewatering zone of impact, are relatively shallow and feature 
similar water quality (Warri dolomite aquifer). Water temperature and conductivity were higher than 
the recorded sampling mean. Water pH (neutral to mildly alkaline) was fairly consistent with the 
sampling mean. Other bores yielding stygofauna, RHPB006 and RH1831, are located inside the 
zone of impact, in the northwest corner of the Project area. The groundwater at these bores occurs 
at greater depth, and ranges from fresh to brackish in quality (Nammuldi aquifer). 

Troglofauna results 

Phase 1 troglofauna sampling was conducted in 30 bores. Twenty seven samples were obtained; 
three could not be recovered due to blockages. Dr Brenton Knott and Wally Gibb of UWA 
performed the troglofauna identification. The few fauna that have been recorded are all considered 
to be surface forms, regarded as deep soil fauna rather than troglofauna with the possible 

ain. 
obile surface forms recorded included Coleoptera (beetles), cockroaches and ants.  

exception of an Opilione which is the subject of further identification by Dr Barbara York-M
Highly m
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Forms recovered with limited mobility included collembolans, opilione, acarine (mites) and an 
oligochaete (earthworm). Groundwater depths for bores returning specimens were relatively 
shallow in comparison to the average 28m bore depth recorded during Phase 1. High groundwater 
levels could effectively limit potential troglobitic habitat and may offer some explanation for the 
collection of deep soil surface forms in lieu of true troglofauna. The forms formally identified to date 
are not thought to be restricted to the immediate area and would therefore not likely constitute any 
species endemic to RHPS (Knott, pers comm. 2008). 

Phase 2 troglofauna sampling was conducted from 39 bores. As with Phase 1 sampling, the fauna 
species collected during Phase 2 all represented surface forms, regarded as deep soil fauna 

aptations. Although the cockroach and Isopod specimens may be regarded as 
ion (Knott, pers comm. 2009).  

 
ys 

refield are proposed to be conducted in 2009/10.  

e State’s largest mining region and accounts for approximately 60% of the 
ned its status as the largest 
n (DoIR, 2008).  

n; Ashburton, East Pilbara, 
ort Hedland. The closest regional centre to the Project area is 

s. 

 with 8% in other 
yees.  

 Fortescue Plains sub-region. They 
oud Break Mine approximately 50km northwest of Roy Hill 1 and approved 

ately 15km northwest of Roy Hill 1. These projects operate on a 

at 41,001, which represents 2% of the State’s population. Marble Bar has a 
ABS, 2006a).  

ployees will be accommodated on-site 

 seeking to have the following rights and interests in the land within their 
: 

rather than troglofauna. The majority of specimens recovered were fragments of insects, 
predominantly beetles (Coleoptera, Hymenoptera and Hemiptera). Cockroach specimens 
(Blattidae) and juvenile Isopods (Oniscoidae) were also recovered, but showed no subterranean 
morphology or ad
potential SREs, there is no biological restriction on their distribut

Phase 3 troglofauna sampling was completed in March to June 2009. Results from the Phase 3
survey are expected to be available during quarter 3 (Q3), 2009. Additional subterranean surve
at the Stage 2 external bo

4.12 Socio-economic environment 

4.12.1 Demographics 
The Pilbara Region is th
mining industry’s economic value. The mining industry has maintai
industry in the State with record economic profits and wealth generatio

Four local government authorities are located within the Pilbara Regio
Roebourne and the Town of P
Newman with Nullagine and Marble Bar being the closest smaller town

In 2006, 54% of employment in the East Pilbara Region was in the mining sector
services (ABS, 2006a). This does not take into account fly-in-fly-out (FIFO) emplo

Other approved and operating projects are situated within the
are FMG’s operating Cl
Christmas Creek Project approxim
FIFO roster. 

In 2006, the Australian Bureau of Statistics (ABS, 2006a and b) estimated the resident population 
of the Pilbara Region 
population of 613 people, Nullagine 218 and Newman with 5,141 (

Given the distance of these towns from the Project area, em
for the duration of their FIFO roster. As a result demographic changes in the Region are expected 
to be minor. 

4.13 Heritage 

4.13.1 Aboriginal heritage and native title 
The Project lies within the Nyiyaparli People’s native title claim. As a consequence, the Nyiyaparli 
People have the ‘right to negotiate’ in relation to the grant of mining titles, including those 
necessary to support the Project. Through their application for a determination of native title, the 
Nyiyaparli People are
claim area recognised
• to possess, use, occupy and enjoy the land within the claim boundaries; 
• to carry out traditional cultural activities; 
• to use traditional resources (flora, fauna and mineral) for non-commercial purposes; 
• to care for places of cultural significance; and 
• to teach younger generations about the Nyiyaparli People’s traditional laws and customs and 

places of cultural significance. 
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The Proponent has had ongoing engagement with the Nyiyaparli People regarding the Project. 
This has primarily been through the ongoing heritage investigations that RHIO has commissioned 
to ensure that the company’s obligations under the Aboriginal Heritage Act 1972 are fulfilled. 
Archaeological surveys, involving both senior traditional owners and more junior community 
members, have occurred regularly to ensure that a sufficient number of ‘cleared’ locations are 
available to support the ongoing resource definition drilling. As a consequence of these 
investigations, a considerable spread of cultural material, primarily stone artefact scatters, has 

ing 

location of important 
ge buffers to the true location of the site. 

 October 2007. This set out to determine the 
iously recorded ethnographic sites and expand the knowledge of the 
ion to the Project area. It also commenced the process of consultation 

o plans to 

ct. 

Heritage 

; and  

pproach: that is, 

managed to avoid impacting upon these finds. The Proponent also employs a team 
of heritage monitors, drawn from the Nyiyaparli People, to oversee activities that may impact on 

l resource of the Project area.  

The location of known cultural resources is also being taken into consideration in mine and 
will inevitably mean that some 

ertaking any activities that may impinge on 

terial will be kept in a controlled, culturally appropriate storage facility until 
, the Proponent has 

i People regarding archaeological finds, which has 

been identified across the Project area. As is common across the Pilbara Region, the highest 
artefact density has been identified along drainage lines and areas that are in proximity to 
seasonal water sources. As at the time of writing, 12 rock shelters with potential stratified cultural 
deposits were identified in the northeast portion of the project area and primarily to the east of the 
current Marble Bar Road alignment. These will require further evaluation to determine the full 
extent of their cultural and scientific significance.  

Three rounds of ethnographic surveys and community consultations have also occurred involv
senior men from the Nyiyaparli claimant group and other Aboriginal groups. The first phase of this 
research was designed to provide an overview of the entire Roy Hill Iron Ore Project area and 
assess if any of the previously recorded ethnographic sites, whose mapped boundaries intersect 
the project area, do in fact occur within it. This was necessary as the 
ethnographic sites is disguised by the addition of lar

The second phase of the research commenced in
precise location of the prev
Nyiyaparli Peoples’ connect
regarding the archaeological sites being discovered through the ongoing surveys described above. 
To date, the ethnographic research has primarily involved senior Nyiyaparli men. To ensure that 
this gender bias does not affect the reliability of the ethnographic survey results the consultation 
process is to be expanded to include senior Nyiyaparli women. The Proponent als
commission ethno-botanical investigations to ensure that traditional knowledge regarding the use 
of plant resources occurring within the Project area is recorded. 

This consultation process will continue throughout development of the Proje

The Proponent is committed to minimizing the extent to which Aboriginal sites are affected, either 
directly or indirectly. As a consequence the Proponent has established an Aboriginal 
Management Plan (Appendix 4) and Procedures that: 
• establish best practice for heritage management throughout the project area;  
• provide for ongoing involvement of the Nyiyaparli People through permanent heritage monitor 

positions
• ensure that all project staff are provided with initial induction and ongoing heritage awareness 

sessions.  

During the exploration phase, the Proponent has adopted a ‘site avoidance’ a
where cultural materials (archaeological sites) or places of contemporary, mythological or spiritual 
significance (ethnographic sites) are identified through the heritage survey process, exploration 
activities are 

the identified cultura

infrastructure planning. However, mine development at Roy Hill 
archaeological sites cannot be avoided. Prior to und
any archaeological site the Proponent will secure Ministerial consent under Section 18 of the 
Aboriginal Heritage Act 1972. The Proponent is committed to mitigating any unavoidable impacts 
through detailed recording and salvage (eg systematic collection and/or excavation) where 
appropriate. Such work will be undertaken with the cooperation and involvement of the Nyiyaparli 
People. All salvaged ma
its permanent disposition is decided by the Nyiyaparli People. As noted above
commenced consultation with the Nyiyaparl
canvassed these issues. 
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No matter how thorough heritage investigations are ahead of development, the limitations of 
survey techniques dictate that sites that do not have an obvious surface expression (such as 
burials) are unlikely to be discovered. The Proponent acknowledges this and has put in place 
specific management procedures to ensure that any sites discovered during exploration and mine 
development activities are dealt with appropriately. In the case of burials, this includes the 
involvement of the Nyiyaparli People from the outset, in recognition of the sensitivity with which 
such finds must be handled.  

To ensure that the Department of Indigenous Affairs is kept informed of the status of the Roy Hill 
Project, the Proponent has met regularly with Departmental Officers (as described in Table 11-1).  
At these meetings, the Proponent has provided information regarding: 

• the nature and scope of the Project; 

• heritage research methodologies (including experimental archaeological studies) employed 

ustralia; however, the Geological 

area. However, to 

 to undertake a geoheritage assessment of 
d that much of 

espread through the Iron Province of the Pilbara region as a result of the 

ided the following specific results: 

is geomorphic feature. Also, while the alluvial 

ling undertaken by Hancock Prospecting Pty Ltd, mining will not 
uncover any deposits of this geological feature in the project area. (Semenuik, 2009).  

across the project area; 

• the results of the ongoing heritage investigations; 

• its heritage induction and management procedures; and 

• the nature and extent of Nyiyaparli involvement in the ongoing research process. 

Reporting heritage ‘incidents’ to the Department also forms a significant component of the heritage 
management procedures referred to above. 

4.13.2 Geoheritage 
The East Pilbara Region is nationally recognised as an area of geological significance. Significant 
geoheritage areas may include important fossils, rock relationships, significant landforms or other 
unique or scientifically valuable geological or geomorphological features. There is currently no 
system for formal recognition of geoheritage sites in Western A
Society of Australia has identified 150 potential sites throughout the State in the State of the 
Environment report (SOE, 2007). None of these sites are within the Project 
identify significant geological features the Geological Society of Western Australia (GSWA) 
recommended that a geoheritage surveys be conducted.   

V & C Semenuik Research Group was commissioned
the Project area. A field survey was conducted in December 2008. The survey foun
the geology, geomorphology, pedology and geological fine scale structures that occur in the 
Project area are wid
similar climate and weathering processes (Figure 4-20) (Semenuik, 2009).  

The survey prov

• The Wittenoom Dolomite is not exposed in the Project area and exposures are unlikely to 
occur as a result of mining; at any rate, there are already good natural exposures of this 
formation in the Hamersley Range; 

• The Fortescue Valley tract, from a geoheritage perspective, is of State-wide significance, and 
mining should endeavour not to impact on th
fan-to valley tract relation is important in the region, this is a feature better represented 
outside of the mining area along the southern margin of the Chichester range; 

• Though the alluvial fans as wetlands in the Roy Hill area are regionally significant, and a small 
part of their regional distribution will be excavated as part of the mining operation, there are 
similar wetlands on the alluvial fans along the southern edge of the Chichester Range. These 
wetlands are along a strike to the northwest of the Roy Hill area, and as such, the mining at 
Roy Hill will not remove a unique feature; and 

• The Goodiadarrie Hills, composed of quartz breccia, agate and quartz crystals, occurring 
further to the west along the valley tract of the Fortescue River, are of State-wide significance, 
and the geological materials therein are well represented in the Goodiadarrie Hills 
themselves. From the dril
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Figure 4-20: Geoheritage study sites in the Project area and Pilbara region  

 



 

5. Project description 

5.1 Key project characteristics 
The Proponent proposes to develop the Project to mine and process approximately 1Bt of bedded 
ore and 1Bt of detritals over a predicted mine life of approximately 20 years, divided into two 
stages. The Project will use conventional open pit surface mining methods with the pits mined 
progressively at a rate of 65Mt/a of iron ore. Following processing of the ore to improve the iron 
content, production from the Project will be 55Mt/a. Annual material moved will be in excess of 
200Mt/a when overburden and topsoil are taken into account. Mined-out pits will be back-filled 
(primarily with overburden material sourced from adjacent pits) and rehabilitated progressively 
during the mine life according to mine scheduling.  

Mined ore will be transported from the open pits by conveyor belt to the processing plant for 
desanding and grading. Graded ore stockpiled adjacent to the processing plant will then be 
transported to Port for export either by third party shared infrastructure or by independently owned 
and operated rail. 

The extent of land disturbance, including land cleared for mining and associated infrastructure 
during Stage 1 would be approximately 7,200ha; and 12,540ha over the life of the Project. 
Construction of the Project is expected to commence in 2010.  

The base case disposal option for the waste fines produced from the desanding plant is to place 
the material in a permanent Waste Fines Storage Facility. The option of co-disposal with waste 
rock in mined-out pits will be assessed during detailed engineering design. 

Saline water produced from pit dewatering activities will be disposed in the evaporation pond. 
During Stage 1, the salt residue remaining after completion of the evaporation process will be left 
within the evaporation pond. During Stage 2, the salt residue will be harvested and disposed in 
engineered encapsulation cells within the mined-out pits. Other options to dispose of the salt 
residue (such as off-site disposal) will be investigated during detailed engineering design. 

5.2 Infrastructure 
All infrastructure will be designed using best practice engineering techniques to minimise the risk 
of adverse environmental harm.  

Power for the Project will be supplied from a third party supplier, by either gas pipeline with onsite 
generation or ETL from an offsite generating facility. This will be subject to a separate 
environmental and heritage assessment by the third party supplier. 

A rail loop is to be located adjacent to the process plant on the northwest tenement boundary with 
ore stockpiles located adjacent to the rail loop as required.  

The construction and operation workforce will be employed on a FIFO roster. An air strip, 
accommodation village and mess facilities will be constructed on site for an average 750 person 
workforce with the capacity for up to 1,500 people during peak construction. 

5.3 Mining operations 
Mining will be undertaken in progressive stages of multiple, relatively shallow open pits using 
conventional open pit surface mining methods. This form of progressive mining will allow for the 
blending of ore to meet customer grade specifications, reduce the impacts of dewatering and 
enable progressive rehabilitation.  

Processing will involve crushing, wet screening and fines desanding to achieve a target grade of 
60% Iron content. Processed ore will be blended and stockpiled prior to transportation.  

.3.1 Mineral resource 
The Project ore body is shallow and lengthy typical of Chichester Range deposits. Mining is 
proposed to extract the mineralised Nammuldi Formation that outcrops along the eastern edge of 
the proposed mining area and associated mineralisation flatly dipping to the west-southwest. The 
total ore body spans approximately 31km northwest to southeast.  

5
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The Stage 1 Mining Area is shown in Figure 1-3. Mining will commence in the north-western 
corner of the Project area, where the ore is located within fresh groundwater. On completion of this 
area, mining operations will move to the central ore body located in the vicinity of the existing 
Marble Bar Road. Mining of the central ore body will commence on the northern edge of the 
Project boundary near Kulbee Creek and progress south. Mining of Stage 1 will last from 10 to 
15 years, depending on the ramp-up to full production and market demand.  

5.3.2 Overburden management and backfilling pits 
Due to the shallow and lengthy nature of the ore body, the overburden stripping ratio is low at 
approximately 4:1 average. During the first two to three years of mining, overburden removed to 
expose ore will be placed in an out-of-pit storage area (WRD) located wholly within the Project 
tenement boundaries and currently anticipated to be at the north-eastern project boundary. In the 
following years, overburden would be used as backfill in mined-out sections of the pit.  

The out-of-pit overburden storage area (waste rock dump (WRD)) will be designed and 
constructed to be stable. Up-gradient surface water drainage from the northeast will be diverted 
around the overburden storage via permanent diversion channels constructed prior to year one of 
mining (Figure 4-8). Static geochemical testing of the overburden to be removed in the first few 
years of mining has confirmed that the overburden ranges from Non-Acid Forming to Acid 
Consuming (SMEC, 2009d), and as a result runoff from the facility will require management only 
for suspended sediment. This will be achieved by the construction of toe drains along the facility 
perimeter directing runoff to sediment retention storages to allow release after settling (Gilbert and 
Associates, 2009). Once sufficient capacity has been made available in the mined out open pits, 
overburden will no longer be routed to the overburden storage but employed as pit backfill. At this 
time, the overburden storage will be regraded with final rehabilitation profiles that are compatible 
with the surrounding naturally occurring landforms. The stable surfaces will be revegetated with 
native plant species that occur in the local area. It is planned that mined out pits will be 
progressively backfilled close to or above the original natural surface, and hence well above the 
pre mining water table. The primary backfill material will be overburden removed from adjacent 
pits.  

Material balance calculations were undertaken during preliminary engineering studies. The 
material balance calculates a total of 2,036 million cubic metres (Mm3) of material will be required 
to restore the natural ground surface profile in the mine areas. Taking into account the permanent 
storage of waste material mined in year one and year two in the out of pit overburden storage, and 
allowing a swell factor of 30%, a total of 2,135Mm3 of waste will be available to backfill the pit 
voids over the life of the mine, resulting in a surface close to the pre-mining elevations.  However, 
should the options for waste fines co-disposal with waste rock and encapsulation of salt within 
backfilled pits prove feasible, these options would result in the backfill surface being above the 
natural surface in portions of the pits where surface water drainage channels are not being  
re-established. 

The groundwater transmitting and storage capacity of the compacted backfill in the pits is 
anticipated to be comparable to or greater than that of the pre-mining hydrogeological system. As 
a result, the material will become saturated once mine dewatering is terminated, and the water 
table is expected to recover to the pre-mining elevations. The backfilled pits will be covered with 
topsoil and re-contoured to resemble the natural landscape and aid in the drainage of stormwater. 
Where vegetation does not re-establish itself from seed within the topsoil the rehabilitated surface 
will be seeded with endemic vegetation species to encourage regeneration of local species. On 
completion of backfilling of the pits the diverted surface water drainages will be re-established 
close to their original positions across the backfill surfaces (Figure 4-8). Recharge to the 
groundwater system from episodic flows in these drainages will potentially be enhanced where 
they cross the backfill material, which will augment the recovery of the groundwater system. 
However recharge to the groundwater system will continue to be a very low proportion of the total 
flow in the drainages.  
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5.3.3 Ore crushing, screening and processing 
The crushing and screening plant will be located in the northwest section of the Project area, near 

 ore to the required quality for export. Due to the 
will be relocated as mining 

n and settling of very small particles.  

comprise: 

 parts of 
saline to hyper-saline groundwater associated with the Marsh 

ificant proportion of the bedded ore body (60%) lies below the 

cut mining conditions.  

model was constructed using 

ogic block model from exploration 

The groundwater model domain covers an active model area of 1,780km . Grid discretisation for 
ron ore deposits with rectangular grid cells ranging in size 

in the mine area to a maximum of 1,000m by 1,000m at the 

the open pits and rail loop, to process and blend
size of the deposit the crushing stations and associated conveyors 
advances south to minimise haulage distances. Graded ore will be temporarily stockpiled adjacent 
to the processing plant in the north-western section of the Project area. Ore stockpiles will typically 
comprise a one week supply of ore for export. 

Stackers and reclaimers located adjacent to the stockyards will be used for blending and sampling 
of ore. To maintain ore quality to customer requirements (target grade of 60% Iron content) 
portions of the ore will require the removal of fines in the desanding plant; a mechanical process 
that uses washing and gravity separation (based on differences in density of materials) and the 
addition of a flocculent to encourage the aggregatio

Water from the desanding operations will be recycled within the plant by using a thickener to 
recover water from the waste fines prior to deposition. Make-up water for the remainder of the 
demand will be provided from the Process Water Storage (Figure 5-1). Supplies to the Process 
Water Storage will 

• opportunistic runoff and seepage collected within the open pits and around facilities such as 
ore stockpiles and load facilities; 

• the component of flow from the pit dewatering system which is of acceptable quality for 
processing use; and 

• decant water recovered from the WFSF. 

5.3.4 Pit dewatering 
The groundwater table lies approximately 8m to 46m BGL with an average of 35m BGL. Two 
groundwater quality systems exist within the proposed mining area; fresh to brackish groundwater 
associated with the up dip saturated parts of the Tertiary alluvial sequence and the upper
the Marra Mamba Formation, and 
groundwater system. A sign
groundwater table with 10% being below the salt water interface. Maximum pit excavations are 
expected to be approximately 100m BGL (Lycopodium/Connell Wagner 2009). Pit dewatering will 
be required to maintain dry open-

A numerical groundwater model for the Roy Hill area was developed to evaluate abstraction 
volumes required to dewater the proposed mine site, as well as assess the potential impacts 
resulting from dewatering on groundwater levels. The numerical 
Visual MODFLOW Version 4.3. The conceptual design of the numerical model was based on 
available geological and hydrogeological data including a geol
drilling and extrapolated data using ERSI ArcGIS 9.2 with a combination of aerial photographs, 
spot heights, and interpolation of the provided geologic block model and knowledge of the local 
area (MWH, 2009). 

2

the model was finer in the region of the i
from a minimum of 100m by 100m 
margin of the groundwater model. The model consists of six layers of variable thickness which 
represent geologic and hydrogeologic units as follows: 

• Colluvium/Alluvium; 

• Calcrete/Lower Alluvium; 

• Detritals; 

• Marra Mamba Ore; 

• Marra Mamba BIF; and 

• Jeerinah Formation. 
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Figure 5-1: Project water balance 
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The model was calibrated against observed groundwater levels in five monitoring bores equipped 

quired dewatering varies from abstraction rates of 

s established early in the mine life, particularly those in the 

g the first 10 years, progressive movement of the centre of the operating 
south as mining moves to the south. The existing 
 or operated at reduced yield as mining migrates to 

n Table 5-1 indicates that the saline component of the 

r Stage 1 mining 

with data loggers over the period 30 November 2005 to 5 May 2007 as well as monthly water level 
data collected manually (MWH, 2009).The model was then employed in predictive mode, applying 
the location, depth and timing of open pit mining, to determine the overall dewatering rates 
required to maintain dry mining conditions.  

To achieve dewatering of the proposed pit(s), it is estimated that a total of 75GL of groundwater, 
over Stage 1 will be required. The rate of re
0.27 to 51.37ML/d, throughout the 10 year mining period. The variability in dewatering 
requirements is a function of the location and migration of the mining areas throughout the mining 
schedule and the associated impact of the localised hydrogeology.  

To manage the variability of the required dewatering abstraction rates throughout the project life 
and to assist in the overall water management and operating strategy of the dewatering and water 
demand of the project area, it is proposed to optimise the dewatering requirement for the first ten 
years of dewatering by establishing the dewatering borefield at or slightly above the 10 year 
average of 20.5ML/d.  

The benefit of the advanced dewatering strategy is to normalise the abstraction volume over the 
life of the Project and to remove the spikes in dewatering requirements as required from the 
numerical modelling results. 

It is anticipated that yields in the bore
northern part of the proposed ex-pit dewatering borefield will decline as dewatering desaturates 
the orebody aquifer. Durin
borefield will be required to advance to the 
northern bores will either be decommissioned
the south (MWH, 2009).  

The solute transport model results i
dewatering discharge will range from 0% in the early years of mining to 40% in the later years of 
mining during Stage 1. These results are based on an assessment of the total flows required to 
maintain dry conditions for the current mine plan. In practice, the dewatering strategy will 
incorporate measures to optimise water quality, which will be refined during the operating period, 
and will include the use of shallow skimmer dewatering bores, and balancing abstraction rates to 
minimise the movement of saline groundwater. It is therefore expected that the volume of saline 
groundwater requiring disposal may be reduced from the predictions in Table 5-1.  

Table 5-1: Dewatering volumes and estimated % fresh fo

MINING YEAR PREDICTED % FRESH DAILY AVERAGE FRESH 
(ML/d) 

DAILY AVERAGE SALINE 
(ML/d) 

1 100 15.45 0.0 

2 100 24.17 0.0 

3 75 27.33 9.11 

4 100 0.27 0 

5 100 2.97 0 

6 75 13.37 4.46 

7 75 22.52 7.51 

8 50 3.60 3.60 

9 50 25.68 25.68 

10 40 7.55 11.32 

(Source: MWH 2009). 

quality for the dewatering flows, the groundwater model has been 
 solute transport function. This allows the distribution of salinity within 

 surrounding area to be input to the model, and the movement of 
he model has then been used in predictive mode to estimate the 

tering which is acceptable for processing (less than 10,000µS/cm 
Electrical Conductivity (EC)) and the volume which is more saline (greater than 10,000µS/cm EC) 
and will require disposal.  

To assist with predicting water 
augmented to include a
groundwater in the mine and
saline water to be tracked. T
volume of water from dewa

Roy Hill Iron Ore Pty Ltd 69 Roy Hill 1 Stage 1 Public Environmental Review June 2009  



 

The dewatering strategy adopted for the Project will consist of installing two lines of dewatering 
bores at approximately 500m centres along the entire strike length of the proposed mining 
operations. It is estimated that at any one time during the mine life, approximately 50 dewatering 
production bores will be equipped and operating. The objectives of this first line of dewatering 
bores are to assist in the down-gradient dewatering of the orebody within the mining areas and to 
harvest the fresh and brackish groundwater contained in the aquifers (MWH, 2009). 

The anticipated yield of individual dewatering production bores is likely to be around 0.50ML/d. It 
may be possible for yields from individual bores in the southern area south to be slightly higher 
than the proposed 0.50ML/d. However, careful management of these bores will be required to 
prevent upconing of saline groundwater. Discharge from this network of dewatering bores will be 
collected and directed to the Processing Plant for use in the mineral processing operations. 

The first line of dewatering bores (skimmer bores) will be constructed along the western edge of 
the proposed pit shells to assist in the down gradient dewatering of the orebody within the mining 
areas and to harvest the fresh and brackish groundwater contained in the aquifers. Discharge from 
this network of dewatering bores will be reticulated to a dedicated pipeline which discharges to the 
Process Water Storage, to allow the discharge to be used for dust suppression, washdown, and 
use in the desanding plant. The second line of dewatering bores are designed to be offset from the 
first line of bores by approximately 500m, with individual bores located midway between bores in 
the first line. These dewatering bores are designed to do the majority of the dewatering with little 
regard to water quality. The dewatering target for these bores is the saline groundwater below the 
salt water interface. Discharge from these bores will primarily be reticulated to dedicated pipeline 
carrying saline water to the Evaporation Pond. 

In addition to the above, external to the dewatering borefield, a network of some 20 dewatering 
bores will be drilled, constructed, tested and equipped within the proposed mining areas. These 
bores will assist in the initial phase of dewatering, but will be sacrificial and taken out of service as 
mining moves through the area.  

It is anticipated that yields in the bores established early in the mine life, particularly in the northern 
part of the proposed external pit dewatering borefield, will decline as dewatering reduces the 
saturation of the orebody aquifer. The centre of the operating borefield will be required to advance 
to the south as mining moves to the south. The existing northern bores will either be 
decommissioned or operated at reduced yield as mining progresses. 

The reticulation system designed for the dewatering bores will allow for flexibility in routing the 
discharge from each group of bores, with the ability to send the discharge either down the skimmer 
bore pipeline to the Process Water Storage, or into the saline water disposal pipeline. During 
borefield operation, flow rates at individual bores will be adjusted, and routing of the discharge will 
be regularly reviewed, in order to maximise the amount of dewatering discharge which can be 
used as process water supply.  

The groundwater model was used to simulate the rebound of the groundwater table when the 
dewatering is switched off on cessation of mining after Year 20. The model indicates that recovery 
to original levels will take some 40 years based on backfilling to original ground level, backfill 
material having a porosity of 35% to allow for bulking and recharge occurring only by direct 
infiltration of rainfall (no contribution from surface water runoff). This prediction of recovery is in 
line with similar predictions of water levels in pit voids throughout the Pilbara region. In reality the 
recovery may occur sooner if the backfill material is compacted and has a lower porosity, and the 
diverted watercourses are reinstated such that they contribute surface runoff into the backfilled pits 
(MWH 2009).  

The south-eastern corner of the Project area will be dewatered in advance of Stage 2 mining and 
the freshwater used to supply the desanding plant. This area has been labelled the water supply 
borefield. The fresh water from dewatering in Stage 1 and Stage 2 can be used to meet the 
cumulative water demand of the mine during Stage 1 of the Project. 

The water supply borefield located within the south-eastern corner of the Project area will 
 at roughly 1km centres. The holes will be positioned along 

the southern edge of the proposed mine pits, so that they can be retained when mining 
commences in this area during Stage 2 and used as dewatering bores.  

comprise some 16 boreholes, drilled
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Bore construction of these production holes would be designed to be fully penetrating through the 
Tertiary alluvium and Nammuldi Formation and into the underlying dolomite, where it is present 
due to faulting. The anticipated yield of individual production bores is likely to be around 1.0 to 
1.5ML/d. Groundwater will be abstracted to a depth of 40m BGL. 

A separate potential borefield, external to the Project area, is currently being investigated in the 

remain in-situ during mining. 

tained with clays) in the shale will reduce the likelihood of oxidation and 

009) and is summarised in Figure 5-1. 

rying estimates of 
tated, and the area 

of active pit. It has been as m a a
mine area would report to the active pit (Gilbert and Associa 09). 

It is anticipated that 3GL/a (8ML/d) may be recovered from the decant system in the WFSF. The 
net remain r demand for nding operations will be 11GL/a (30ML/d), w h will be 
supplied from Process Water Stora  The total project wa pply entering the Process Water 
Storage wi omprise:  

• opportu stic runoff and seepa om the open pits, s iles and handling facilities, which 
will vary according to rainfall, but is conservatively indic y the model as 2GL/a (5.5ML/d); 
and 

• the component of flow from the pit dewatering and advance dewatering which is of suitable 
quality for processing, approximately 13GL/a (36ML/d). 

The water b ance model has been u ed to investigate the dem  for good quality water from the 
project wate refield enteri the Process Water Storage. The model takes a count of 

magnitude and quality of all of the other components in the mine water 

Roy Hill South/Ethel Creek area. Subject to a separate regulatory approval process. It is 
anticipated that water from this external borefield will be used to meet the process water 
requirements of mining during Stage 2 of the Roy Hill Project. However this water may also be 
available to supplement supplies in the later years of Stage 1, if required (MWH, 2009). 

PAF material associated with the ‘Roy Hill Shale’ is planned to 
However, should it be mined there is a low risk that dewatering operations will result in oxidation of 
the ‘Roy Hill Shale’ material producing AMD. Hydrogeological investigations have shown that the 
aquifer to be dewatered is situated above the “Roy Hill Shale” material (Figure 5-2). During 
dewatering it is not expected that the “Roy Hill Shale” material will be completely dehydrated, and 
residual moisture (con
AMD generation. A discussion on the interaction between mine dewatering and potential AMD is 
contained within Section 8.9.2.  

5.3.5 Site wide water balance and water supply requirements 
The mine water management system for the Project will be designed to minimise the disruption to 
surface water flows, maximise the capture of good quality groundwater from dewatering and 
minimise the demand on an external water supply source. The capacity for each component in the 
mine water management system has been determined using a site wide water balance model 
(Gilbert and Associates, 2

The water balance model includes all of the components illustrated in Figure 5-1. Flows entering 
and leaving each component in the mine water management system are calculated on a daily 
basis, using daily rainfall data as input. In order to ensure that the model correctly accounts for the 
potential variation in rainfall conditions, it was run for the 10 year mine period a total of 100 times, 
using a different window of data from the 111 year monitoring record for the site each time. The 
required capacity for each component was then determined as the maximum required in all of the 
model simulations.  

The catchment areas, reporting to the active mining pit, consist of time-va
undisturbed area, mined and backfilled areas, both rehabilitated and un-rehabili

sumed that runoff fro ll previously mined are
tes 20

s upslope of the active 

ing wate desa hic
ge. ter su

ll c

ni ge fr tockp
ated b

al
r supply bo

s
ng 

and
c

the relative timing, 
management system, the volume of water in the Process Water Storage and the effects of the full 
potential range of rainfall conditions. 

Wet processing of the Project ore will be relatively water efficient, due to the use of the thickener to 
recover water from the waste fines and operation of the WFSF to maximise water returns. 
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Figure 5-2: Nammuldi mineralisation in contact with Roy Hill shale and BIF 
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Desanding water use for the Project compares favourably to the processing water requirements of 
other iron ore projects in the Pilbara (for every million tonnes of ore processed), as quantified 
in Table 5-2. The FMG Cloud Break mine which features similar geology and processing 
requirements, requires 30ML/d water to achieve an average processing rate of 20Mt/a (Aquaterra, 
2005). The Rio Tinto Marandoo project has a wet processing requirement between 5 and 15ML/d 
to produce an average of 15Mt/a iron ore (Rio Tinto, 2008). Process water requirements at the 
Hope Downs project are low relative to the quantity of ore produced, with 25Mt/a delivered using 
an average of 5.8ML/d as a result of “dry” processing (Hope Downs, 2000). Dry processing at Roy 
Hill 1 is not considered feasible due to customer requirements for a 60% Iron content. 

Table 5-2: Comparable project water requirements for iron ore production 

IRON ORE PROJECT ORE PROCESSING 
RATE (Mt/a) 

PROCESSING WATER 
REQUIREMENTS (ML/d) 

RATIO OF WATER DEMAND TO 
THROUGHPUT(ML/d)/(Mt/a) 

Cloud Break Mine (FMG) 20Mt/a 30ML/d 1.5  

Marandoo (Rio Tinto) 15Mt/a 5 to 15ML/d 1  

Hope Downs (Rio Tinto) 25Mt/a 5.8ML/d 0.24  

Roy Hill 1 (RHIO) 55Mt/a 30ML/d 0.55 

 

5.3.6  Saline water disposal options 
Modelling of the groundwater system in the Project area indicates that the total volume of saline 
groundwater requiring disposal during the life of the mine is approximately 122.4GL. The total 
volume for Stage 1 is approximately 22.5GL, equivalent to an average of 6.2ML/d. On a yearly 

arsh; and 

ble re-injection areas are 

on would entail the storage of saline water for significant periods until 

cted management plan for the saline component of dewatering flows is storage and 

tween rainfall and evaporation rates in 

s will be 
left in place within the evaporation pond. During Stage 2, the salt residue will be harvested and 
disposed in engineered encapsulated cells located within the mined-out pits. 

basis the volume ranges from 0GL/a during the years of mining in predominantly fresh 
groundwater to 9.4GL/a (25.68ML/d) in year 9. 

Several options for saline water disposal have been considered including: 

• reinjection;  

• return of saline water to saline groundwater via mined-out pits; 

• disposal to the M

• evaporation pond. 

The return of saline water via purpose built re-injection bores has been considered but largely 
discounted due to the high potential for clogging of the re-injection bores, the lack of significant 
operating head to assist in the re-injection process (water levels in possi
generally less than 10m BGL) and the potential for saline springs or shallow saline groundwater to 
occur down gradient of the re-injection points. For the return of saline water to pit voids to work, 
mining and dewatering would be required to be undertaken in the saline part of the ore body in the 
early part of the mine life. This would be difficult to incorporate into an efficient mining plan for the 
operation and this opti
suitably located pits were available.  

Disposal directly to the Marsh has been discounted due to its environmental implications.  

The sele
evaporation within an evaporation pond. This option has been assessed as having the lowest risk 
to the environment and makes use of the large difference be
the Project area. Although the evaporation pond is not expected to be required until year five, 
some of the cells in the pond would be constructed at the start of the mining period; to provide a 
contingency option should dewatering flows differ from the predicted chemistry.  

5.3.7 Evaporation pond  
The base case option for the management of the saline dewatering flows is the construction of an 
evaporation pond with sufficient capacity to retain and evaporate all of the saline flows generated 
over the full 20 year mine life. During Stage 1, the salt residue from the evaporation proces
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The total area of evaporation pond which will be required for the Project under the base case 
option has been assessed using the site wide water balance model (Gilbert and Associates, 2009). 
This model takes account of the predicted variation in saline dewatering flows, direct precipitation 
inputs to the pond, and evaporation from the pond. Evaporation rates in the model vary according 
to the calculated salinity in the pond, to account for reducing rates of evaporation as the salinity 
increases. The model was run for 97 sets of daily rainfall inputs to ensure it reflects the full range 
in potential rainfall conditions. The results of the model simulations indicate that: 

• the total evaporation pond area required for the Project is 400ha; and 

• the maximum volume of saline water stored in the pond over the 20 year life, in all rainfall 
conditions, would be 7.3GL, equivalent to an average water depth of 1.8m across the pond. 

The total amount of salts generated in the pond has been estimated by conservatively assuming 
that all of the saline dewatering flows have a total dissolved solids (TDS) concentration equivalent 
to the highest groundwater TDS concentration measured during the baseline studies 
(67,000mg/L). The volume of salt produced on an annual basis, and the resulting average depth of 
salt across the evaporation pond during Stage 1 is presented in Table 5-3. Based on a total area 
of 400ha for evaporation, the total depth of salt accumulated during Stage 1 would be 0.33m. The 
initial area used to construct the evaporation pond for Stage 1 would be much less than the 400ha 
calculated for the full 20 year operating life of the mine.  

Estimates of salt accumulation will be refined as the estimates of groundwater quality and pumping 
rates for the dewatering borefield are refined. Preliminary calculations indicate that the maximum 
salt accumulation over the 20 year operating life of the mine would be 7.1Mm3 at a total depth of 
1.8m. 

The saline water produced from the dewatering bores will pass through a series of processes, as 
shown in Figure 5-3, ending with encapsulation of dry salt cake. The main components of the 
process can be summarised as follows: 

• the saline water will be pumped from the dewatering bores to the evaporation pond; 

• the saline water will be evaporated to produce a brine at which point salt will begin to 
precipitate out of solution; 

• the brine will be pumped to salt production cells where the brine will continue to evaporate 
producing salt; 

• the production cells will be dried out so that the salt can be harvested as a dry cake; and 

• the dry cake will be transported to the salt encapsulation cells which will be constructed within 
the mined out open pit and will subsequently be buried beneath mine waste. 

Table 5-3: Upper bound estimates for salt accumulation in the evaporation pond during 
Stage 1  

MINING 
YEAR 

SALINE 
DEWATERING 

VOLUME 
SALT CONCENTRATION 

DEPTH OF VOLUME OF SALT SOLIDIFIED SALT (APPROXIMATE) (APPROXIMATE) 
GL mg/L 3m  M 

1 0.0 67,000 0 0 

2 0.0 67,000 0 0 

3 3.32 67,000 193,080 0.04 

4 0.0 67,000 0 0 

5 0.0 67,000 0 0 

6 1.63 67,000 94,410 0.02 

7 2.74 67,000 159,060 0.04 

8 1.31 67,000 76,190 0.02 

9 9.37 67,000 544,300 0.14 

10 4.13 67,000 239,870 0.06 

TOTAL 22.5  1,306,910 0.33 
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Figure 5-3: Salt management flow diagram 
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Evaporation Pond Operation 

Water will be piped to the facility from the dewatering borefield and discharged into the 
evaporation pond facility through designated outlets. Valves will be used to direct the flow to the 
designated operating cell. In order to maximise the evaporation efficiency of the facility, the 
maximum available surface area within the cells must be used.  

Discharge into each of the evaporation cells will occur nominally for one month at a time, after 
 cell into which water is 

 

ry bores, if applicable. 

ty of 

Evaporation Sprayers 

The operation of “ tors” will increase the rate of e herefor  the 
nu d siz ired yer ow p
whic rse the wate into the air, in ing the contact a between the air and water. 
Base perience with heap leach operations it is expected at 10% to 15% of the water 
sprayed will be evapo d prior to reachin ter pond surface. The suggested system is 
barge nted evapo on sprayer(s) which are fully self-contained (ie the barge has all the 
requi ps and lary equipment in

Salt Production 

As the water evaporates the salt concentration will increase to form  brine a roaches 
the point of saturation (ie before salt precipitates out of solution rine will be pumped to the 
salt production facility where it will be evaporated and the s sited. Salt pro ion will 
comp e four proces  filling; evaporating, drying and harvesti

The timing of comm ment of brine rec is dependent u  operating effic  of the 
evaporation pond fa  which will be c monitored durin irst year of operation. It is 
expected to be introduced within 1 to 2 years of commissioning.  

which discharge will be moved to the next cell in sequence. However, if the
being discharged reaches the defined maximum operating capacity or maximum operating depth 
during that month, discharge will be transferred to the next cell in the sequence. Ensuring that all 
of the evaporation cells are used simultaneously will ensure that the water surface area, and
hence the evaporation rate, is maximised. 

Each individual cell is designed and will be constructed with a freeboard, comprising an allowance 
to store direct precipitation from a 1-in-100 year 72 hour storm event, and a 0.3m deep spillway to 
the cell immediately downstream. The filling of every evaporation cell during operations will be 
managed so that the required storm capacity is always maintained.  

Evaporation Pond Water Management 

The management of water in the evaporation cells area is a critical aspect of the overall operation. 
It is important therefore to understand the global inputs and outputs of the evaporation cells. 
Global inputs to the cells comprise: 

• water pumped from pit dewatering bores; 

• rainfall runoff from the evaporation cell surfaces and catchment areas; and 

• water pumped from seepage recove

Global outputs from the evaporation cells comprise: 

• evaporation losses; 

• seepage losses; 

• brine pumped to the salt production facility as part of brine recycling; and 

• water discharged from the cells via spillways in the event of exceeding the global capaci
the evaporation pond facility. 

In order to maximise the evaporation efficiency of the facility, the maximum available surface area 
within the cells must be used. Figure 5-4 to Figure 5-5 illustrates typical sections and details. 

evapora vaporation and t e minimise
mber an

h dispe
e of cells requ

r 
. The evaporation spra s will comprise l ressure sprinklers 

creas rea 
d on ex th

rate
rati

g the wa
 mou

red pum ancil stalled).  

 brine. As the pp
) the b

alt depo duct
ris ses, ng. 

ence ycling pon the iency
cility, losely g the f

Roy Hill Iron Ore Pty Ltd 76 Roy Hill 1 Stage 1 Public Environmental Review June 2009  



 

 
Figure 5-4: Evaporation pond slipway sections and details 

Roy Hill Iron Ore Pty Ltd 77 Roy Hill 1 Stage 1 Public Environmental Review June 2009  



 

 
Figure 5-5: Evaporation pond typical sections and details 
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Effective operation of brine recirculation will reduce the deposition of salt in the evaporation cells. 
Brine will be extracted from defined intake locations and piped to the salt storage pond. The brine 
system will consist of a pump capable of pumping brine to the salt production facility, an HDPE 
pipeline and appropriate valving at the connection to ensure that no backflow to the evaporation 
cells can occur.  

In-Pit Encapsulation Cells 

During Stage 1 the salt residue left from the evaporation process will be left in place within the 
evaporation pond. During Stage 2, salt residue will be disposed in engineered encapsulation cells 
located within the mined-out pits. The technique of encapsulation has been used successfully in 
other applications such as landfills and is described below.  

Harvested salt will be placed within engineered encapsulation cells located within the backfilled 
pit(s). The cells will be located above the water table and constructed of suitable materials to 
minimise contact with ground water and in-flow 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 PAF rock. Liners 
typically consist of low-permeability soil barriers with drainage systems that are designed and 
constructed to control liquid leakage such that leakage rates should not cause a discernable 
change to the background quality of receiving waters and should not harm the surrounding 
environment or land uses. The liner material may be natural soil, imported to the site or be 
excavated from a nearby borrow pit if it meets the required liner properties.  

The timing of commencement of placement will be dependent upon the operating efficiency of the 
salt production pond facility, the mine backfill schedule and on the amount of salt requiring 
disposal. It is expected to be introduced within 1 to 2 years of commissioning. 

The mine plan is to backfill the open pit with mine waste in a continuous operation after the ore 
body is mined. This provides the opportunity to construct engineered encapsulation cells within the 
open pit as part of the backfilling operation. The encapsulation cells will be constructed in 
accordance with the recommendations of the Government of WA, Department of Water (DoW), 
(2006), “Water Quality Protection Note, liners for containing pollutants, using engineered soils”, as 
shown schematically in Figure 5-6, and summarised as follows: 

• each salt encapsulation cell will be sized to contain one year of salt production; 

• bulk mine waste will be placed in the mined out pit and traffic compacted; 

• when the mine waste is above the long term groundwater table level (the water table prior to 
commencing mining) the final three metres of mine waste will be placed in one metre layers 
and traffic compacted to form a stiffened raft; 

• low permeability mine waste will then be placed in thin layers, conditioned and machine 
compacted to form a low permeability soil basin 0.5m thick and with sloping side walls; 

• harvested salt will then be placed within the basin area during the dry season (to minimise the 
entrained moisture) and compacted to maximise stored volume; 

• towards the end of the dry season the top of the salt will be shaped to form a convex profile 
and will be covered with low permeability mine waste placed in thin layers and compacted to 
form a low permeability soil cover 0.5m thick connected to the sloping side walls; and 

• backfilling with mine waste will then continue until the original ground profile is formed and the 
area is revegetated. 

It is envisaged that this encapsulation process will be on-going on a campaign basis to suit the 
rate of salt production and the open pit backfilling rate throughout the operating life of the mine.  

tion.  Figure 5-6 illustrates the conceptual design of the salt encapsula
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Figure 5-6: Salt encapsulation concept design 



 

External Surface Water Management 

The evaporation cells will be located so that they do not obstruct the flow of the natural drainage 
systems. However, the cells will require surface water diversion channels to divert upslope 
stormwater runoff and sedimentation basins to control the sediment load entering the natural 
drainage system from the diversion channels. The surface water management system will be 

llel with development of the evaporation cells. 

so that the key infrastructure will be 

he sedimentation basins will be 

 cells will prevent the 

water elevations or 

licenced off-site disposal facility. 

ppendix 2 for 
vaporation pond for 
oposed emergency 

n phase. These studies will assess the design 

 

constructed in stages in para

The major diversion channels will be designed to contain runoff flows generated by a 1-in-100 year 
ARI storm event. The minor diversion channels will be designed to contain runoff flows generated 
by 1-in-10 year ARI storm events, whilst the associated diversion bunds and bund offsets will be 
designed to contain the 1-in-100 year ARI storm events 
protected if minor diversion channels overflow. 

The diversion channels will direct flow to existing natural drainage channels or to sedimentation 
basins which then discharge to the natural drainage channels. T
designed based on the Department of Conservation and Land Management guideline Urban 
Erosion and Sediment Control, and peak flow rates will be determined based on a 1-in-20 year 
ARI 6 hour duration storm event. The drains will be vegetated to reduce erosion. Inspection and 
maintenance of the drains will be required on an on-going routine basis and areas of high erosion 
will need to be provided with erosion protection. 

The results of the electromagnetic surveys presented in Figure 4-4 indicate that the location 
identified for the evaporation pond location coincides with the zone of elevated conductivity, which 
most probably result from naturally saline groundwater being present in these areas. The use of a 
high density polyethylene (HDPE) or compacted clay seal at the base of the
potential seepage of saline water into the alluvial groundwater system underlying the evaporation 
pond. Construction of the cells will incorporate the installation of a network of monitoring 
piezometers, which will define the baseline groundwater chemistry, and will be monitored for 
groundwater elevation and groundwater quality. Any evidence of rising ground
increasing groundwater salinity which may indicate that leakage is being detected will be 
immediately investigated. An advantage of operating the evaporation pond as a series of individual 
cells is that if leakage occurs as a result of damage to the liner, that cell may be taken offline for 
repair without compromising the entire facility. Management measures to address leakage include 
immediate shut down of the pipeline feeding into the cell that is affected, the installation of bunding 
to provide secondary containment of saline water and the immediate removal of contaminated soil 
for disposal in a suitably encapsulated pit, or at an appropriately 

Design details for the evaporation pond cells are summarised in Table 5-4. Refer to A
the Lycopodium (2009) technical report on the design and operation of the e
the full 20 year mining operation. This report includes a description of the pr
response procedures for incidents associated with the operation of the evaporation pond. 

Further engineering studies into the base case evaporation pond option and the salt harvesting 
option will be completed during the detailed desig
criteria, contingency planning for high rainfall events and measures to prevent salinisation of the 
down-gradient and underlying areas. Options for the disposal and storage of accumulated salts will 
be further investigated, including off-site disposal options. Co-disposal of the salts is not 
contemplated, and if placed within the pit backfill, the salts would be encapsulated within a sealed 
cell in the backfill, and would not be mixed with waste fines or backfill.
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Table 5-4: Summary of design criteria and standards for evaporation pond 
Design Component Design application for 20 year mine life 
OPERATIONS 
Production Throughput • 23.0GL/a peak flow. 
Production Hours/Year • 8000 (91.3% availability). 
Design Factor for Pipes and Pumps • 120%. 
Water Characteristics • SG water = 1.1. 

• TDS = 67,000mg/L (10,000µS/cm EC). 
STORMWATER MANAGEMENT 
1:25 yr • Temporary diversion structures during construction. 
1:10 yr • Diversion channel erosion protection. 
1:10 yr/1:100 yr • Diversion channel capacity (minor/major). 
1:100 yr/72 hr in addition to the maximum 
operating pond levels for average climatic 
conditions 1:1000 yr 

• Evaporation pond capacity. 
• Evaporation pond operating spillways. 

1:5000 yr, 6hr, 18hr, 72hr intensity and 72hr 
volume 

• Evaporation structure at reclamation. 

SEDIMENTATION BASINS 
1:20 yr, 6hr duration  • Sedimentation basin sizing. 
SEISMICITY 
Acceleration Coefficients  • Operating Basis Earthquake (OBE), acceleration coefficient equivalent to a 1-in-

475 year annual exceedance probability - 0.07g. 
• Maximum Design Earthquake (MDE), acceleration coefficient equivalent to a 1-in-

10,000 year annual exceedance probability - 0.45g. 
Stability • Static loading stability FOS = 1.5. 

• Pseudo-static loading (OBE) stability FOS = 1.1. 
EVAPORATION POND 
General • Minimum water freeboard of 0.3m plus 1-in-100 year 72 hr 

storm event. 
• Total freeboard approximately 0.7m. 
• Total area approximately 400ha (2km by 2km). 
• Total height approximately 3m. 

Construction • Cell embankments constructed using local borrow, low permeability embankment. 
• 6m crest width. 

Materials • Undercut unsuitable foundation soils from entire embankment footprint for use as 
drainage material or embankment fill (if suitable). 

• Embankment fill from local borrow. 
• 1 mm smooth HDPE pond liner or low permeability compacted soil liner. 
• Erosion protection/rockfill material from local quarry/rejects stockpile (if required). 

Required Liner Permeability • HDPE – effective installed liner permeability of 10-10 to 10-11m/s assumed, 
depending upon water depth. 

• Soil liner – 300mm of 1 x 10-9m/s compacted soil. 
SALT PRODUCTION CELLS 
General • Minimum water freeboard of 0.3m plus 1-in-100 year 72 hr 

storm event. 
Construction • Cell embankments constructed using local borrow, low permeability embankment. 

• 6m crest width. 
Materials • Undercut unsuitable foundation soils from entire embankment footprint for use as 

drainage material or embankment fill (if suitable). 
• Embankment fill from local borrow. 
• 1 mm smooth HDPE pond liner or compacted soil (or alternative low permeability 

compacted soil liner). 
• Erosion protection/rockfill material from local quarry/rejects stockpile (if required). 

Required Liner Permeability • HDPE – effective installed liner permeability of 10-10 to 10-11m/s assumed, 
depending upon water depth. 

• Soil liner – 300mm of 1 x 10-9m/s compacted soil. 
ENCAPSULATION CELLS 
Construction • Form cell by placing mine waste as part of normal operations. 

• Cell to be underlain with 0.5m of low permeability mine waste prior to commencing 
salt placement. 

• Cell to be capped with 0.5m of low permeability mine waste forming a convex 
upper surface to shed incident rainfall.  

Materials • Low permeability mine waste to be used for construction.  
• Mine waste within 0.5m of salt to be compacted to form low permeability 

containment layer. 

(Source: Lycopodium, 2009). 
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5.3.8 Waste fines storage facility 

a second WFSF would 

rate the WFSF over the full mine 

rned to the Process Water Storage for reuse in 

e water 

chnical investigations into 
foundation conditions, and the installation of bores to monitor groundwater elevations and define 
and monitor baseline groundwater quality in the underlying system. Any increases in groundwater 
elevations or changes in groundwater quality in these bores during operations will trigger an 
immediate investigation into the seepage control systems (upstream toe drain, underdrain 
collection system and submersible pumps and cut-off trench) to determine the appropriate 
management response (eg shutoff pipelines, replace pumps, reinforce trenches). 

The ore desanding operations will produce waste slurry comprising fine sediment removed from 
the ore.  

A WFSF is proposed to be constructed, set back 500m from the north-western boundary of the 
tenement to cater for the storage of waste fines generated in the beneficiation process during 
Stage 1. Due to site constraints limiting the capacity of the Stage 1 WFSF, 
be constructed to cater for waste fines produced during Stage 2 processing, if and when required. 
The locations of the WFSF are presented in Figure 1-3. The WFSF will be designed using best 
practice engineering techniques and following guidance material provided by DMP and the 
Commonwealth Department of Industry, Tourism and Resources (DITR). Design details for the 
WFSF are illustrated in Figure 5-7 to Figure 5-9. 

The base case option for management of the waste fines is to ope
life, generating the required storage capacity by progressively lifting the height of the perimeter 
walls. An alternative management option which is being investigated is to operate the WFSF for 
two to three years until pit backfilling commences, and to subsequently deposit the fines in ‘thin’ 
layers within the backfill in the pits.  

Waste fines will be deposited from the perimeter of the WFSF with water liberated during settling 
and internal wet season runoff ponding in the centre of the storage. Supernatant water will be 
reclaimed via a central decant structure and retu
the plant. The waste fines storage embankments will be constructed to provide sufficient freeboard 
to store excess runoff from large consecutive rainfall events. It will be operated to maintain a 
freeboard of 0.7m, which is sufficient to store rainfall from a 1-in-100 year ARI rainfall event of 
72 hours duration plus allow 0.3m for waves (Gilbert and Associates, 2009). As a result, the risk of 
unintentional discharge from the facility is considered low.  

Apart from a flocculant additive, no chemicals will be used in the desanding process. Static 
geochemical test work has been completed on three samples of fines residue generated during 
bench scale testing (SMEC, 2009d). All three samples were classified by the test work as being 
Non-Acid Forming, and seepage and runoff from the WFSF is therefore not anticipated to have a 
reduced pH or contain dissolved metals during the operating and closure period. Water ponding in 
the WFSF or potentially seeping from the facilities may potentially contain slightly elevated TDS 
concentrations due to the use of brackish dewatering flows in the processing plant, and the WFSF 
are designed to minimise the potential for seepage to enter the alluvial groundwater system below 
the facilities. 

Components of the WFSF which will minimise seepage are: 

• use of the thickener in the desanding circuit to increase the solids content to 55% and reduce 
the amount of water entering the WFSF; 

• perimeter deposition to maintain the pond close to the decant structure and maximis
recovery via the decant system; 

• the installation of a seepage recovery system across the full footprint of the WFSF, 
comprising a 350mm thick drainage layer incorporating a matrix pipe collection system with 
pipes at 100m centres; and 

• inclusion of a seepage recovery system at the base of the WFSF embankments. 

Detailed design and construction of the WFSF will include geote

Roy Hill Iron Ore Pty Ltd 83 Roy Hill 1 Stage 1 Public Environmental Review June 2009  



 

 
Figure 5-7: Waste fines storage facility general arrangement 
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Figure 5-8: Waste fines storage facility embankment sections and details  
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Figure 5-9: Waste fines storage facility decant section and details 
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The rate of residue deposition has been calculated at 10.3Mt/a with a constant flow rate over the 
life of the mine. For this discharge rate the total area required for waste fines storage will cover an 
area of approximately 570ha. The embankment for the WFSF will consist of a preliminary water 
storage structure to a height of 6m and a base width of 35m. The upstream slope will be 1:2. The 
down stream slope will be 1:3. 

The first embankment allows for a down stream embankment height of 16m and base width 85m 
to accommodate a change in ground level elevation over the length of embankment. The 
estimated change in height across the facility is approximately 10m. Subsequent lifts are assumed 
to be constructed from the coarse fraction of the fines excavated from the perimeter beach, or 
hydrocycloned as necessary, with a maximum height of 4.5m at constant cross sectional areas. 
A total of 10 lifts have been estimated over the life of the mine with a final height of approximately 
46m (Connell Wagner, 2008).  

All stormwater runoff will be diverted and redirected around the WFSF to the downstream 
Fortescue floodplain. No Name and Kulbee creeks are proposed to be diverted. The peak flow  
(1-in-100 year) characteristics of the creeks to be diverted are Kulbee Creek 170m3/s and No 
Name Creek 370m3/s. Using Mannings coefficient ‘n’ values of 0.022 Connell Wagner (2008) has 
calculated the following conceptual design dimensions will be required to channel the estimated 
flows: 

• No Name Creek diversion channel: 
- base 20m; 
- batter 1:4; 
- top width 45m; 
- depth 3.2m;  
- channel length 3.5km; and 
- excavation volume  370,000m3; and 

• Kulbee Creek diversion channel: 
- base 20m; 
- batter 1:4; 
- top width 45m; 
- depth 3.2m;  
- channel length 8km; and 
- excavation volume 840,000m3. 

The embankment slopes of the base case WFSF will be progressively rehabilitated during the life 
of the project. At the completion of mineral processing and waste fines deposition the top surface 
of the facility will be dressed with topsoil and contoured to control stormwater. A store and release 
cover system in conjunction with a stormwater overflow drain will be used to control stormwater 
during high intensity events and prevent erosion if overtopping occurs. The topsoil surface will be 
reseeded with endemic species if required.  

5.3.9 Transport 
Access roads will be constructed within the Project area to connect infrastructure, the 
accommodation village and the proposed airstrip. A portion of the existing Marble Bar Road will be 
re-aligned to direct traffic around the proposed central mining areas. The diversion will start in the 
south, just north of the DIA buffer zone and will rejoin the existing road to the north of Kulbee 
Creek. Additionally, the potential for road closure as a result of flooding at the existing floodway 
crossing Kulkinbah Creek will be addressed by upgrading the crossing (SMEC, 2009c). 

A site road will connect from the Marble Bar road to the accommodation village. It will join the 
Marble Bar road at a T-junction and will be suitably sealed to limit dust generation. The access 
road between the air strip and the process plant will run along side of the overland conveyor.  

A rail loop will be located adjacent to the processing plant for transportation of processed ore.  

Should access to third party rail and load out facility not be possible an independent rail line is 
proposed. Any independent rail project will require a separate EIA.  

r the Project. The 
airstrip will be constructed in the southern section of the Project area. Existing pastoral airstrips 
and the Newman Airport will be used until the Project airstrip is operational (expected by year 3). 

A 3km east-west aligned airstrip will be constructed to provide FIFO capacity fo
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5.3.10 Power supply 
The power requirements for the Project will be sourced from a third party supplier, by either gas 
pipeline for generation on site or ETL. Construction of a new ETL from the existing gas-fired power 
station at Newman is the preferred option. A small (20MW) back-up power station comprised of 
diesel generators will be constructed.  

Should the Project definition change to include generation of all power on site, then the preferred 
(third party supplier) option is generation using a natural gas combined-cycle power plant, with an 
associated gas pipeline. Required back-up power generation will continue to be diesel fired. 

5.4 General  

5.4.1 Hazardous materials 
Hydrocarbon, chemical and explosives storage facilities will be located within the Project area. 
Storage facilities will be constructed in accordance with relevant Australian Standards and the 
Australian Dangerous Goods Code (2007). Hazardous substances will be managed in accordance 
with the Construction and Operation Environmental Management Plans.  

5.4.2 General waste management 
A number of waste streams will be generated during the construction and operation phases of the 
Project. These include industrial waste, domestic waste, inert waste, wastewater, hazardous 
waste, and recyclable waste. The waste hierarchy will be adopted to minimise the quantity of 
waste generated. 

Industrial waste (ie oil filters, hydraulic hose, workshop waste, waste oil, tyres, vehicle batteries), 
inert waste (ie asphalt, concrete, timber formwork) and recyclable waste (aluminium, glass, 
plastics, scrap metals, wire, steel etc) will be collected and transported off-site for disposal, resale 
or recycling. Domestic waste will be disposed at an on-site landfill. The waste landfill will be 
designed and located such that it can be operated in accordance with the Draft Code of Practice 
for Rural Landfill Management (DoE, 2000) and Landfill Waste Classification and Waste 
Definitions (DoE, 1996). 

Package wastewater treatment plants will be used to treat sewage and greywater from the 
accommodation village and administration areas. Treated greywater would be re-used as a non-
potable water supply and treated effluent will be used for landscape irrigation. Wash-down 
wastewater from workshops will drain to an oil separation system. Sediments and hydrocarbon 
waste will be collected for appropriate disposal and the separated water will be discharged to a 
lined evaporation pond.  

Hazardous waste (ie hydrocarbons, explosives, chemicals and radioactive materials (eg fire 
detectors and density gauges) will be safely contained in a designated area and transported off 
site for disposal in accordance with all relevant guidelines. Wastes will be handled and stored to 
ensure they are contained and isolated from the surrounding environment, and that treatment or 
collection does not result in long term adverse environmental impacts. 

5.4.3 Stormwater management 
The purpose of the stormwater management strategy is to minimise the runoff from up-slope 
catchments entering the active mine area and to limit changes to the distribution of surface runoff 
in water courses downstream of the mine area, both during and post-mining. A series of 
interception and creek diversion channels will progressively be developed to divert runoff around 
the active mine and infrastructure areas.  

As mining and overburden emplacement continues a series of permanent drainage features would 
be constructed across previously mined and backfilled areas. Creek reconstruction works will be 
designed to reinstate the original (pre-mine) drainage pattern by connecting the upper sections of 

f the creek reconstructions 
is to restore the geomorphological attributes and hydrological/ecological functions in a similar 
manner to the original (pre-mine) drainage systems. 

the main water courses with their sections downstream. The purpose o

Roy Hill Iron Ore Pty Ltd 88 Roy Hill 1 Stage 1 Public Environmental Review June 2009  



 

Roy Hill Iron Ore Pty Ltd 89 Roy Hill 1 Stage 1 Public Environmental Review June 2009  

thin these landforms where major creek lines are reconstructed 

ges. A network of formal drainage lines would be provided for 

isposal facility which would be rehabilitated by covering and reshaping to form a free 
s to mimic natural forms (ie similar channel width and 

diment) and by propagating similar riparian vegetation, 
inages should behave in a similar fashion to natural drainage lines (Gilbert 

Project site in liaison with the Fire and Emergency 
C. Access roads will be used as firebreaks with provision for 

All personnel will be required to undergo site induction 
 prevention and emergency response procedures. All mobile plant equipment 

be fitted with fire suppressant devices which are compliant with the 
Standards. Fire management planning and procedures are further 

Operation Environmental Management Plans (Appendix 1).   

mmodation 

ther 
tive 

ea requires controlled access. 

From the material balance figures provided above, it is expected that the final out-of-pit waste 
emplacement (waste rock facility) and backfilled mine area landforms will be elevated above the 
surrounding terrain. The out-of-pit waste emplacement (waste rock facility) will be rehabilitated 
during the active mining phase using conventional dump rehabilitation techniques. Valley 
depressions will be formed wi
across them.  

As yet there has been no detailed assessment of the surface treatment or drainage management 
for the rehabilitation areas. In principle however the drainage and vegetation provisions would aim 
to mimic elements within the surrounding terrain with similar topography and aspect. The upper 
surfaces of the landform will be covered in topsoil and vegetated with native grass and spinifex 
species. The slopes would also be planted with shrubs and tree species which occur in the 
foothills of the Chichester Ran
surface runoff. These features would be directed into the reconstructed creek lines either directly 
or via toe drains constructed around the upslope and down-slope toe of the final mine landform. 
The toe drains would convey runoff to the reconstructed creeks and to existing down-slope 
drainage lines.  

Other Project landforms which would potentially be left following project closure include the waste 
fines d
draining landform. By constructing drainage
de adients, similar bed septh, similar bed gr

athe reconstructed dr
sand As ociates, 2009). 

5.4.4 Fire management 
Fire breaks will be established around the 
Services Authority (FESA) and the DE

ws (ie culverts). managing surface flo
training covering fire
and light vehicles will 

 appropriate Australian
described in the Construction and 

5.4.5 Ancillary infrastructure 
Within the Project area there will be a range of ancillary infrastructure that will be constructed both 
for project life and as the project proceeds. These will be in various locations throughout the 
project area and include facilities such as administration buildings, conveyors, internal service 
roads and utilities (eg internal power, gas, and water reticulation). 

5.4.6 Workforce and acco
Both construction and operation phases of the Project will require a site workforce of 
approximately 750 personnel (1,500 at peak). During the early construction stages of the Project 
the existing exploration camp will be expanded and used for both the exploration and construction 
workforce. A permanent village will be constructed to accommodate the workforce during 
construction and operation. The accommodation village will be located away from the mining 
operations to reduce the impacts of light overspill, noise and dust. A separate construction village 
may be established as well closer to the construction areas.  

5.4.7 Pastoral stock management 
Pastoral stock (cattle) will be managed in cooperation of neighbouring pastoralists by ei
physical barriers (fences, cattle grids) or regular mustering to prevent stock entering ac
operation areas or destroying newly rehabilitated areas. Fencing of the entire Project site is not 
considered practical due to the size of the Project. Limited areas may be fenced for specific 
reasons (ie landfill, dangerous good storage area) and where an ar
Following successful mine closure and rehabilitation the land will be returned to its original use of 
low intensity cattle grazing and pastoral activities. 

 



This page has been left blank intentionally 



 

6. Risk based approach to EIA 

As part of the environmental impact assessment (EIA), a qualitative assessment was undertaken 
to assess the risk posed to the environment by the Project. Qualitative risk assessments use a 
logical and systematic process to identify key risk events and to assess the consequences and the 

come of the stakeholder consultation and trials will be used to refine the guidance 

nducted for the Project followed the framework outlined in the Australian 
NZS) 4360:2004 Risk Management Standard and the guidance 
tice Sustainable Development Program for the Mining Industry - 

• ore mining operations; 

• rail loop and loading facility; 

re Pty Ltd (Proponent); 
ssment); 

likelihood of their occurrence. Outputs from the qualitative risk analysis are evaluated using a risk 
matrix that incorporates a pre-determined acceptance threshold. The risk matrix is used to 
determine which risks require treatment and the priorities that should be applied (Department of 
Energy, Resources and Tourism (Commonwealth) (DERT) May 2008).  

The EPA has provided in-principle endorsement of a risk-based approach to EIA (EPA, 2009) and 
has commenced a stakeholder consultation process to address issues related to new concepts 
and terms, highlight different perceptions of classifying ‘consequences’ and identifying appropriate 
management responses, and address the differing views of stakeholders about ‘values’ of the 
environment. A trial is also being undertaken using three projects that are currently in the EIA 
process. The out
paper and inform the roll-out strategy, including training and communication programmes. 

The risk approach taken here is consistent with industry practice but does not involve external 
stakeholders and to that extent is different to the approach being trialled by the EPA. However, the 
Proponent considers that its approach provides useful information and a framework for comparing 
project environmental impacts. 

The risk assessment co
and New Zealand Standard (AS/
material provided in Leading Prac
Risk Assessment and Management published by DERT (May 2008). The qualitative approach to 
the risk assessment was used as an initial tool focusing on the environmental hazards associated 
with Project activities over the life of mine. This included: 

• vegetation clearing; 
• pre-strip mining operations; 
• overburden storage and disposal; 

• iron ore processing facilities; 
• WFSF; 
• groundwater abstraction (mine dewatering, production bore field); 
• surface water diversions; 
• saline water disposal; 

• progressive pit void backfilling; 
• rehabilitation and closure; 
• energy supply and distribution;  
• construction and operation of an aerodrome; and 
• GHG emissions. 

A Risk Assessment workshop was conducted and facilitated by SMEC Pty Ltd with expertise 
provided by representatives from the following organisations: 

• Hancock Prospecting Pty Ltd/ Roy Hill Iron O
• SMEC Australia Pty Ltd (Environmental Impact Asse
• MWH Global Inc (Hydrogeology); 
• Gilbert and Associates Pty Ltd (Hydrology); 
• Ecologia Environmental (Flora and Fauna); and 
• Heggies Pty Ltd (Noise and Dust). 
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Each hazard identified was assessed based on the environmental consequence and the likelihood 
and significance of each hazard occurring. Following a qualitative matrix each assessed hazard 
was assigned a severity rating. The hazards were assessed for their inherent risk without any 
control measures in place. Planned control and mitigation measures (engineering controls, 
management plans, procedures and similar) were then identified and the hazard reassessed. The 
resulting “residual risk” severity was calculated and the risks with a “residual risk rating” of 
extreme, high or moderate were classified as significant (Table 6-1). The consequence severity 
rating is described in Table 6-2 and a summary of the residual risks, listed by severity rating, is 
presented in Table 6-3. 

The consequences for the individual hazards were assessed based on the opinions and 
experience of the individuals, having undertaken investigations for the Project, participating in the 
risk assessment workshop. A consequence table (Table 6-2) was developed for the project based 
on the guidance material provided in Leading Practice Sustainable Development Program for the 
Mining Industry—Risk Assessment and Management published by DERT (May 2008). Using the 
consequence table as a reference the risk assessment participants agreed on a suitable 
consequence for each hazard identified. 

Table 6-1: Risk matrix  

 CONSEQUENCE SEVERITY 

LIKELIHOOD LOW MINOR MODERATE MAJOR CRITICAL 

ALMOST CERTAIN High 11 High 16 Extreme 20 Extreme 23 Extreme 25 

LIKELY Moderate 7 High 12 High 17 Extreme 21 Extreme 24 

POSSIBLE Low 4 Moderate 8 High 13 Extreme 18 Extreme 22 

UNLIKELY Low 2 Low 5 Moderate 9 High 14 Extreme 19 

RARE Low 1 Low 3 Moderate 6 High 10 High 15 

Source: DERT, 2008 

 

Table 6-2: Consequence severity table 
CONSEQUENCE 
SEVERITY 

ENVIRONMENT SOCIAL/CULTURAL 
HERITAGE 

COMMUNITY/GOVT/ 
REPUTATION/MEDIA 

Critical  Very serious environmental effects with 
impairment of ecosystem function. Long 
term, widespread effects on significant 
environment (eg Unique habitat, National 
Park)  

Very serious widespread 
social impacts. 
Irreparable damage to 
highly valued items  

Serious public or media 
outcry (international 
coverage).  

Major  Serious environmental effects with some 
impairment of ecosystem function (eg 
Displacement of a species). Relatively 
widespread medium-long term impacts.  

On-going serious social 
issues. Significant 
damage to 
structures/items of 
cultural significance.  

Significant adverse 
national 
media/public/NGO 
attention.  

Moderate  Moderate effects on biological or physical 
environment but not affecting ecosystem 
function. Moderate short-medium term 
widespread impacts (eg Oil spill causing 
impacts on shoreline).  

Ongoing social issues. 
Permanent damage to 
items of cultural 
significance.  

Attention from media 
and/or heightened 
concern by local 
community. Criticism by 
NGOs.  

Minor  Minor effects on biological or physical 
environment. Minor short-medium term 
damage to small area of limited 
significance.  

Minor medium-term social 
impacts on local 
population. Mostly 
repairable  

Minor, adverse local 
public or media attention 
and complaints.  

Low  No lasting effect. Low-level impacts on 
biological or physical environment. Limited 
damage to minimal area of low 
significance.  

Low-level repairable 
damage to commonplace 
structures.  

Public concern restricted 
to local complaints  

 



 

Table 6-3: Summary of key environmental issues 

ITEM PROJECT 
COMPONENT KEY ISSUE POTENTIAL 

IMPACT 

PLANNED 
MITIGATION 
(CONTROL) 
MEASURES 

RESIDUAL 
RISK 

(SEVERITY 
RATING) 

IMPLEMENTATION REFERENCE 
IN PER 

1 

Project 
activities  
(mine and 
infrastructure 
construction 
and operation) 

Flora and 
Vegetation 

Vegetation 
clearing and 
destruction of 
habitat (open pits, 
WRD) 

• Construction and 
Operation 
Environmental 
Management Plans. 

• Conceptual Closure 
and Rehabilitation 
Management Plan. 

Extreme 
(20) 

During detailed 
engineering design 
and prior to 
commissioning  

Section 7.2.2 

2 

Project 
activities  
(mine and 
infrastructure 
construction 
and operation) 

Flora and 
Vegetation 

Loss of Priority 
Flora and 
vegetation 
communities  
(regionally 
significant mulga 
woodlands, 
riparian and 

• 500m buffer zone 
along western 
boundary to contain 
shadow effects 
within Project area. 

• Construction and 
Operation 
Environmental 
Management Plans. 

• Flora Surveys to 
identify additional 

High (17) 
During detailed 
engineering design 
and prior to 
commissioning 

Section 7.2

phreatophytic 
vegetation) populations of 

priority species. 
• Integrated Water 

Management Plan. 

.3 

3 
Project 
activities  R During detailed 

(disposal of 
saline water) 

Groundwater groundwater 
quality Management Plan. High (13) and prior to 

commissioning 
Section 7.3

eduction in • Integrated Water engineering design 
.2 

4 

Project 
activities  
(energy 
required for 
construction 
and operation) 

GHG 
Emissions 

Increased GHG 
emissions 

• Greenhouse Gas 
Management Plan. 

• Carbon Minimisation 
Strategy. 

High (11) 
During detailed 
engineering design 
and prior to 
commissioning 

Section 8.4 

5 
Project 
activities  
(water 
abstraction) 

Groundwater qua
qua

Reduction in 
groundwater 

ntity and 

ter 
Management Plan. 

• Community and 
Stakeholder 
Consultation 
Strategy. 

Moderate 
(9) 

During detailed 
engineering design 
and prior to 
commissioning 

Section 7.3.1 

• Integrated Wa

lity 

6 
activities  
(surface water

Project 
Surface 

surfa
flows 

 Water and 

Disturbance of 
ce water 
to 

downstream 

nds) 

• Integrated Water 
Management Plan. 

• Fortescue Marsh 
Management Plan. 

shadow effects 
within Project area. 

Moderate 
During detailed 
engineering design 
and prior to 
commissioning 

Section 7.4 
and 
Section 7.5 

diversions and 
storage) 

the Marsh environments (the 
Marsh and 

ciated 

• 500m buffer zone 
along western 
boundary to contain 

(9) 

asso
wetla

7 
Project 
activities  Groundwater 

Mounding 
grou

(WFSF) discharg
surface 

ndwater 
e to 

• Integrated Water 
Management Plan 

Moderate 
(9) 

During detailed 
engineering design 
and prior to 
commissioning 

Section 7.3.3 

8 
Project 
activities  Surface 

Increa
sedim

(surface water 
diversions) 

Water downstre
ecosyste

sed 
entation of 

am 
• Integrated Water 

Management Plan. 
Moderate 

(9) 

During detailed 
engineering design 
and prior to 
commissioning 

Section 7.4 
ms 

9 
Project 
activities  Groundw(disposal of ater Salt contamination  

al Closure 
and Rehabilitation 
Management Plan. Moderate 

(8) 

During detailed 
engineering design 
and prior to  

• Conceptu

saline water) • Integrated Water 
Management Plan. 

commissioning 
Section 7.3

Project • Construction and 

10 
hydrocarbon Materials contamination Management Plans. 

• Conceptual Closure 

activities 
(accidental Hazardous Hydrocarbon 

Operation 
Environmental Moderate 

and Rehabilitation 
anagement Plan. 

(7) 

During detailed 
engineering design 
and prior to 
commissioning 

Section 7.6 
spills and 
leaks) 

M
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gressive rehabilitation will be undertaken using stockpiled topsoil as the 

m catchment disturbance and diversion of watercourses 
eek, No Name Creek and Kulkinbah Creek). Management measures are 
rated Water Management Plan;  

• The M rsh: Project activities that involve cat atering and saline water 
e the potenti l to alter th ality and ring the M  

nt measure provided ntegr anagement Plan an

 groundw e WFS oratio  disp  fines and salt 
will be designed and operated to minimise adverse impacts on sensitive receptors (ie ground 

d surface water q   

carbons: The fr  use, , of h bons in e lik  
spill or leak contaminating soil and potentially surface and groundwater. All chemicals and 

carbons to be  accordi Austra ards spills/l  
correctly cleaned up and disposed in accordance with a Chemical and Hydrocarbon Spill 

rocedure.  

nmental issue planned mitigation measures have been incorporated into the 
ed in Section 7 Key Environmental Impacts and Management.  

w risk with the implementation of control measures 
nmental Impacts.  

a cess GHG Emissions ere a  a 
of Almost Certain (the project will emit gree ses) with a c . 

sulted in a ratin as  
from Project activ cal ked fect 
on the local or re n a ase of om Project 
activities is low (l ns). Even rgy efficiency strategies will 

plemented nag on rting 
sses requir  an slation cove  

Emissions will be he re HG Emission s 
not considered a s s uded ion 8 Other 

ntal Impact

 

6.1.1 Key environmental issues 
The significant residual risks (extreme, high or moderate), identified from the risk assessment are 
the key environmental issues of relevance to the Project that are to be treated as management 
priorities.  

The key environmental issues of relevance to the Project are: 

• Flora and vegetation: Clearing of vegetation for open cut mining and associated infrastructure 
is unavoidable. Pro
seed bank and supplementary seeding with endemic species where required; 

• Groundwater: Mine dewatering will produce both fresh and saline water. Fresh water will be 
used as make-up water in the desanding plant. The saline water will be disposed to an 
evaporation pond; 

• Surface water: Surface water quality and flow impacts (including sheet flow and 
sedimentation regimes) resulting fro
(including Kulbee Cr
provided in the Integ

a chment disturbance, dew
disposal hav
Manageme

a
s are 

e qu
 in the I

 quantity of water ente
ated Water M

arsh.
d FMMP; 

• Surface and ater: Th F, evap n pond and osal of waste

an uality); and

• Hydro equent and storage ydrocar creases th elihood of a

hydro stored ng to lian Stand and all eaks to be

P

For each key enviro
relevant EMPs, as detail

Environmental hazards that were rated as lo
are described in Section 8 as Other Enviro

During the risk 
likelihood 

ssessment pro from the Project w
nhouse ga

ssessed as having
onsequence of Low

This re  High (11) residual risk severity 
ities are cumulative on a global s
gional climate. The cumulative (o
ess than 0.012% of global emissio

g. However, the rele
e, and cannot be lin
 global scale) rele

 so, ene

e of GHG Emissions
 to any specific ef

GHG fr

be im
proce

 through a Greenhouse Gas Ma
ed to comply with relevant State
 implemented. For this reason t
 key environmental issue and a

ement Plan, and m
d Commonwealth legi
lease of G
uch has been incl

itoring and repo
ring GHG

s from the Project i
 in Sect

Environme s. 



 

7. Key environmental impacts and management  

The key environmental issues of relevance t ject are te  
severity risk rating of extreme, high or viron cts will be managed 
by addressing the EPA Princip n and adopting  

sign 200 Key  im te otential 
pac e y e d in Append  back 

PER.  

Issues with a severity risk rating of lo on 8. Other Management Plans to be 
implemented for low risk environment n the Appendices in Volume 2 
available electronically on CD.

7.1 onmental p

7.1.1 les of envi
This section describes how ed each of the EPA’s Principles of 
Environmental Protection. 

Table 7-1: Principles of environmenta

o the Pro those impa
mental impa

cts that resul d in a
moderate. The key en
vironmental Protectio

ent Plans that will be
les of En
 Managem
nvironmental 

 a hierarchy of control
d to mitigate p
ix 1 at the

de
im

 (EPA, 
ts associat

4). The 
d with ke

plemen
issues are provide of this 

w are discussed in Secti
al issues are provided i

 

rotectio

ronmen
the Propo

Envir

 Princip

n 

tal protection 
nent has address

l protection 
EPA PRINCIPLE E TPA DESCRIP ION  

(Version 2, Nove 004) mber 2
RELEVANT 

YES/NO 
IF YES, CONSIDERATION 

Precau
rincipl

Where there are threats of serious
ir ible damage, lack of full 
scientific certainty should not be 
as a reason for postponing measures 
to prevent environmental degradation.  

In application of this precautionar
principle, decisio
b

(a)  careful evaluation to avoid, 
practicable, serious
damage to

(b)  an assessment of the risk – 
ted c

 op

The curren  of potential 
impacts an ement of 

ct d i
PER.  

Precautionary principles have been 
applied to environmental impacts for 

ct ntal risk 
a smen conducte
the whole o ject.  

Additional baseline environmental 
surveys will commence in 2009 for 
Project infrastructure including the road 

n  avoid 
ni

en nmen

tionary 
e P

 or Yes 
revers

used 

y 
ns should be guided 

where 

y: 

 or irreversible 
nt; and   the environme

onsequence
tions 

weigh
various

s of 

t understanding
d proposed manag
 has been identifiethe Proje n this 

the Proje
sses

 and an environme
t has been 
f life of the Pro

d for 

realignme
and/or mi

viro

t, which will aim to
mise irreversible 
tal harm. 

Intergenerational 
Equity 

The present gen
that the health, diversity and 
productivity of th nt is 
m d 
benefit of future

 The PER incorporates the principle of 
intergenerational equity into all 

u e Project 
p eding wn 
developments in the Region (ie other 

rojects in the Chichester 
Se

As part of t  commitment 
to the vitali ment, for the 

 fu a 
Conceptual Closure and ehabi
Manageme en developed 
to ensure a safe, stable and healthy 
environment is maintained post-

Other mana ures h
been identi document, 
which aims to ensure the health, 
diversity and productivity of the 
environment is maintained for future 
generations. The proposed 
management measures are detailed in 
Section 7 and 8 of this document. 

eration should ensure Yes

e environme
enhanced for
 generations.

aintained an  the 
 

assessments, including an assessment 
of the cum
roce

lative impact of th
 with other kno

iron ore p
Range) ( ction 8.15). 

he Proponent’s
ty of the environ
ture generations, 

R
nt Plan has be

benefit of
litation 

closure. 

gement meas
fied within this 

ave 
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EPA PRINCIPLE EPA DESCRIPTION  
(Version 2, November 2004) 

RELEVANT IF YES, CONSIDERATION 
YES/NO 

Conservation of 
Biological Diversity 
and Ecological 
Integrity 

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

Yes Baseline biological surveys and 
assessments have been conducted 
within the Project area, to identify 
environmental values, assess potential 
impacts on these values, and develop 
management measures to minimise 

o ensure biological 

Additional biological baseline surveys 

ensure conservation of biological 
diversity and ecological integrity is 

impacts on biological diversity and 
ecological integrity.  

The Proponent has developed draft 
management plans t
diversity is maintained. These 
management measures are detailed in 
Section 7 and 8 of this document. 

are proposed for Project infrastructure 
including the road realignment. Upon 
completion of these surveys, 
management plans will be developed to 

maintained.  

Improved 
Valuation, Pricing 

(1)  Environmental factors should be 
included in the valuation of assets 

Yes The Project activities have been 
assessed in accordance to improved 

and Incentive 
Mechanisms 

and services.  

(2)  The polluter pays principles – 
those who generate pollution and 
waste should bear t

valuation, pricing and incentive 
mechanisms. Project impacts and 
associated environmental management 

he cost of 

goods and services, including the 

costs have been taken into account 
during the planning stages of the 

These management measures include; 

ation 

containment, avoidance and 
abatement.  

(3)  The users of goods and services 
should pay prices based on the 
full life cycle costs of providing 

Project.  

The Proponent has developed 
management measures, with the aim of 
minimising pollution and managing 
wastes in an appropriate manner. 

use of natural resources and 
assets and the ultimate disposal 
of any waste.  

Acid Mine Drainage Management Plan, 
Greenhouse Gas Management Plan 
and Construction and Oper

(4) Environmental goals and 
objectives (Table 2 and 26), 
should be pursued in the most 

Environmental Management Plan. 

 

cost effective way, by establishing 
incentive structure, including 
market mechanisms, which 
enable those best placed to 
maximise benefits and/or 
minimise costs to develop their 
own solution and responses to 
environmental problems. 

Waste 
Minimisation 

All reasonable and practicable 
measures should be taken to minimise 
the generation of waste and its 
discharge into the environment. 

Yes Wastes will be managed in accordance 
with the recognised seven part waste 
management hierarchy (ie avoidance, 
reuse, recycling, recovery of energy, 
treatment, containment and disposal). 

The Proponent will prepare and 
implement a Waste Management Plan 
to ensure compliance with the waste 
hierarchy.  
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7.1.2 Hierarchy of control 
A hierarchy of controls will be adopted to manage the key environmental impacts of relevance to 
the Project as follows: 
• eliminate the risk; 
• minimise or replace the risk; 
• control the risk using engineered devices; 
• control the risk using physical barriers; 
• control the risk with procedures; 

 on biodiversity, at the genetic, species and ecosystem diversity levels; 
 priority flora, or TECs or PECs, as per the 

);  
r p nd mulga w hr nimising, 

ct impa se e
othe ignifican such  

the EPBC

7.2.2 Vegetation  
The Proponent h  ‘Extreme’ resid  
20 year clearing footprint. However, the size of clearing is compara G 
Cloud Break min ry clearing and timate 
for Stage 1 is 7,200 7-2. The resid  of 
biodiversity’ is rated gia with the imple
2009a). The Pro stems and vegetatio
Low Woodlands that ate proportion of the

Table 7-2: Summary of clearance and disturbance for Stage 1 mining and infrastructure. 

• control the risk with personal protective equipment; and 
• control the risk with warnings and raising awareness. 

7.2 Flora and vegetation 

7.2.1 Environmental objective 
To minimise adverse impacts on the abundance, species diversity, geographic distribution and 
productivity of vegetation communities, in particular:  
• avoid adverse impacts
• ensure the protection of any declared rare and

provisions of the Wildlife Conservation Act 1950 (WA
• provide fo rotection of the Marsh a

d offsetting of direct and in
oodlands t

cts on the
ough the avoidance, mi

mitigating an
• protect 

of 

dire
r flora species of conservation s
 Act. 

cosystems; and 
as required under the provisionsce, 

as rated vegetation clearing as an ual risk based on the size of the
ble with other projects (eg FM

vegetation disturbance ese area 12,715ha). The prelimina
ha, summarised in Table 
oderate (medium) by Ecolo

ual risk of causing a ‘loss
mentation of controls (Ecologia, 
n communities, such as mulga 
 Pilbara Region.  

 m
ject area comprises land sy

encompass only a moder

STAGE 1 COMPONENT APPROXIMATE AREA (HA) 

Stage 1 mining area 5,120 

Realignment of Marble Bar Road  220 

Rail loop and conveyor, mine services, process plant and administration  225

WFSF (combined area) 590 

Evaporation pond 415 

Waste dump 300 

Accommodation village 45 

Airfield 45 

Access roads 0 24

Tota 7,200 l Area 

Land systems mapping with associated vegetation can provide n 
regionally. The Project represents minimal impact to the land sys  
only one unit, Turee, impacted by greater than 0.5% of its ext em is 
favoured by cattle and prone to degradation if overgrazed. Only 1 s 
regionally are classified as being in very good condition. Most of  
system unit occurring within the Project area would be classifi  
condition. At a regional level the proposed vegetation clearance is considered to be of very minor 
significance in the context of loss of vegetation biodiversity or habitat (Ecologia, 2009a). 

The vegetation communities found within the Project area are described in Section 4.10.1. 

 an assessment of vegetatio
tems that it encompasses, with
ent. The Turee land syst
% of the remaining Turee area
 the area classified as this land
ed as either poor or moderate
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There are five vegetation sub-associations which are moderately restricted (eg comprise less than 
10% of the total Project area) and will have 25% or more of their total area within the Project area 

uni nocar ne bland 
e ess than 1% of the tot on 

e a its occurrence within th  
tion is predominately within the pit footprint (Ecologia, 20

associations mapped are distributed locally beyond the Project b er 
local representation of the mapped vegetation units the impact of 
Project area, is minor at a local scale. The localised impact from ring within the 
Project area are summarised in Table 7-3 (Ecologia, 2009a). 

Table 7-3: Percentage impact to Roy Hill 1 Project area vegeta

cleared. One 
over open grass
unit will hav
distribu

t, Open woodland of Acacia prui
s is highly restricted (eg l
pproximately 48% of 

pa, A. a ura over open mixed shru
al Project area). This vegetati
e Project area cleared, as its
09a). However, all of the sub-
oundaries. Due to the broad

vegetation, whilst high within the 
 vegetation clea

tion sub-associations 

Vegetation 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 
Isolated to open low trees and shrubs over Triodia brizoides 
hummock grasslands on slopes and crests 506.00 21.6 1.6 109 

Isolated to open low trees and mixed shrubs over Triodia sp. 5.1 780 1,596.32 48.7 Shovelanna Hill hummock grasslands on slopes and plains.  
Isolated low trees and isolated to sparse mixed shrubs over 
Triodia longiceps hummock grasslands on colluvial deposits 866.68 2.8 199 23.0 

Isolated l
Triodia basedowii

ow trees o  over 
 hummo 0.40 34.4 ver sparse to open mid to low shrubland

ck grasslands. 3,83 12.3 1,319 

Isolated low trees over sp d to low shrubland over arse to open mi
Triodia epac 1.4 200 435.12 46.1 tia hummock grasslands 
Open low forest to w d/or 
E. victrix/Corymbia hame
hemiglauca/Acacia pyrifo ense 
*Cenchrus ciliaris. 

255.96 17.5 

oodland of Eucalyptus camaldulensis an
rsleyana over open high Atalaya 
lia over open low shrubs over d 0.8 45 

Scattered Eucalyptus victr  woodland of Acacia 
aneura/A. coriacea r 
open shrubs over dense 

1,217.38 20.0 
ix over a low

subsp. pendens/Atalaya hemiglauca ove
*Cenchrus ciliaris grassland. 

3.9 244 

Tall Acacia spp. and Grevillea wickhamii subsp. hispidula 0.01 3 4.50 60.4 shrubland over low shrubland over mixed tussock grassland 
Floodplains adjacent to m  
woodland of Eucalyptus vi nd 
dominated by Acacia tetr sclerosperma, 
*Vachellia farnesian sses and 
herbs. 

420.98 0 

ajor creek lines:  open forest to
ctrix over open mid-height shrubla

agonophylla, A. 
a over sparse mixed tussock gra

1.3 0 

Floodplains:  isolated tree us 
victrix over open Acacia s
over open to closed mixe

692.64 2.2 11 1.6 
s to open woodland of Eucalypt
ynchronicia over mixed low shrubs 
d tussock grasses 

Acacia aneura, A. rhodop d over 
sparse low shrubs and cl erbland ± 
Triodia longiceps. 

1,243.81 4.0 246 19.8 
hloia open forest and woodlan
osed tussock grassland and h

Open woodland of Acacia n 
mixed shrubland over ope 231.06 0.7 29 12.7  pruinocarpa, A. aneura over ope

n grasses. 
Moderately dense to ope er 
sparse to open A. tetragono subsp. 

ii shrubs over land 
y Aristid

 40.0 28.2 

n tall Acacia aneura shrubland ov
phylla, Senna artemisioides 

helms
dominated b

 moderately dense to open grass
a contorta. 

12,492.67 3,518 

Groves of Acacia aneura, A. rhodophloia woodland over sparse 

5.4 250 shrubland of Eremo na phila forrestii subsp. forrestii, Sen 1,690.20 14.8 artemisioides subsp.   helmsii, Eremophila latrobei subsp.
filiformis over open to sparse grasses. 
Isolated trees or shrubs of Acacia aneura over open shrubland of 
Senna glutinosa subsp. luerssenii and Eremophila cuneifolia 
over sparse grasses. 

147.34 0 0.5 0 

Isolated clumps of tall Acacia aneura shrubs over open low 1,873.86 6.0 102 5.4 shrubs of Ptilotus schwartzii 
Rocky crests of hills:  Acacia rhodophloia shrubland over sparse 
mixed shrubs and isolated herbs, and grasses 12.54 0.04 0 0 

Isolated shrubs of Acacia synchronicia over open and diverse 
herbs and grasses. 3,730.91 11.9 0 0 

Total 31,248 100 7,055 22.6 

Moderate impact defined as ≥25% loss of a vegetation unit which represent less than 10% of the total project 
area. 

High impact defined as ≥25% loss of a vegetation unit which represents less than 1% of the total project area. 

 (Source: Ecologia 2009a). 
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The difference in total area to be cleared
an additional 2% of clearing for lay 

 in Table 7-2 (7,200ha) and Table 7-3 (7,055ha) allows for 
down and minor access roads during construction of the key 

nceptual infrastructure layout. The additional 2% of clearing proposed 
vegetation in terms of their significance and therefore would 

 will commence at the conclusion of mining in a 
h to mining will also enable seed from local plants to be 

ties. Potential impacts from clearing 
-4. 

Table 7-4: Potential impacts on vegetation from clearing. 

infrastructure and mining areas. The precise locations for these additional areas of clearance have 
yet to be determined but are assumed to be evenly distributed in the vicinity of the infrastructure 
indicated by Figure 1-4 co

oulw d have no influence on the 
present no additional impacts from clearing. 

Progressive revegetation and rehabilitation
particular area. The staged approac
collected and used for revegetation and rehabilitation activi

 7vegetation within the Project area are summarised in Table

PROJECT ACTIVITY POTENTIAL IMPACT 
Ground disturbance and vegetation • Increased presence of weed/pest species. 

roduction of feral animals (ie insects). 

ation and reduced connectivity. 

clearing • Int
• Alterations to fire frequency and associated changes in community 

structure. 
• Habitat fragment
• Direct loss of pasture rangelands currently used for grazing. 
• Impacts on vegetation communities, such as mulga, due to changes in 

surface hydrology, erosion or sedimentation. 
• Change in vegetation type at surface water re-dispersion point. 

Dust • Deposition on leaves and other plant parts, reducing photosynthetic 
and/or metabolic activity.  

Vehicle activity • Damage and/or loss of vegetation. 

Impacts on vegetation fr
and sedimentation are pre

om groundwater drawdown and changes in surface hydrology, erosion 
sented in the Sections 7.3 and 7.4 respectively. 

• use markers and/or flagging to clearly delineate vegetated areas to be cleared; 

• rectly use topsoil; 

• habilitation using local seed bank in topsoil or revegetate with native 

• plementing vehicle hygiene and weed control measures, and flora  
onitoring program during all phases of the Project;  

• ct quarantining of material, equipment or goods, particularly material  
ustralian Quarantine Inspection Services (AQIS), has occurred prior to use

• ust suppression strategies are employed on haul roads, waste dumps, waste 
rage facilities, and similar. Ensure salinity levels in water used for dust suppres  

are not excessive and runoff is avoided; 

Management strategies 

During the construction and operation of the Project, the total area of disturbance at any one time 
will be minimised through progressive clearing and rehabilitation, ensuring that only the immediate 
area to be mined and operated is disturbed and exposed (up to 1,000ha/a). Management of 
vegetation will include the following strategies: 

• minimise clearing of native terrestrial vegetation; 

 strip, stockpile and/or di

 undertake progressive re
local species where required; 

 develop and im and
vegetation m

 ensure corre from
overseas with A ; 

 appropriate d
fines sto sion

• prepare and implement the Construction and Operation Environmental Management Plans to 
manage biological values at the Project (Appendix 1); and 

• develop Flora and Vegetation Management Plan (where required). 

Monitoring of vehicle hygiene, weed control measures, and flora and vegetation will be conducted 
during all phases of the Project. 
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7.2.3 Flora 
The residual risk for loss of Priority Flora located within the Project area was rated as high due to 
the total area of disturbance within the Project footprint. However, a risk assessment for flora 
conducted by Ecologia, rated the residual risk of reduction or loss of viability of Priority taxa 
leading to possible extinction was low after the implementation of control measures (Ecologia, 
2009a). 

Six flora species of conservation significance were recorded during the three phase survey 
(Table 7-5) (Ecologia, 2009a). During the first phase, one species was recorded: Rostellularia 

ellularia 
ey (M. 

Trudgen 17794) (P1), Polymeria sp. Hamersley (P3) de da  r
D  populations of the above ere rded  ad
taxa, Acaci ) and Eremophila youn p. ta re
Preliminary indications (Figure 4-10 to Figure 4-14) as to ssoci s ies 
t some of will b y affected by mining 
a e planned for 2009 including the realignment of 
M

A ntial to im n flora species of conservation 
s

T area Priority Flora records 

adscendens var. latifolia (P3). During the second phase, additional populations of Rost
adscendens var. latifolia, were found, and three additional species; Rhagodia sp. Hamersl

and Goo
 taxa w
gii subs
 the a

nia nu
 reco

 lepido
ation

 (P3) were
, and two

 (P4) were 
of these spec

ecorded. 
ditional 
corded. 

within 

uring the third phase further
a glaucocaesia (P3

he Project area show populations across the site, 
ctivities (Table 7-5). Further baseli

 which e directl
ne surveys ar

arble Bar Road.  

 number of Project activities will or have the pote pact o
ignificance Table 7-6. 

able 7-5: Percentage impact to Roy Hill 1 Project 
SPECIES PRIORITY NUMBER OF 

LOCATIONS 
AT ROY HILL 

NUMBER OF 
LO

% LOCATIONS NUMBER OF OTHER 
CATIONS 

IMPACTED 
IMPACTED AT LOCATIONS 

ROY   HILL R LLY EGIONA

Rhagodia sp. Hamersley 23 79.3 4 P3 29 

Acacia glaucocaesia P3 1 0 0.0 >20 

Goodenia nuda P3 12 3 25.0 15 

Polymeria sp. Hamersley P3 1 0 0 4 .0 

Rostellularia adscendens P3 1 
var. latifolia 

0 0.0 12 

Eremophila youngie P4 
subsp. lepidota 

7 0 0.0 21 

TOTAL n/a 51 26 51.0 n/a 

 

T  of conservation significance able 7-6: Potential impacts on flora species

PROJECT ACTIVITY POTENTIAL IMPACT 

Clearing • Loss or decline in population of individual flora species, including Priority 

eed species. 
• Impacts on key fauna species with strong relationship to particular flora 

ss or decli ators)

species. 
• Increased competition/presence of w

species (ie lo ne of pollin . 
Infrastructure location • Loss or decline in populations of   individual flora species. 
Vehicle movements • Loss or decline in populati ndivid ra species.  

road activities causing damage or decline of individual flora 

• Damage or loss of flora t re caused by vehicle movements. 

ons of i ual flo
• Potential for off 

species. 
hrough fi

Dust • Deposition on leaves and other pl  resulting in reduced 

• Loss or decline in populations of individual flora species.  

ant parts
photosynthetic and/or metabolic activity. 

Human ac
• Increase risk of fire.  

tivities • Loss or decline in populations of individual flora species.  
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Management strategies 

Management strategies to enhance the protection of flora species will include the following: 

• avoid Priority  flora as far as possible; 

• use markers and/or flagging to clearly delineate vegetated areas to be cleared; 

• strip, stockpile and/or directly use topsoil; 

, particularly material from 

• on strategies on haul ilities, and similar. 
ater u nd runoff is 

• undertake progressive re
native species where req

• implement fire manag lammable 
compounds, localised cl  
fire breaks. In addition es gency response team 

with bushfire fig

• prepare and implement C nvironmental Management Plans to 
iological valu

will be conducted 
oject. 

er abstraction and disposal of saline water, has a 
 implementation of control measures. The 
levance to the Project are discussed in the 

uired at the Project to allow mining under dry conditions and to 
aquifers were identified within the Project area and associated 

the Tertiary alluvial deposits and upper parts of the 

009 Appendix 2). 

cipated during Stage 1 of 

ter elevation, and increasing the depth to the water table. The 
extent of the area impacted by the drawdown associated with dewatering is dependent on a 
number of factors including the rate of dewatering, the geometry of the target formations, and the 
properties of the target formations, including the hydraulic conductivity and storage characteristics.  

• develop and implement vehicle hygiene and, weed control measures and flora monitoring 
program during all phases of the Project;  

• ensure correct quarantining of material, equipment or goods
overseas AQIS; 

 use dust suppressi
Ensure salinity

 roads, waste dumps, tailing fac
sed for dust suppr levels in w

avoided; 
ession are not excessive a

habilitation using local seed bank in topsoil or revegetate with local 
uired; 

ement measures incorporating appropriate isolation of f
earing around working plants, no smoking policy and development of

tablished a trained and fully equipped emer
onsite hting capabilities; 

onstruction and Operation E
manage b es at the Project; and 

• develop a Flora and Vegetation Management Plan, incorporating results of 2009 flora surveys 
(where required). 

Monitoring of vehicle hygiene, weed control measures, and flora and vegetation 
during all phases of the Pr

7.3 Groundwater 
The residual risk from Project activities impacting upon groundwater quantity and quality, 
phreatophytic vegetation from dewatering, wat
severity rating of ‘Moderate’ to ‘High’, following the
potential direct and indirect groundwater impacts of re
following sections. 

7.3.1 Groundwater abstraction 
Groundwater abstraction will be req
supply water for processing. Three 
infrastructure which may potentially be affected by dewatering and abstraction. These aquifers are 
associated with the: 

• Nammuldi member of the Marra Mamba formation; 

• Warri dolomite; and 

• Tertiary alluvial deposits. 

Fresh and brackish water is associated with 
Marra Mamba formation. The Warri Dolomite and the Marsh groundwater system form a saline to 
hyper-saline aquifer; an interface with the freshwater aquifers has been identified and will be 
monitored over the duration of the Project (MWH, 2007; MWH 2

An average dewatering rate of approximately 7.5GL/a (20.5ML/d) is anti
the Project. Dewatering and abstraction activities will result in the drawdown of the associated 
aquifers, lowering the groundwa
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Groundwater dra
which is depende

wdown caused by the dewatering will potentially impact phreatophytic vegetation 
nt on groundwater as a water source. If present within the zone of drawdown, 

ain an open to moderately dense canopy of both Eucalyptus camaldulensis var. obtusa 

ered likely that trees within this zone will be detrimentally affected by the 
e 
a 

 likely to be impacted. 

urrounding the 
propos eld. Th a nb e s 
5m and 2m drawdown contours. K ee ni rsect  a 
moderately dense stratum of matur m and These ly 
have very extensive root systems and may have the ability to adapt to this degree of d wdown, 
particularly if the drawdown is not sustained at high intensity but dispersed across a number of 
b rmittent ach localit

Several m substantial tributaries southwards into Kulki  Creek and in ect the 
z drawdown is at its maximum depth of 20m. These tributaries support a more open 
c alle  victrix and localised detrimental effects to the trees within the zone 
of 10m to 20 wn are considered likely. 

I at although the d wdown modelling has be sed on the  
operating in isolation to supply all needs of the Roy Hill Stage 1 development, it is anticipated that 
s f the wa supply fro nal sources will occur within 2 to 3 years should 
m  Stage 2 hould that occur, drawdown is likely to be reduced at the currently 
proposed bore field and these effects may be ameliorated to some degree. 

Numeric elling of the ximum extent of ground ter drawdo ciated with the mine 
dewatering predicts that drawdown is predicted to remain some 4km away from the Marsh, to such 
n extent that the abstraction of the groundwater will have no direct impact on the Marsh.  

e summarised in  

T l impacts from straction (water supply within the Project 
area)  

pastoral water supply bores may also be affected by having to extend the pump to greater depths, 
or by reduced yields associated with the reduced saturated thickness. However groundwater 
modelling predicts that pastoral bores are not likely to be affected.  

Christmas Creek and No Name Creek lines occur near the north western boundary of E46/335 
and cont
and E victrix, with some areas also containing the much smaller tree Atalaya hemiglauca (the 
degree to which this latter species is phreatophytic is unknown). The drawdown in the vicinity of 
these creeks ranges from 2m to 4m and it is possible that the trees in this area are capable of 
adapting to these relatively minor changes by producing deeper roots. 

A more extensive zone of deeper drawdown has been modelled in the eastern portion of E46/335 
extending into E46/592. Kulbee Creek and a number of other unnamed channels which drain into 
Kulbee Creek occur in this zone. These creek lines support a sparse to open upper stratum of the 
phreatophytic species E. victrix. The gradient of drawdown is relatively steep, particularly to the 
south of the proposed pit, such that approximately half the length of Kulbee Creek running to the 
south of the pits and within the zone of drawdown lies within a drawdown contour of 10 metres or 
greater. It is consid
drawdown, with diminishing severity as one progress further south. To the north and east of th
proposed pit there is less area in which a drawdown greater than 5m is predicted, and hence 
smaller area considered

A third zone of drawdown has been modelled in the eastern portion of E46/334 s
ed bore fi e major ch nnel of Kulki

ulkinbah Cr
e, large E. ca

ah Creek int
k in the vici
aldulensis 

rsects with thi
ty of this inte

E. victrix. 

zone between the 
ion supports
 trees probab

ra

ore fields and inte at e y. 

uch less 
one in which 

 drain nbah ters

anopy of generally sm
m drawdo

r E.

t should be noted th ra en ba bore field

upplementation o
ining proceed to

ter 
. S

m exter

al mod  ma wa wn asso

a

Potential impacts from groundwater abstraction within the Project area ar
Table 7-7. 

able 7-7: Potentia  groundwater ab

PROJECT ACTIVITY POTENTIAL IMPACT 

 • Localised drawdown may impact groundwater dependant vegetation 
(phreatophytic vegetation), stygofauna and stock watering bores. Abstraction of groundwater for pit

dewatering and processing. 

Management strategies

An Integrated Water Man dix 1 
as a key management pl
impacts associated with g
minimised during constru onitoring and 
m tions to ad

 

 lagement P ) has been developed. It is presented in Appen
n. h  WMP will be implemented to manage Project activities so

an (IWMP
a T e I  that 
roundwater drawdown and beneficial uses of groundwater resources are 
ction, operations, and post-closure. The IWMP identifies m

anagement ac dress the following strategies: 
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• ongoing groundwater assessment for each relevant component of the Project (mine 

ological environment of the mine site, adjoining areas 

ollected from 
nagement of groundwater issues and model the 

ter 

 pre-

ce 

watering strategy (install two lines of dewatering bores to manage saline 

ge (fresh and saline) to ensure the protection of aquifers and 

al to ensure water efficiency measures have been 

gically located bores in accordance with the 

s, trigger levels and contingency plans. Refer to Appendix 1 IWMP. 

ndwater systems feature saline to hyper-saline water. The 
e and fresh groundwater has been located during groundwater 

pen pits will be undertaken to allow dry mining operations. The saline water 
produced from the dewatering bores will be disposed to an evaporation pond where it will pass 

ewater and disposal are summarised in  

line mine dewater and disposal  

dewatering, saline water disposal etc); 

• ongoing characterisation of the hydroge
and associated borefield; 

• ongoing refinement of the baseline hydrogeological model, using data c
monitoring activities, to assist in the ma
changes in hydrogeology, groundwater quality and quantity resulting from groundwa
drawdown; 

• limit dewatering to the minimum required for safe mining of mineralised areas below the
mining water table; 

• maximise water use efficiency at the Project and use water collected in mine pits and surfa
water diversion structures following heavy rainfall events; 

• implement the de
groundwater);  

• manage dewatering and dischar
downstream ecosystems, such as the Marsh;  

• liaise with the DoW and FMG to collectively develop a cumulative groundwater impact study; 
and 

• review mine designs prior to final approv
incorporated. 

Groundwater levels will be monitored at strate
Groundwater Monitoring Program and Groundwater Sampling Procedure with Project specific 
water quality parameter

7.3.2 Saline aquifer and disposal of saline mine dewater 
The Warri Dolomite and the Marsh grou
interface between the salin
investigations completed by MWH and confirmed by airborne electromagnetic surveys. The 
interface will be monitored during the life of the Project. The mobilisation of water from this system 
into the fresh water aquifers and ore body along with the disposal of saline water will be managed 
as groundwater abstraction rates are increased (MWH, 2009b). 

Dewatering of the o

through a series of processes.  

As the water evaporates the salt concentration will increase to form brine. As the brine approaches 
the point of saturation (ie before salt precipitates out of solution) the brine will be pumped to the 
salt production facility where it will be evaporated and the salt deposited. Salt production will 
comprise four processes, filling; evaporating, drying, storage and eventual harvesting for final 
disposal. 

Potential impacts from management of saline mine d
Table 7-8. 

Table 7-8: Potential impacts from sa
PROJECT ACTIVITY POTENTIAL IMPACT 

Abstraction of water for processing 
and dewatering 

• Intersection of saline aquifers in the vicinity of the Marsh. 

Disposal of saline and hyper-saline 
water • If not contained saline water may cause a decline in the health of vegetation 

communities and subterranean fauna habitat. 
• Saline water evaporation pond may create artificial aquatic ecosystems with 

the potential to attract migratory fauna (ie birds from the Marsh). 

• Contamination of surface water, freshwater aquifers and the Marsh. 

Disposal of hyper-saline brine to, salt 
crystals from, evaporation pond 

• Contamination of soil, groundwater and surface water in the vicinity of the 
disposal site pond and salt. 
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Management strategies 

The Proponent will implement the IWMP and FMMP to manage Project activities. This will be for 
the beneficial use of groundwater and the conservation values associated of groundwater and with 
the Marsh during construction, operations and post-closure. Management will include the following 
strategies: 
• complete the detailed engineering study to refine the preferred strategy for the design, 

construction and operation of the saline water evaporation pond; 
• design and operation of evaporation pond to include strategies to deter migratory birds using 

the pond as a habitat and options to prevent terrestrial fauna accessing the pond; 
• define baseline groundwater elevations and groundwater quality in the area proposed for the 

 occur; provision of water recovery bores down-

d monitoring bores for contamination, water level 

e from the evaporation pond is likely to be hyper-saline and hence of higher density 
 

aquifer. Th se of the deep monitoring bores is to establish whether and how this flow 
occurs. The additional monitoring bores will be designed as water recovery bores which can be 
activated if the groundwater dow poration pond rises to a trigger level relative to 
t

Emergency r

emergency procedures have been developed by the Proponent’s 
ycopodium (2009). Contingency plans and emergency procedures will 

evaporation pond, given that electromagnetic data suggest that saline groundwater may be 
present at this location; 

• assess the option to encapsulate the hyper-saline evaporation pond residues within mined out 
pits that minimises the risk of salinisation of the surrounding environment and implement, as a 
minimum, the design criteria and standards stated by the Department of Water in the Water 
Quality Protection Note 27 Soil liners for containing pollutants using engineered soils;  

• inspections and water balance assessments will be carried out regularly to determine the 
inputs, outputs and storage of the evaporation pond facility. Through this procedure leakage 
from individual cells will be identified allowing appropriate measures to be taken in order to 
reduce the potential for contamination to
gradient of the evaporation pond to intercept movement of saline water leakage towards the 
Marsh and into deeper parts of the aquifer; and 

• an Emergency Response Plan for the evaporation system that will provide for potential 
emergency situations such as ruptures in the pipeline(s), blockage of the delivery line and/or 
outlets, water overflow from pond, pond cell liner leakage or accidents involving operational 
personnel. 

Monitoring 

As part of the operation of the saline evaporation facilities, extensive monitoring of all aspects of 
the operation will be undertaken. Short-term, compliance and long-term performance monitoring 
will be conducted during the operation of the facilities to ensure that the facility is operating 
smoothly, checking survey pins for movement an
surveys and water flow measurements, which are used to monitor the long term performance of 
the facility and refine future planning and final evaporation pond extent.  

To monitor seepage of hyper-saline water monitoring bore stations will be installed around the 
facility with additional monitoring bore stations located further downstream of the facility.  

Each station around the facility will consist of a shallow bore 5m deep, together with a deep bore 
extending down to the water table. Each borehole will be cased and screened over an interval 
defined during installation, and sealed back to surface with grout. 

The monitoring stations downstream of the facility will incorporate a second deep bore to monitor 
any changes in water quality at different levels in the aquifer, as well as changes in water level. As 
the seepag
than the natural groundwater, it is expected that any seepage water will flow to the bottom of the

e purpo

nstream of the eva
he ground surface. 

esponse 

The following potential 
engineering consultants L
be further developed during detailed engineering design and operations on a site-specific, as-
needed basis, depending on specific working conditions. 
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In the event that ruptures or leaks are detected as part of regular inspections, operations 
associated with the facility will be shut down, the cause identified and recorded and repairs carried 

es or surrounding environment will be restored.  

de will be operated at a relatively low level to accommodate extreme events and to 

 evaporation pond. The lowest pond in the evaporation system will have 

er cannot be accounted for within the water balance assessment; 

ually as a rapid or unusual drop in water level. 

ncertainty, and therefore the review of water loss through pond leakage will be 

alance assessment indicate that a pond is not operating correctly; the following 

• review previous environmental water samples taken from monitoring boreholes near to the 
 from the appropriate 

waste fines are to be pumped from the processing facility and into 

s will be deposited from the perimeter of the WFSF with water liberated during settling 

 to store excess runoff 
board of 0.6m, sufficient 

t  a 1-in-100 ent of 72 hours duration plus 0.3m allowance 
for wave d Associate harge from the 
f

Water ponding in the WFS  or pote slightly 
e
T FSF will be design
system below the faciliti
and following guidance material p

out at the earliest practical time. Any contaminated soil will be removed and disposed of. Ponded 
or recovered water resulting from a leakage will be pumped into the evaporation pond facility. Any 
damage to embankments, slop

The water level in each cell will be closely monitored and discharge transferred to other cells when 
the water level reaches the designated maximum operating level, in order to maintain storm 
capacity and reduce the risk of overflow. To ensure maximum security the most southerly pond 
within the casca
provide additional buffering capacity. Under very extreme circumstances where the final pond in 
the cascade is nearing its maximum capacity the brine recycling system will be operated to reduce 
the water levels within the
an emergency spillway in the unlikely event that discharge from the system becomes necessary, 
given the planned freeboard. 

A pond should be considered to be operating incorrectly if any of the following occur: 

• significant quantities of wat
• a cell shows significant variation in operating parameters from other cells in use; and 
• visual evidence of cell leakage is observed, us

The water balance is based on values which have been derived through methods that have 
inherent u
undertaken by an appropriately skilled engineer.  

Should the water b
actions will be undertaken: 

• initiate brine recycling to reduce the pond water level. This reduces the hydraulic head and 
therefore the potential for seepage; 

suspected leakage and take additional water monitoring samples
boreholes. This may indicate a leakage due to chemical composition; and 

• undertake a detailed inspection of the pond (externally and internally) that is suspected to be 
leaking, documenting the inspection in writing and with photographs.  

Should any defects be identified these will be repaired and appropriate validation testing be 
undertaken. 

7.3.3 Waste fines storage facilities 
The de-sanding process proposed for the Project will produce approximately 10.3Mt/a of waste 
fines per year of operation. The 
the waste fines storage facilities (WFSF) as a slurry approximately 55% solids by weight (Connell 
Wagner, 2008).The WFSF is proposed to be constructed, set back 500m from the north-western 
boundary of the tenement to cater for the storage of waste fines generated in the beneficiation 
process during Stage 1. 

Waste fine
and internal wet season runoff ponding in the centre of the storage. Supernatant water will be 
reclaimed via a central decant structure and returned for reuse in the plant. The waste fines 
storage embankments will be constructed to provide sufficient freeboard
from large consecutive rainfall events. It will be operated to maintain a free
o store rainfall from

s (Gilbert an
year ARI rainfall ev
s, 2009). As a result, the risk of unintentional disc

acility is considered low.  

F ntially seeping from the facilities may potentially contain 
levated TDS concentrations due to
he W

 the use of brackish dewatering flows in the processing plant. 
ed to minimise the potential for seepage to enter the alluvial groundwater 

es. The WFSF will be designed using best practice engineering techniques 
rovided by DMP and the DITR (Lycopodium, 2009).  
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An alternative option which is being investigated is to operate the WFSF only for the first two to 

 on groundwater quality would also be investigated should the option be considered 

three years of processing. After this time, when sufficient capacity is available in the mined out 
pits, the fines would be incorporated into the backfill. If this approach was adopted, the fines in the 
WFSF would be drained down, and the fines and embankment material re-handled, and moved 
into the pit backfill, allowing the WFSF sites to be rehabilitated. The impacts of waste fines  
co-disposal
feasible. 

Potential impacts from the operation of the WFSF are summarised in Table 7-9. 

Table 7-9: Potential impacts from the waste fines storage facilities 
PROJECT ACTIVITY POTENTIAL IMPACT 

Construction and operations of  Waste 
Fines Storage Facilities 

• Interruption to the visual amenity and natural landscape of the Region.  
• Increased erosion and sedimentation flows into the Marsh catchment area. 

uality of 

• Interruption of surface water flows contributing to the Marsh. 
• Increased erosion and sedimentation flows into the Marsh catchment area. 
• Waste fines material overflowing and entering stormwater drainage 

systems contaminating downstream environment. 
• Seepage from the facility causing mounding and or changes in q

groundwater beneath WFSF resulting in localised inundation of vegetation 
communities downstream of WFSF. 

Management strategies 

e following strategies will be implemented throuTh gh the Integrated Water Management Plan, 
Conceptual Closure and Rehabilitation Management Plan and detailed engineering design to 
minimise the potential impacts associated with the construction and operation of the WFSF: 
• design of the WFSF to minimise seepage including: 

- use 
reduce the a

of the thickener in the desanding circuit to increase the solids content to 55% and 
mount of water entering the WFSF; 

 embankments; 

g plant;  
igations into foundation conditions and the installation of bores to monitor 

overburden as pit backfill. 

- perimeter deposition to maintain the pond close to the decant structure and maximise 
water recovery via the decant system; 

- the installation of a seepage recovery system across the full footprint of the WFSF, 
comprising a 350mm thick drainage layer incorporating a matrix pipe collection system 
with pipes at 100m centres; and 

- inclusion of a seepage recovery system at the base of the WFSF
• WFSF to be engineered and designed to complement the natural landforms found within the 

Project area and reduce the footprint and its associated impacts;  

• the embankments of the WFSF to have an average slope of less than 18 degrees to minimise 
erosion and provide stabilisation of the slope; 

• surface water to be diverted around the toe of the WFSF to minimise to potential for 
stormwater to undermine the foundation of the structure; 

• the WFSF is to incorporate a store and release cover system to prevent stormwater 
overtopping the structure. An engineered spillway will be installed to manage stormwater and 
control erosion in the unlikely event of a high intensity rainfall event that surpasses the design 
specification of the WFSF; 

• maintain internal and subsurface drainage systems to recover excess water and reuse water 
in the processin

• geotechnical invest
groundwater elevations and define and monitor baseline groundwater quality in the underlying 
system (network of monitoring bores and surface water monitoring stations). Any increases in 
groundwater elevations or changes in groundwater quality in these bores during operations 
will trigger an immediate investigation; and 

• assess the option of co-disposing waste fines with waste 
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7.3.4 Groundwater Rebound 
Following cessation of mining and processing operations, the abstraction of groundwater for 
dewatering of the mining pits will no longer be required. Once the groundwater abstraction ceases 
the groundwater aquifer will begin to recharge and the drawdown effect associated with 
groundwater abstraction will dissipate. The rate of recovery of the groundwater system will largely 
be controlled by direct infiltration of precipitation. The groundwater model (MWH, 2009) was used 
to simulate the rebound of the groundwater table when the dewatering is switched off on cessation 
of mining after Year 20. The model indicates that recovery to original levels will take some 40 
years based on the assumption that all pits will be backfilled with waste material to original ground 
level, the backfill material has a porosity of 35% to allow for bulking and recharge occurs only by 
direct infiltration of rainfall, with no contribution from surface water runoff. 

The predicted duration of recovery of water levels after the cessation of dewatering and mining is 
in line with similar predictions of water levels in pit voids throughout the Pilbara region. The 
majority of the recovery process is dependent on recharge, with little contribution from the 

served in the 

-mining 
 

ost-mine closure. One of those management strategies will include 

oderate’ residual risks. 

acts on surface water from project infrastructure and final 

groundwater system occurring once water levels have risen above the water levels ob
Marsh.  

It is predicted that groundwater elevations will eventually return to close to the pre
elevations and as a result of the pits being backfilled to close to the natural surface, there will be
no surface expression of groundwater.  

Management strategies 

The Proponent commits to preparing and implementing a Conceptual Mine Closure and 
Rehabilitation Management Plan to manage Project activities so that impacts to groundwater 
resources are minimised p
backfilling of mined out pits to above the pre-mining water table as part of the progressive closure 
and rehabilitation strategy.  

7.4 Surface water 
Surface water quality and flow impacts (including sheet flow and sedimentation regimes) resulting 
from catchment disturbance and diversion of watercourses was rated as ‘M
The direct and indirect impacts associated with disrupting surface water flows are detailed in the 
following sections.  

7.4.1 Landforms and infrastructure 
Project infrastructure including roads, airstrip and rail load out facilities will cause disruption of 
surface flows, both the re-distribution of overland flows and reduced flows due to flow capture 
behind diversion structures. Disruption to overland flow would occur down-slope of works blocking 
the movement of flows. Stormwater created from rainfall falling within and onto Project structures 
(for example WFSF, evaporation pond and WRD) will also need to be contained, treated and/or 
managed.  

Management of this issue involves constructing diversions and flow dispersion systems around 
infrastructure items to minimise the risk of erosion, installing culverts at close spacing beneath 
roads and rail lines to limit shadowing, and constructing ‘sheet flow re-distribution’ devices down-
slope of culverts and diversion drains. The diversion channels and drainage infrastructure will be 
designed to withstand the extreme rainfall events experienced in the region. Potential impacts from 
disruption of surface flows from the location of infrastructure and final landforms are summarised 
in Table 7-10. 

Table 7-10: Potential imp
landforms 

PROJECT ACTIVITY POTENTIAL IMPACT 

Construction of WRD (overburden storage facility), WFSF 
and evaporation pond. 

• Reduced inflow of stormwater and sheet flow affecting 
downstream environment. 

• Reduction in the quality of surface water leaving th
Construction of infrastructure corridors across drainage 
lines (for example roads and rail infrastructure). 

e 
storage facility, WFSF and evaporation pond and 
infrastructure corridors. 
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Management strategies 

A number of strategies will be used to manage stormwater interacting with new established 
created mine landforms and associated mining infrastructure. This will include: 

• detailed site selection processes to establish the most suitable sites and orientation for large 
mining landforms that will minimise the interference with natural drainage systems; 

• where physical properties of the material are conducive to constructing angles, final mine 
n 20  to reduce 

int size;  

• opes will be d ge water infiltration and reduce erosion and 

• stru
minimise interruption of na

• roads and infrastructu
minimise the number of cul

• implement a 500m buffer 
effects beyond the bounda  downstream environment. 

7.4.2 Changes in surface hydrology 

d the 
y variable and is a small proportion of 

bah, Christmas and No Name Creek 

ntail construction of a series of upstream diversion 

ssuming 

s estimated that this would 

al inflows to the Marsh. This assessment is 

ng progressive rehabilitation. 

Marsh and mulga communities will be minimised by implementing 

 areas, restoring creek systems and minimising changes in 

landforms will be constructed to have embankment slopes no greater tha
stormwater velocity and minimise erosion while minimising the footpr

 embankment sl
water runoff; 

esigned to encoura

 all road and infra cture corridors will incorporate necessary drains, culverts and bridges to 
tural drainage systems and impacts on downstream environments;   

re corridor design will take into account the natural topography to 
t  and bridges required; and ver s

zone inside the western tenement boundary to minimise shadow 
ry of the Project that would impact the

The mining and processing operation will require significant construction of stormwater diversions 
to prevent excessive stormwater entering the operating pits which could disrupt production during 
high rainfall events. Local knowledge indicates that surface drainages only flow for relatively short 
periods after significant rainfall events. Under these conditions the flow response an
subsequent recession is typically rapid. Runoff is highl
rainfall falling in a particular location. 

Diversions will be required within the Kulbee, Kulkin
Catchments as mining progresses causing alterations to surface flows in creeks and streams, and 
overland sheet flow. The creek diversions will e
structures which would act to directly “lift” flows via linked spillways into adjacent catchment areas. 
Whilst the intention is not to reduce flows downstream, there would inevitably be some reduction 
due to evaporation and seepage from the diversion structures.  

In light of this, a conservative assessment of the reduction in runoff has been conducted a
that all runoff from the entire year 4 to year 10 mine area was captured, along with all runoff from 
the processing and load out facility area, the WRD and the WFSF areas together with assessed 
losses from all year 4 to year 10 diversion storages is lost. In total it i
correspond to some 450ML of reduced runoff in a median rainfall year.  

This volume corresponds to about 0.15% of tot
considered to be conservative because development will be progressive, so normal runoff will 
occur in undeveloped areas and surface flows will be restored duri

The diversion drains will direct stormwater around the operation areas and then redistribute the 
stormwater downstream of the Project area. Changes in surface flows impacting mulga 
communities are expected to be limited to 100m to 500m from where flow is being disturbed 
(shadow effect). Impacts to the 
a 500m drainage buffer zone and surface water diversion structures that enable runoff to be 
directed around disturbance
downstream sedimentation regimes after mining. Potential impacts from changes in surface 
hydrology are summarised in Table 7-11. 
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Table 7-11: Potential impacts from changes in surface hydrology 
PROJECT ACTIVITY POTENTIAL IMPACT 

Diversion of major drainage lines 
around operations infrastructure 

• Reduced inflow of stormwater into the local catchment.  
• Reduction in sheet flow affecting downstream environment. 
• Alterations to overland sheet flow causing decline in condition of mulga 

woodlands in drainage shadow areas (100m to 500m) and riparian 
vegetation. 

• Reduction in the quality of surface water leaving the Project area. 
• Loss of riparian vegetation. 

Realignment of the Marble Bar Road • Reduction in sheet flow affecting downstream environment. 

Management strategies 

Diversion channels will be constructed progressively to divert runoff and other water flows away 
from the active mining area to alternative drainage lines. At the conclusion of mining operations, 
drainage features will be restored to reinstate previous drainage patterns, geomorphological 
attributes and hydrological/ecological functions (Gilbert and Associates, 2009). 

tormwater diversion drains to reduce the flooding risk to the Project and 

s; 

e surface water diversion structures that will enable contaminated 
managed; 

sion systems at the discharge point of diversion drains to reintroduce sheet 
flow minimising the impact on downstream environment; 

esigned and constructed to minimise ponding of 

ining and rehabilitation activities for the life of the mine;  

Mining activities have the potential to influence erosion progression, volumes and the areas 
s is is particularly the ca ce of vegetation and the need 
to divert reams, as flow locations down drainage li be altered. Large rainfall 
e
a ent load is likely to be 
d
l

An Integrated Water Management Plan will be implemented to minimise and manage impacts from 
Project activities on surface hydrology during construction, operations, and post-closure. 
Management strategies will include: 

• design and construct s
minimise the impact on stormwater flows into the Marsh catchment area; 

• design and implement measures to restore creek systems and reduce changes in downstream 
sedimentation regimes after mining; 

• design, install and manage surface water diversion structures that enable runoff to be directed 
around disturbance area

• design, install and manag
water to be collected and 

• redistribute diverted stormwater into sections of the natural water courses downstream of the 
Project area; 

• engineer disper

• realignment of Marble Bar Road to be d
surface water upstream and minimise impacts on downstream environment;  

• contaminated stormwater collected from within the Project area is not to be discharged offsite. 
The water is to be harvested and used within the process water circuit; 

• minimise the amount of disturbance to creeks and areas of sheet flow, particularly through 
staged m

• implement a 500m buffer zone inside the western tenement boundary to ensure no shadow 
effects beyond the boundary of the Project impacting the downstream environment; and  

• revegetate rehabilitated drainage lines upon mine closure, as required. 

A water sampling and monitoring program will be developed and implemented to detect, minimise 
and manage impacts on downstream surface water dependent ecosystems. 

7.4.3 Erosion and sedimentation 

usceptible to erosion. Th
creeks and st

se with the clearan
nes will 

vents with significant runoff have the potential
reas and newly engineered diversions into the

 to carry increased sediment load from disturbed 
 Marsh system. The sedim

eposited in flats between the Project bound
arge events (Gilbert and Associates, 2009).  

ary and the Marsh creating “delta” like features in 
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Newly disturbed or rehabilitated areas of the mining operation and freshly constructed drainage 

h catchment area 

imentation. 

imes 

works also represent an erosion risk due to the unstable nature of the soils. Furthermore, the 
erratic and intense rainfall received during the “wet season” may increase erosion potential. 
Excessive erosion will lead to increased sediment load entering the Mars
potentially reducing water quality and impacting the downstream environment. Implementation of 
appropriate management strategies will reduce the risk of excessive erosion and sed
Potential impacts from changes in erosion and sedimentation regimes are summarised in 
Table 7-12. 

Table 7-12: Potential impacts from changes in erosion and sedimentation reg
PROJECT ACTIVITY POTENTIAL IMPACT 

Mining • Alteration to erosion patterns, including rate, location, and volume 
impacting on flora and vegetation, (increased deposition in areas where 
this previously did not occur). 

Erosion of constructed stormwater • Increased sedimentation within the Marsh catchment area leading to a 

diversion infrastructure reduction in water quality. 

Erosion of newly disturbed or • Increased sedimentation within the Marsh catchment area leading to a 

rehabilitated areas of the Project reduction in water quality. 

Management strategies 

d or rehabilitated areas, the Proponent commits to 

d new drainage lines prior to “wet season”; 

ral drainage lines to construct the 

  

off and tends to be most dynamic in times of significant 
rainfall periods. Proposed Project activities that alter surface flows or create artificial water bodies 
have the potential to impact on the downstream environment as well as migratory avifauna 
associated with the Marsh.  

As discussed in the previous sections, Gilbert and Associates (2009) conducted a conservative 
assessment of runoff capture. In total it was estimated that this would correspond to some 450ML 
in a median rainfall year which corresponds to about 0.15% of total inflows to the Marsh.  

To minimise the potential for erosion of disturbe
implementing an Integrated Water Management Plan that would include the following 
management strategies: 

• vegetation removal in areas adjacent to surface water flows to be delayed as long as 
practically possible to minimise increases in erosion and sedimentation; 

• stabilisation of disturbed areas an

• rock armouring areas of potentially high erosion (steep gradients, bends etc) with rock 
material; 

• construct diversion drainage lines with similar gradients to the natural drainage systems in the 
Project area; 

• use a thick layer of coarse alluvium recovered from the natu
diversion channels; 

• stabilise the banks of the diversion channels with direct seeding of native vegetation species 
endemic to water courses of the region. The ecological values of the creeks proposed to be 
diverted will be documented prior to disturbance; 

• construct drainage lines with the mining operations to direct stormwater to temporary 
infiltration ponds; 

• contour rehabilitated areas to minimise the velocity of stormwater reducing erosion potential;

• use cleared vegetation material to stabilise rehabilitated surfaces; and 

• construct sedimentation control areas prior to disturbing large areas for infrastructure or mining 
operations. 

7.5 Fortescue Marsh 
The Marsh supports a rich diversity of migratory birds which is recognised by JAMBA/CAMBA. The 
Marsh is the product of surface water run
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This loss has the potential to affect water levels and areas inundated in the Marsh. The available 
topographi ng is too coarse to curate storage curve for the Marsh however 
a lope of 1 in 10 phical maps. 
A  of 450ML 
w

Dewatering activities will result in
of the area predicted by modellin ar in 
Stage 1 is shown on Tab
because the water table fluctuate

The extent 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 

s predicted to be contained largely within the mining lease, except in the 

d to nearby water. 

 water. They may however be attracted to the proposed 

cal mappi
n average side s

develop an ac
0 or less is indicated by the available topogra

s and a Marsh length of 100km it is estimated that a lossuming uniform side slope
hen the Marsh was filled to

ss
 about 2% of its capacity would represent a depth of about 5mm. 

 the drawdown of the aquifer, lowering the water table. The extent 
g to be affected by a 2m drawdown at the end of each ye

n used to define the area affected le 4-5. A drawdown of 2m has bee
s annually by up to 1m in response to rainfall events.  

of the area affected 

and production borefield, i
northwest and southeast corners. The area affected by drawdown is predicted to remain some 
4km away from the Marsh, to such an extent that the abstraction of the groundwater will have no 
direct impact on the Marsh. 

Following seasonal drying of the Marsh, migratory avifauna may be attracte
Although water diversion structures will be constructed to prevent surface runoff entering active 
mining areas, they will only contain water during high rainfall events and quickly dry out. 
Waterbirds would not be attracted to the structures as they will dry out through evaporation and 
infiltration while the Marsh contains
evaporation pond and WFSF. Potential impacts on the Marsh from Project activities are 
summarised in Table 7-13. 

Table 7-13: Potential impacts to Fortescue Marsh 

PROJECT ACTIVITY POTENTIAL IMPACT 
Changes in surface flows, creek 
diversions and diversion structures 

• Potential disturbance of fauna habitats. 
• Impacts to migratory birds from associated Project activities. 

ossible impacts on surface water dependent ecosystems from 

due to creeks and sheet flow being intercepted by infrastructure. 

and sedimentation due to land clearing, 

• Behavioural changes to migratory bird species associated with the 
Marsh.  

• P
changes in surface and sheet flow.  

• Reduction in the volume of surface water which flows to the Marsh 

• Changes to surface water flow paths and velocities, water quality 
and mechanisms near mine landforms and infrastructure.  

• Increase in water erosion 
altering downstream sedimentation regimes. 

• Impacts to surface water quality. 

Project activities • Runoff or discharge of wastewater could potentially contaminate or 

rounding operations, in 

increase sediment flow downstream into nearby water bodies (the 
Marsh). 

• Cumulative impacts on the Marsh from sur
relation to migratory birds and surface water quality 

Project Lighting • Adverse impacts on behavioural patterns of migratory avifauna. 

Management strategies 

The Proponent recognises the importance of protecting the nationally significant Marsh and 

et flow areas; 

commits to implementing the Integrated Water Management Plan (IWMP) and FMMP within the 
Project area to avoid and minimise adverse impacts on the downstream environment. Measures to 
limit potential impacts include: 

• minimise disturbance to creeks and she

• design and implement measures for redistributing sheet flow, to minimise downstream 
impacts; 

• design and implement methods to deter waterbirds from the Project area (eg reflectors, 
flagging, rotating beacons etc); 

• implement a 500m drainage setback inside the western tenement boundary to ensure no 
shadow effects beyond the boundary of the Project impacting the downstream environment; 
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R vels will be es ollection of baseline (water quality and water 
levels) data prior to cons
trigger levels departs one standa
changes occur along the Marsh do
t

Monitoring and dewatering bores to detect and manage water quality flowing down-gradient of the 
P
T b which can be activated if the 
groundwater downstream of infrastructure rises to within a trigger level relative to the ground 

torage of hydrocarbons and chemicals have the potential to adversely 

materials 

• design, install and manage surface water diversion structures that enable water to be directed 
around disturbance areas; 

• design and implement measures to restore creek systems and reduce changes in downstream 
sedimentation regimes post-mining; and 

• install erosion and sediment control structures downstream of disturbance areas.  

The FMMP will be implemented to monitor and detect any changes in water quality and vegetation 
up-gradient of the Marsh. The monitoring program would identify aspects to be monitored, 
parameters, trigger levels and contingency measures.  

esponse trigger le tablished following c
truction. Contingency measures will be implemented when water quality 

rd deviation and/or 20% from baseline values and unexpected 
wn-gradient of the Project area. Management responses to 

 the IWMP and FMMP. hese triggers are described in

roject area will be instal
he monitoring bores will 

led around infrastructure such as the WFSF and salt evaporation pond. 
e designed as de-watering bores 

surface. 

7.6  Hazardous materials 
The transport, use and s
impact on the surrounding environment during construction, operation and closure activities 
through spills and/or leaks. Potential impacts from the transport, use and storage of hazardous 
material are summarised in Table 7-14. 

Table 7-14: Potential impacts from transport, use and storage of hazardous 
PROJECT ACTIVITY POTENTIAL IMPACT 
Transport, use and storage of • Contamination of soil, surface and groundwater resulting in adverse 
hydrocarbons and chemicals. impacts to surrounding ecosystems (flora and fauna, habitats and stock) 

Management strategies 

address waste: 

d according to the Australian Code for the 

lar maintenance of an equipment washdown and oil recovery facility. Water 
r 

capacity in a concrete 

ks to be correctly cleaned up and disposed in accordance with the Chemical and 
and 

The Construction and Operation Environmental Management Plans will include the following 
management strategies to 

• all chemicals and hydrocarbons to be stored according to Australian Standards; 

• all chemicals and hydrocarbons to be transporte
Transport of Dangerous Goods by Road and Rail (seventh edition); 

• provision and regu
will be treated via gross pollutant traps and oil water separators. Provision has been made fo
a spill within the facility with an oil storage tank of 1,500L capacity;  

• provision of an oil/contaminate tank at the refuelling facility of 5,000L 
bund, with removal off-site by road tanker; 

• all spills/lea
Hydrocarbon Spill Procedure; 

• monitoring of surface water, groundwater and stock watering points; and 

• remediation and/or disposal of hydrocarbon contaminated soil at a soil remediation farm. 

Surface water, groundwater and stock watering points will be monitored on a regular basis in 
accordance with the IWMP.  

 

 



 

8. Other environmental impacts and management  

Environmental hazards that were rated as low risk with the implementation of control measures 
are discussed in the following sections.  

8.1 Weeds 
One (1) declared weed (in the East Pilbara) was recorded within the current survey: Parkinsonia 
aculeata (P1, P2). This has been categorised as one of the 20 weeds of National significance, by 

of weeds has the potential to impact on the human environment as 

the National Weed Strategy (1999). Two other weeds with Declared Status in some regions of the 
state but not the East Pilbara have also been recorded as present Argemone ochroleuca subsp. 
ochroleuca (Papaveraceae) P1, P2 and P3 (Mexican Poppy) and Heliotropium europaeum 
(Boraginaceae) P1, P3, P4 (Common Heliotrope) (Ecologia, 2009a). 

A total of nineteen (19) alien taxa (weeds) were recorded during the vegetation and flora 
assessment. The presence 
well as native vegetation, flora and fauna communities as summarised below. Potential impacts 
from the presence or spread of weeds are summarised in Table 8-1. 

Table 8-1: Potential impacts from the presence or spread of weeds 
PROJECT ACTIVITY POTENTIAL IMPACT 
Clearing, vehicle movements and 
human activity 

• Spread and proliferation of weed species. 
• Weed species outcompeting native flora species. 

tive and faunal communities. 
ng damage/death to plants, and as a result, creating 
weeds can become established. 

• Alterations to vegeta
• Vehicle tracks causi

cleared areas where 

M

Management strategies to 

• develop and implement , 
Weed Management Pro se 
programs and procedu ng 
activities. Topsoil mana d 
Rehabilitation Plan; 

• control of known weed n e 
Proponent has a leg clared weed species. Control 

 be implem ss 
areas; 

• implementation of Con  
biological values at the Project. We ans;  

• ping as part of the Wee

• minimise vehicle movement in off-road areas; and 

anagement strategies 

assist with minimising the impacts of weeds will include: 

weed control measures including a Weed Management Program
 hygiene and topsoil manacedure, gement procedures. The

res will be detailed and implemented prior to commencement of mini
gement is described as part of the Conceptual Closure an

 i festations, with a particular emphasis on Parkinsonia aculeata. Th
al obligation for the control of any de

measures to
accessible 

ented include mechanical removal and chemical control in le

struction and Operation Environmental Management Plans to manage
ed management will form a part of these pl

 weed map d Management Plans; 

• site inductions and training including informative posters. 
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8.2 Fauna 

8.2.1 Environmental objective 
Maintain the range, abundance, diversity and distribution of terrestrial fauna, stygofauna
troglofauna and ensure the protection of rare or threatened fauna, in accordance with the 

 and 

mmals and five reptiles) are endemic to the 

en of these species were recorded within the Project area:  

is);  

• ochmia ruficaud

• n

• co peregrinus);  

und Mouse (Pseudomys chapmani). 

he Australian 
ssociated 

bitat within the Kulkinbah 

sociated with the Project. 

sent in the study area. Neither species is likely to 

f fauna habitat within the lower hill slopes and mulga plains 
similar structure and 

y 

nd the residual impacts following the implementation of management 
trategies. Significance of the risks is classified as either “High” (site/issue specific management 

rams required, advice/approval from regulators required), “Medium” (management and 
ocedures must be specified) or “Low” (managed by routine procedures). All of the risks identified 
ring the risk assessment were classified as either medium or low. 

provisions of the Wildlife Conservation Act 1950 (WA) and/or the EPBC Act. 

8.2.2 Terrestrial fauna 
An assessment of terrestrial fauna survey was conducted for the Project area during November 
2005 and May 2006 (Ecologia, 2009d). The study area contains three main fauna habitats, namely 
hill tops and slopes, mulga plains and drainage lines. The study area supports a diverse faunal 
assemblage, with 15 species of native mammal, 91 species of bird, 40 species of reptile and one 
frog species. Eight of the recorded species (three ma
Pilbara bioregion.  

Ecologia, (2009b) indicated that the Project area may provide habitat for up to eight species of 
mammal, 16 species of bird and three species of reptile that are considered to be of conservation 
significance (listed under International Agreements, Federal and/or State legislature or DEC 
Priority). T

• Ghost Bat (Macroderma gigas);  

• Bush Stone-curlew (Burhinus grallarius);  

• Grey Falcon (Falco hypoleucos);  

• Australian Bustard (Ardeotis austral

• Eastern Great Egret (Ardea modesta);  

 Star Finch (Ne a);  

 Wood Sandpiper (Tri ga glareola);  

 Peregrine Falcon (Fal

• Rainbow Bee-eater (Merops ornatus); and  

• inactive mounds of the Western Pebble-mo

With the exception of the Pebble-mound Mouse (Pseudomys chapmani) and t
Bustard (Ardeotis australis), all these species were recorded within riparian vegetation a
with the Kulkinbah River, located in the southern section of the study area. As the Project will be 
located away from this area, none of the species that have a localised ha
River are likely to be significantly impacted by the Project.  

Bird species with a large foraging range, such as the Grey Falcon and the Rainbow Bee-eater, 
have a wide ranging habitat and hence may be affected by activities as
This however has been determined to be a low risk to their regional population (Ecologia, 2009d). 
The Pebble-mound Mouse is widespread and commonly recorded in the Pilbara, while the Bustard 
is highly nomadic and not reliant on habitat pre
be impacted by the development.  

The Project will result in localised loss o
habitat types; however these areas are contiguous with surrounding areas of 
quality. It is therefore anticipated that the ecological function of the immediate area will temporaril
be disrupted, but there will be no long-term impacts.  

Ecologia (2009b) conducted a risk assessment to determine potential impacts arising from the 
Project on vertebrate fauna a
s
prog
pr
du
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Impacts identified in the risk assessment can be classified as: 

1) Direct impacts: 

• habitat loss and fragmentation through clearing of native vegetation. 

2) Secondary impacts: 

• increased risk of fire associated with movement of employees and machinery; 

• degradation of fauna habitat due to invasion and spread of weeds; 

• increased movement of feral fauna in the area resulting in increased predation pressure; 

• disruption to resident and migratory fauna due to increased noise, light and dust; and 

• potentially increased population densities of feral fauna due to increased availability of 
surface water. 

Potential impacts on fauna as a result of Project activities are summarised in Table 8-2. 

Table 8-2: Potential impacts on fauna  
PROJECT ACTIVITY POTENTIAL IMPACT 
Clearing  • Loss of fauna habitat and alterations to faunal assemblages. 

y fauna that is unable to move from 

ting movement and/or migration 

ed areas. 

declines in faunal 
assemblages through impacts on food sources, presence of habitat, and 
similar. 

• Loss of individual small and sedentar
the area. 

• Habitat/ecosystem fragmentation preven
of species. 

• Increased predation when individuals cross clear
• Increased road kill. 
• Increased presence of weeds, and associated 

Construction • Weed colonisation and taking over understorey to exclusion of annuals 
and larger perennials. 

• Associated loss of fauna refuge sites and/or food sources. 
Increased human activity, ie  
• vehicle movement 
• machinery 

• Altered fire regime and associated changes in natural ecosystems, 
alterations to keystone species, their range, abundance and diversity. 

• Increase in pest species (ie mouse, rats) and possibly disease.  
Noise and light pollution • Disruption to fauna species. 

• Behavioural changes in migratory birds that may predate insects 
attracted to artificial light. 

• Potential increased presence of bats through presence of low frequency 
echolocation calls (noise). 

Dust • Reduction in porosity and permeability of sand through clogged 
interstices. 

• Indirect impacts on fossorial species (such as troglofauna). 

Management strategies 

The Draft Construction and Operation Environmental Management Plans and FMMP have been 
n Fauna. The management plans will be 

nagement of native fauna will 

 site personnel will complete an environmental induction that includes species of conservation 
significance and a requirement to report all sightings to environmental representatives;  

• the use of barbed wire on site will be avoided to reduce bat mortality;  

• clearing of riparian vegetation will be avoided and only undertaken as a last resort. Where 
clearing is required, mature trees containing hollows hollow logs will be salvaged and 
relocated in areas that will not be disturbed that link with surrounding habitats;  

• areas no longer required to be cleared will be rehabilitated as soon as is practical. 
Rehabilitation will include placing cleared vegetation and logs within the area, as these 
provide fauna refuge. Following rehabilitation, areas will be monitored and treated for weed 
invasion; 

• application of dust suppression techniques to reduce dust lift off; 

prepared to mitigate impacts from Project activities o
finalised and implemented prior to project commencement. Ma
include the following strategies:  

•
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• evaporation p

• light pollution

ond will be fenced to prevent fauna access; 

 to be minimised with management strategies set out in the Artificial Light 
 light shields and yellow lighting, where practical.  

g 

o reduce the 
likelihood of feral animals being attracted to the area;  

d on roads to prevent vehicle strikes and reduce dust emissions. 

to report sightings of dingoes, feral dogs, cats and mice to the Environmental 

 SREs are vulnerable to loss of habitat. The threatening 
lbara include (Yen and Butcher, 1997): 

vegetation; 

RE taxa is low due to the lack of taxa recorded during 
us habitats in the Project area are unlikely to give rise 

ous and offer few barriers to dispersal. However, 
 most active 
orded by the 

cts from Project activities on SREs are 

Management Plan. Examples include

• develop and implement weed control measures (including weed hygiene) and flora monitorin
program during all phases of the Project, particularly riparian zones; 

• putrescible waste hygiene measures will be implemented and enforced t

• speed limits will be enforce
Any fauna killed on roads will be reported to site environmental personnel; 

• all vehicles will be fitted with fire extinguishers and site personnel trained in their use;  

• vehicles will be prohibited from driving off-road. This will prevent damage to vegetation, 
accidental running over if fauna and reduce the possibility of spinifex fires; and 

• site personnel 
Team. Suitable baiting, trapping and other control programs will be implemented following 
sightings.  

8.2.3 Short range endemics 
Due to their restricted nature, many
processes faced by SRE invertebrates in the Pi

• clearing and overgrazing of native 

• habitat fragmentation; 

• inappropriate fire regimes; 

• mineral extraction; and 

• long term environmental changes. 

The risk of land clearing for the project on S
targeted SRE surveys. In addition the vario
to SREs as they are widespread and/or continu
as many of the species targeted display a preference for cryptic habitats and are
following rainfall, it is possible that SRE taxa do occur in the area but were not rec
surveys. Further controls therefore are required to minimise the potential risk to any SRE taxa that 
may not have been recorded.  

A risk assessment performed by Ecologia following a baseline survey in 2006, determined that the 
risk of compromising SRE habitat through increased dust and fire or disturbing vegetation in the 
Project area was low (Ecologia, 2006, 2008). Potential impa
summarised in Table 8-3. 

Table 8-3: Potential impacts on short range endemics  
PROJECT ACTIVITY POTENTIAL IMPACT 
Clearing of vegetation and ground 
disturbance 

• Decline or loss of species. 
• Alterations to community assemblages. 

Dust emissions • Clogging or other irritation of jointed body parts, orifices, or similar. 
• Decline or loss of species. 
• Alterations to community assemblages. 

Increased frequency of fires • Decline or loss of species. 
• Alterations to community assemblages. 

Increased presence of human activity • Increased presence of some species, such as snails and spiders.  
• Decline or loss of species. 
• Alterations to community assemblages. 
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Management strategies 

Area-specific management strategies for the Project area will be detailed following results of the 
E’s include, but are not 

 boundaries will be clearly defined and marked in the field. Where possible, 

s a last resort;  

bited from driving off-road. This will prevent damage to vegetation and 

dopted where appropriate; and 

• aced on unsealed road ust generation. 

8.2.4 Subterranean fauna 
Subterranean fauna surve
Phase 1 was conducted in March  
October 2008 during the d

No stygofauna species o
investigation (Knott, pers.

The fe a that have been  Phases 1 and 2 of troglofauna sampling are all 
c o be surface
possible exception of an O arbara York-
M

posed 
pact an roposed 

e fra impacts from Project activities of 
Subterranean Fauna are summari

Table 8-4: Potential impacts o

2009 SRE survey. General recommendations to mitigate impacts on SR
limited to:  

• vegetation clearing
existing access tracks will be used in preference to constructing new ones;  

• clearing of riparian vegetation will be avoided and only undertaken a

• clearing of southern facing hill slopes will be avoided where possible; 

• areas no longer being used will be rehabilitated as soon as is practical; 

• all vehicles will be fitted with fire extinguishers and site personnel trained in their use;  

• vehicles will be prohi
reduce the possibility of spinifex fires; 

• dust suppression techniques will to be a

 speed limits pl s to minimise d

ys at the Project have been performed by SMEC Australia Pty Ltd. 
 2008 at the end of the wet season and Phase 2 in August and

ry season.  

f conservation significance have been identified to this stage of the 
 comm. 2008). 

 recorded duringw faun
onsidered t  forms, regarded as deep soil fauna rather than troglofauna with the 

pilione which is the subject of further identification by Dr B
ain. 

Further surveys are pro for 2009/10. These surveys will include a third phase within the 
Project zone of im d areas not previously considered in Phases 1 and 2 (eg the p

xternal borefield, in structure locations etc). Potential 
sed in Table 8-4. 

n subterranean fauna  
PROJECT ACTIVITY POTENTIAL IMPACT 
Groundwater extraction for processing, 
dewatering for pit construction 

f water table affecting subterranean fauna habitat.  • Lowering o
• Intrusion of saline or hyper-saline water into aquifer. 

Clearing of vegetation • Reduced carbon input into subterranean fauna communities, changes 
to aquifer recharge and sediment loads in runoff. 

Excavations for mine construction and 
infrastructure 

• Loss of subterranean fauna habitat. 

Changes to surface hydrology, ie creek 
diversions, water diversion structures 

• Alterations to aquifer recharge patterns, potential for increase in 
sedimentation of subterranean habitat. 

Construction of infrastructure, vehicle 
movements and operation of 
processing plant 

• Compaction of habitat strata, disturbance due to vibration, 
contamination of subterranean environment, changes to organic inputs. 

Waste rock, overburden stockpiling and • Changes to surface water infiltration, organic inputs and sediment 
WFSF loads.  

Management strategies 

A Subterranean Fauna Management Plan will be prepared for species of conservation significance 
impacted by Project activities. Management and mitigation strategies to ensure these 

bterranean fauna habitats 

subterranean fauna are not adversely impacted by Project activities will include: 

• designing and implementing a subterranean fauna monitoring program; 

• minimising the rate and area affected by groundwater drawdown (ie staged pits); and 

• locating mine infrastructure to avoid significant terrestrial su
wherever practical. 
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8.3 Soils and landforms 
The various land systems of the Pilbara have been mapped and described by Van Vreeswyk et al 
(2004) for the DoA. Many of the land systems in the area feature woodlands and shrublands on 

 by the 
ge, ore 

disturbed by the creation of pits, 
e 

s, with 
ential 

soils which are dependent upon over bank flooding and sheet flows following heavy rainfall (Van 
Vreeswyk et al, 2004). 

The Jamindie system occupies the majority of the Project area that will be disturbed
creation of pits, realignment of Marble Bar Road, the processing plant, accommodation villa
crushers and conveyor belts. The Turee land system will also be 
roads, ore crushers and conveyor belts. The Newman land system will be disturbed by th
construction of the WRD, accommodation village and the creation of pits. 

Generally the Project represents minimal impact to the land systems that it encompasse
only one unit, Turee, impacted by greater than 0.5% of its extent (Ecologia, 2009a). Pot
impacts to soils and landforms from Project activities are summarised in Table 8-5. 

Table 8-5: Potential impacts to soils and landforms 
PROJECT ACTIVITY POTENTIAL IMPACT 
Vegetation clearing fo
mine and infrastructure

r construction of 
 

• Accelerated rates of erosion. 
• Transport of sediments downstream towards the Marsh. 

Silting of natural drainage lines. • 
Excavations for construction of mine • 
and infrastructure 

Loss of soil resources through failure to strip and re-use top soils. 

Storage of top soil and waste rock • Reduction in quality of physical, chemical and/or biological characteristics 
of soils due to inappropriate handling and storage. 

Construction and operation of • Changes to soil structure beneath roads and infrastructure. 
processing plant and infrastructure, 
vehicle movements 
Blasting, refuelling, vehicle 
maintenance, waste rock and waste 

•

fines storage 

 Contamination of soil by hydrocarbons, explosives, chemicals and ARD. 

Pit creation, creek diversions, waste • Changes to the landscape and visual amenity of the Project area. 
ccelerated rates of erosion. rock stockpiling, construction of 

infrastructure 
• A
• Transport of sediments towards the Marsh. 
• Silting of natural drainage lines. 

Management strategies 

Where disturbance is unavoidable, progressive rehabilitation will be employed to effectively 
recover and re-use the topsoil and subsoil immediately without using stockpiles. Cleared 
vegetation and rocks may be scattered on rehabilitation sites, where available, to improve 

including hydrocarbons, chemicals, explosives and waste materials will 
s specifications, relevant legislation, 
 soils will be collected, contained and 

t nated area to ssibility of contaminant spreading to the 
s inants will be reported as an 
i pending on th ons may be required and 
n

Soil compaction will be mi s and infrastructure 
area ation. The design, 
c ilit closure objectives. 
Monitori tation 
p

vegetation establishment, encourage micro-organism activity and reduce erosion. Contour ripping 
of rehabilitated areas can also be used to control erosion by improving rainfall infiltration and 
reducing sediment loads in runoff during heavy rainfall. 

Potential soil contaminants 
be stored and transported according to manufacturer’
standards and guidelines. In the event of contamination,
reated in a desig  eliminate the po
urrounding environment. An

ncident. De
y uncontrolled release of contam

e severity of the incident, detailed investigati
otification submitted to relevant government authorities. 

nimised by restricting vehicle movements to road
compacted areas will be deep ripped during rehabilits where possible. Any 

onstruction and rehab ation of mine landforms will meet agreed mine 
s and mine landforms will be performed to ng of rehabilitated area

rogress, stability and erosion co
assess revege

ntrol. 
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8.4 Greenhouse gas emissions 
Australia is one of the many global regions experiencing significant climate change as a result of 
global GHG emissions from human activities such as burning of fossil fuels and land clearing.  

yoto Protocol and 
e human 
reporting 

rbon dioxide 
FCs); 

ssed in 

HG’s are cumulative on a global scale, and cannot be 
ge. Hence the release 

ational and global GHG 
t.  

te to the mine site only. The emissions calculations do not to 
be addressed in a separate EIA. The GHG emissions related 

residual risk rating for emissions of GHGs resulting from 

ven though the ‘Consequence severity’ was considered 

ustion of fuel (assumed to be natural gas) for supply of electricity; 

• g. 

E /years: 

Years 1 to 3 

Period 2 Years 4 to 8 

E

Estimated scope 1 and scope 2 
N
E ctors were based values from the Department of Climate Change’s 
National Greenhouse Accounts (NGA) Factors (January 2008). 

l scope 1 and scope 2 GHG emissions associated with the Project for 

ional GHG Emissions 
roject in Table 8-7. 

verage 

The Australian Government has responded to the climate change challenge by signing both the 
United Nations Framework Convention on Climate Change (UNFCCC) and the K
by establishing a framework of legislative policies, programs and guidelines to minimis
induced GHG emissions. The framework follows the international requirements and 
programs set out by the UNFCCC and Kyoto Protocol. 

The six GHG emissions specifically covered by the Australian framework are: ca
(CO2); methane (CH4); nitrous oxide (N2O); hydrofluorocarbons (HFCs); perfluorocarbons (P
and sulphur hexafluoride (SF ). These are in accordance with the Kyoto Protocol and expre6
terms of carbon dioxide equivalent (CO2-e). 

The impacts of the release of emissions of G
linked to any specific local or regional effect in terms of causing climate chan
of GHG emissions from the Project’s activities, while adding to the n
emissions inventories, will not have a high impact on the local environmen

The estimated GHG emissions rela
the port and rail facilities, which will 
to road, rail and air services operated by third parties do not apply to the Project’s GHG inventory 
and are therefore not included in this assessment. 

Using the risk matrix in Section 6 the 
Project activities has been deemed ‘High’. This is due to the ‘Likelihood’ of GHGs being emitted to 
the atmosphere being ‘Almost Certain’ e
‘Low’.  

It is expected that GHG emissions will be released by the construction and operation of the Project 
by: 

• comb

• combustion of diesel fuel for the operation of mobile equipment (includes vehicles); 

• blasting of explosives; 

• disposal of waste and treatment of wastewater; and 

 vegetation clearin

stimated levels of GHG emissions were calculated for the Project for the following periods

Period 1  Pre-mining/stripping years 

 Mining years 

Period 3 Years 9 to 14  Mining years 

Period 4 Years 15 to 17  Mining years 

missions were not calculated for years 18 to 21 (mine closure period).  

GHG emissions were calculated using Method 1 outlined by the 
ational Greenhouse and Energ
mission fa

y Reporting (Measurement) Technical Guidelines 2008 v1.0. 
on the default 

Estimated average annua
each period are given in Table 8-6. 

The Project is estimated to contribute an average of 435,000tCO2-e per annum to the atmosphere.  

The State and National GHG emissions, as reported for 2006 under the Nat
Inventory, are compared to the estimated average annual emissions for the P

Based on the state and National GHG emissions values reported for 2006 the estimated a
annual GHG emissions for the Project are equivalent to less than 0.08% of the National total and 
0.6% of WA’s total.  
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Australia's share of world emissions w
the release of GHG emissions resultin

as around 1.5% in 2006. Hence the cumulative impact from 
g from Project activities is low (ie less than 0.012% of global 

2
gure is compared to other iron ore mines currently operating in the Pilbara 

ce to 7.4kgCO -e/t 

emissions). 

Assuming an average annual production of 55Mt/a of shippable iron ore from the mine site then 
the GHG intensity for the Project equates to 7.93kg CO -e per tonne shippable iron ore. The 
Project GHG intensity fi
Region, as outlined in Table 8-8.  

The calculated GHG intensity figure of 7.9kgCO2-e/t for the Project is comparable to the GHG 
intensity figures from the other iron ore mines. In the event that electricity is generated on-site by 
natural gas generating plant in lieu of grid electricity (which is the secondary option for electricity if 
grid electricity is not available) then the Project GHG intensity would redu 2
shippable iron ore.  

Table 8-6: Estimated average annual greenhouse gas emissions 
 AVERAGE ANNUAL SCOPE 1 AND 2 GHG EMISSIONS tCO₂-e per year 

ACTIVITY Period 1 
Years 1 to 3 

Period 2 
Years 4 to 8 

1.1.1  
Period 3 Period 4 Total  
Years 9 to 14 Years 15 to 17 

Electricity Consumption  135,661 125,971 159,704  175,778 175,197 

Mobile Equipment 164,778 235,089 323,475 311,641 267,386 

Blasting 2,296 3,305 4,371 4,037 3,632 

Waste and Wastewater  40 48 55 54  50

Vegetation Clearing  5,095 5,085 5,089 5,095 5,090 

Total 308,105 419,333 508,219 446,829 435,929 

 

Table 8-7: Comparison o totals f state and national GHG emissions 
COMPARED PROJECT EMISSIONS DESCRIPTION OF EMISSIONS GHG EMISSIONS (%) 

Project Total (Annual Emissions) 435,000 tCO2-e 
(ref: SMEC, 2008 Appendix 5)  

Australia’s 2006 Total  576 million tCO2-e     
(ref: Cwlth, 2006a) < 0.08% 

WA’s 2006 Total  70.4 million tCO2-e 
(ref: Cwlth, 2006a) 0.6% 

 

Table 8-8: Comparison of GHG intensity to other iron ore mines 

IRON ORE MINING CORPORATION  GHG INTENSITY 
kgCO2-e/tonne 

Pilbara Iron, 2005 (ref: PI, 2005) 7.6 

Hamersley Iron, 2003 (ref: HI, 2003) 5.8 

Robe, 2003 (ref: RR, 2003) 6.5 

Rio Tinto (Pilbara Operations), 2006 (ref: RT, 2007) 7.9 

BHP Billiton Iron Ore, 2007 (ref: BHP, 2007) 7.8 

RHIO Roy Hill Iron Ore Mine (calculated) 7.9 
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Management strategies 

Energy efficiency strategies to minimise GHG emissions for the Project, as far as practicable, will 

on that is cleared, and where possible avoid more 

 emissions, energy 
Act. The NGER Act 

production 
derpin the 

f the proposed Australian Carbon Pollution Reduction Scheme with 
missions data being essential to maintain 

d specified by the Energy Efficiency Opportunities (EEO) 

consum nergy effi reported annually in 
accorda  E O Ac  reporting system for 
busines re old of  or more of energy use each year. 
Key aims of the EEO Act are to improve the evaluation of energy efficiency 
opportu d to sinesses t cost effective energy efficiency 
strategi

Plus (GCP) program and 

 GCP and effectively monitor and 

be implemented through a Greenhouse Gas Management Plan (Appendix 5). Examples of 
management measures considered for inclusion in the Plan will include: 

• Consideration of fuel used for on-site electricity generation and efficiency of generators; 

• Regular inspection, maintenance and replacement of mobile equipment so that efficiency is 
maximised during the life of the item; 

• Maximising the efficiency of blasting operations; 

• Minimising production of waste materials and maximising efficiency of waste disposal and 
wastewater treatment; 

• Minimising the area of native vegetati
heavily vegetated areas; and 

• Pursuing measures to minimise GHG emissions resulting from Project activities. 

The Proponent commits to developing a Greenhouse Gas Accounting and Reporting Program 
incorporating Greenhouse Gas Management Procedures to: 

• Quantify energy production, energy consumption, GHG emissions and efficiencies; 

• Minimise energy production, energy consumption and GHG emissions to as low as 
reasonably practicable;  

• Improve energy and GHG emission efficiencies; and 

• Monitor, report and manage energy and GHG emissions in accordance with established 
Federal and State policies. 

The Project meets the GHG and energy thresholds specified by the National Greenhouse and 
Energy Reporting (NGER) Act; hence the Proponent will register with the National Greenhouse 
and Energy Reporting (NGER) Scheme and annually report Project GHG
production, and energy consumption in accordance with the NGER 
establishes a mandatory reporting system for corporate GHG emissions and energy 
and consumption for corporations that meet specified thresholds. The NGER Act will un
emissions trading aspect o
monitoring, reporting and auditing of corporations' GHG e
the environmental and financial integrity of the scheme.  

The Project meets the energy threshol
Act; hence the Proponent will register and participate in the EEO program. Project energy 

ption, energy production, and e ciency opportunities will be 
nce with the EEO Act. The E t establishes a mandatory
ses that meet the specified th sh 500 terajoules

identification and 
nities; an encourage bu to implemen
es.  

The Proponent will join and participate in the Greenhouse Challenge 
annually report Project GHG emissions, proposed abatement actions and proposed GHG 
performance indicators. The GCP program is an initiative between the Australian Government and 
industry to improve energy efficiency and reduce GHG emissions through annual public reporting. 
Australian Government legislation requires that a business intending to claim fuel tax credits in 
excess of A$3 million in a financial year must be a member of
manage their GHG emissions.  

8.5 Air emissions and dust 
Project activities potentially generating emissions throughout construction and operation of the 
mine include: 
• land clearing and stockpiling of material (excavators and scrapers); 
• haul road creation (excavators and graders); 
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• realignment of the Marble Bar Road and upgrade (excavators and graders); 
• drilling and blasting of ore and overburden; 
• loading of ore to haul trucks (excavator); 
• removal of overburden (excavator and haul trucks); 
• use of continuous surface mining equipment and loading to haul trucks; 
• wheel generated dust on haul roads; 

ening; 

• loading of product; 
• wind erosion of product from transport;  
• rosion of sto n ar RDs
• land clearance, levelling an stru nd e

P  a ions and e sum  in Tab

T tial im om air emissions an

• haul trucks unloading at crushers; 
• primary and secondary crushing of ore; 
• conveying of ore to processing plant; 
• dry and wet scre
• loading of product stockpiles; 
 

 wind e ckpiles, ope
d con

eas and W
ction of rail loop (grad

; and 
er a xcavator). 

otential impacts from ir emiss  dust ar marised le 8-9. 

able 8-9: Poten pacts fr d dust 
PROJECT ACTIVITY POTEN ACT TIAL IMP
Construction and Operation  • aseous emissions through the burning of hydrocarbon 

in mobile vehicles during construction and operation
• eration of fumes by blasting activities, construction and decay of 

 
•  in vegetation from physical dust smothering and changes to soil 

 in downw eposition. 
• ent of e nd/or stakeholder health. 
• Reduction in amenity for Roy Hill homestead and accommodation camp 

residents. 

activities Generation of g
fuel 
Gen

. 

cleared native vegetation.
Decline
chemistry
Diminishm

ind areas of d
mployee a

Management strategies 

C  En nagement Plans will be im
inclu ent following strategies:  

• minimise the area of native v and the duration for which cleared areas 
 before bein habilitated or oth stabilised; 

• n to the prevail n and potential st deposition at sensitive 
dences when des  other mine infras ure; 

 use dust suppression techniques to manage dust generation from haul roads and access 

• ust suppression techniques to mana ation 
from ore processing and transport; 

•  plant entering the site should be maintained in accordan e 
n and comply with all relevant regulations. Fines may be imposed 

on vehicles which do not comply with smoke emission standards. Vehicles with excessive 
all be withdrawn from service; 

• nt should be avoided with engines turned off during 
periods of inactivity; 

• ed to designated routes with speed limits strict nforced; 
•  be controlled and reduced where possible; 
• modify working practices by limiting the use of the scrapers during periods of high winds; 
• limit the laying of ballast during periods of high winds; and 
• locate the accommodation village well away from the processing plant, rail loop, aerodrome 

and other mining activities. 

onstruction and Operation vironmental Ma plemented and will 
de Air Quality Managem Plans with the 

egetation that is c
e

leared 
are left exposed g progressively r erwise 

 consideratio
places/resi

ing wind directio for du
tructigning roads and

•
roads; 

• limit the number and height of stockpiles; 
 use water sprays and alternative d g re dust gene

 trucks and construction ce with th
manufacturer’s specificatio

smoke emissions sh
 unnecessary idling of trucks and pla

 all vehicles on site shall be confin ly e
 trips and trip distances should
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8.6 Noise  
The Project noise assessment conducted by Heggies considered the following noise aspects 
against the Environmental Protection (Noise) Regulations 1997 and the Western Australian 
Planning Commission’s Draft Statement of Planning Policy: Road and Rail Transport Noise: May 

on noise level at the nearest dwelling (Roy Hill Homestead) 
se level 

4) hours per day, seven (7) days per 
e nearest 

2005: 

• operation noise; 

• blasting noise; and 

• construction noise; and 

• traffic noise. 

The assessment concluded that: 

• the highest predicted operati
would be 33dBA. This is well below the most stringent project specific assigned noi
during the night time period (35dBA); and 

• typical maximum practical Maximum Instantaneous Charge (MIC) for metalliferous mining is 
approximately 50t. All blasting operations (twenty-four (2
week) would comply with the most stringent air blast limit of 115 dB Linear at th
noise sensitive dwellings. 

Potential impacts from Project noise are summarised in Table 8-10. 

Table 8-10: Potential impacts from Project noise 
PROJECT ACTIVITY POTENTIAL IMPACT 
Mine operation • Noise at nearby sensitive receptors. 

• Disturbance of sensitive fauna species. 
Blasting • Noise at nearby sensitive receptors. 

• Disturbance of sensitive fauna species. 
Construction of road and rail loop • Noise at nearby sensitive receptors. 

Management strategies 

The Proponent commits to implementing Construction and Operation Environmental Management 
Plans that will include measures as follows: 

• take into account the potential for excessive noise and vibration at sensitive 

al health and safety requirements. 

 interactions, predator-prey relations, animal physiology and 
reproductive behaviour of a wide variety of species (EAI, 2002; Mann et al, 2002; Frank, 1998; 

ates are also attracted to luminaires, a behaviour which 
es of light which may lead to increased predation rates 

hting are summarised in Table 8-11.  

places/residences when designing roads, rail loop and other infrastructure; and 

• blasting to be restricted to specific times during daylight hours and not carried out at night. 

8.7 Artificial light 
Due to remoteness, the Project area is currently exposed to limited or no artificial lighting. Lighting 
within the Project will be required to provide safe working conditions for employees and to satisfy 
statutory occupation

Whilst artificial illumination provides many benefits, there are also social, ecological and 
environmental implications associated with its implementation, particularly excessive lighting. 
Current lighting practices throughout Australia often provide unnecessary levels of illumination and 
are unsustainable (Clark, 2006). 

From an ecological perspective, light overspill can potentially alter fauna behavioural patterns, 
animal navigation, competitive

Longcore and Rich, 2004). Many invertebr
results in elevated congregations at sourc
by migratory avifauna associated with the Marsh (Longcore and Rich, 2004). Potential impacts 
from project lig
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Table 8-11: Potential impacts from artificial light 
PROJECT ACTIVITY POTENTIAL IMPACT 

Installation and operation of Project • Unneces

Lighting  emissions. 
sary lighting increases energy consumption and GHG 

• Adverse behavioural changes to migratory avifauna and nocturnal fauna 
acted to Project lighting) (migratory birds predate on insects that are attr

• Loss of Fauna due to increased predation. 

Management strategies 

Excessive and unnecessary illumination can be mitig
for the circumstances and the confinement of light 

ated through the application of minimal light 
only to where it is required (Clark, 2006).  

icial Light Management Plan to address potential issues 
ractices (Appendix 6). The management plan will provide a 

itigation methods to eliminate the use of unnecessary lighting, contain 
 to minimise GHG emissions. Management strategies 

• ries to directly f d target; 
•
• avoid the use of tungsten h
• avoid high ultraviolet outpu
• select highly efficient, long
• select T5 fluorescent 
• select the minimum watta

task; 
ing control gear to manage voltage, reduce energy consumption and 

cations; 

lignment of Marble Bar Road  
 over the proposed open-pit mining area. The 

on (Appendix 7). The conceptual realignment travels 

ained by MRWA. Consultation with MRWA 

c).The re-alignment will have the following key characteristics: 

oposed accommodation village. 

The Proponent will implement an Artif
associated with Project lighting p
detailed description of m
light overspill and maximise energy efficiency
nclude: i
• ensuring unnecessary lighting not in use remains switched off; 
• use of motion detectors; 
• ongoing lighting energy consumption accounting; 
• minimise mounting height; 
 position lumina ocus on the intende
 select lighting with beam characteristics applicable to the specific task at hand; 

alogen, low voltage dichroic or incandescent luminaires; 
f i s for pole-mounted outdt itt ng oor applications; 

 lamp life fittings; 
lighting in lieu of T8 fluorescents; 

ge, low flux output lamps which safely fulfil the needs of specific 

• install electronic light
increase lamp life; 

• install light shields and amber filters on luminaires at sensitive lo
• ensure Luminance at onsite accommodation does not exceed window luminance of 1 lux; and 
• maintain a complaints register for staff and stakeholders. 

A light monitoring program will be designed and implemented to ensure the objectives and 
initiatives of the management plan are incorporated into Project design.  

8.8 Rea
The Marble Bar Road currently passes directly
Proponent has received ‘in principle’ approval from Main Roads Western Australia (MRWA) to 
construct a permanent sealed diversi
northeast through Roy Hill Iron Ore tenement E46/334, avoiding mine pits and north through Roy 
Hill Iron Ore tenement E46/592 and FMG’s tenement E46/567 before reconnecting with the 
existing Marble Bar Road. 

The road is, and will continue to be, operated and maint
will be ongoing from the concept design through to the construction and operation of the road 
realignment (SMEC, 2009
• approximately 25km in length, subsequent increase in total distance of road less than 5km; 
• four bridges/crossings; 
• four to five borrow pits; 
• road reserve (80m width);  
• fully sealed and designed for 110km/hr speed limit; and 
• connecting access road to pr
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Impacts to visual 
experiences low vi

amenity resulting from the Project are expected to be minimal as the area 
sitor numbers and the realignment of Marble Bar Road east of the Project area 

-12: Potential impacts from the realignment of Marble Bar Road 

directs the public away from the majority of the operation area with ridges and hills as visual 
buffers. The realigned road will only pass through active mining areas during Stage 2. Potential 
impacts from the realignment of Marble Bar Road are summarised in Table 8-12. 

Table 8
PROJECT ACTIVITY POTENTIAL IMPACT 
Land clearing and construction • Direct loss of flora and fauna from construction activities (ie clearing). 

• Loss of fauna due to habitat fragmentation and reduced connectivity. 
• Damage to indigenous heritage sites and/or ethnographical values. 
• Alteration of existing surface water flow patterns and flooding 

characteristics. 
 Erosion of existing creek beds and banks, increase sediment movement. 

il structure beneath borrow pits and road alignment.  

(Road design) 

•
• Reduction in volume and quality of surface water runoff in the downstream 

environment. 
• Soil contamination from hydrocarbon spills. 
• Decline in so

Management strategies 

The realignment of Marble Bar Road will be engineered to minimise adverse environmental 
impacts. No impact to existing road users is expected as the existing Marble Bar Road will remain 

ment strategies: 

• nt Plan will be wing road design to address traffic use and 
ng construction d intersections;  

• road design will incorp nd will require approval by 
A; 

• where feasible, the road al  in areas that avoid priority 

•  the proposed road realignment and vary the alignment to avoid 
actical; 

s; 

mote natural 

ge 

e of creek banks and avoid altering the gradient of the bed whenever 

regular intervals together with small interceptor banks to direct 

oint discharges; 
• floodways are to be constructed at all obvious depressions, at appropriate intervals and where 

the road traverses through mulga dominated vegetation; 

open until the completion of the realignment.  

The Proponent is committed to the following manage

a Traffic Manageme
road safety duri

prepared follo
 phase at the mine and village roa

orate appropriate road safety measures a
MRW

ignment and borrow pits will be located
flora identified in flora and vegetation investigations; 

 conduct heritage surveys along
heritage sites where pr

• accommodate natural watercourse functions where possible and minimise the amount of 
disturbance to creeks and sheet flow area

• if a raised stream crossing is required, this will be constructed so as to allow flood debris to be 
carried over it in peak flows without obstruction. Culverts will be used to pro
stream and flood flows; 

• where practicable, design and construct bridges to cross at right angles to main draina
channels; 

• maintain the natural shap
possible; 

• rock spalls will be used upstream and downstream of all crossings or culvert locations to 
dissipate energy and reduce flow velocities; 

• rock spalls will be used downstream of floodways to dissipate energy and reduce flow 
velocities; 

• if infrastructure will cause drainage to flow parallel to road alignment (floodway not applicable), 
culverts should be placed at 
runoff and reduce ponding; 

• culverts are to be installed where flows are likely to cause safety issues for road users or 
significantly impact on the engineering standards or condition of the road. Culverts should be 
aligned with downstream channel and box culverts are preferred to pipe culverts. In all other 
instances floodways are to be used; 

• floodways are to be used in preference to culverts (except as detailed above) to minimise flood 
plain disruptions and avoid unnecessary surface p
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• floodways will be designed to pass water directly over the road, to avoid diverting water along 

• 
nd in areas where there are multiple depressions 

s required to be re-di
• avoid or minimise directio  

velocities; 
s on bends in creeks/natural drainage lines; 

ing, design and construction). 

l wastes that will require disposal 
ration will be 

RD additional 

. 

 overburden 

the road; 
spreader structures (permeable 
to reach a floodway, at all culve
and flow i

levee banks) will be constructed where flow has been diverted 
rt crossings a

stributed into all depressions; 
l nges in flow regimes and structures that will increase flowna  cha

• avoid locating crossing
• protect against scour by designing necessary scour protection (rock spalls or vegetation); 
• ensure drainage is provided through culverts and other devices or ponding water removed 

through pumping; 
• where feasible avoid locating borrow pits within significant land systems and low quality soil 

resources; and 
• undertake ongoing consultation with MRWA and other DMAs during all phases of construction 

(plann

8.9 Waste management 

8.9.1 Overburden 
The Project will produce significant quantities of natural minera

nd management. Initial overburden waste generated during thea  first few years of ope
stored in the WRD to the north of the Project area. Following the completion of the W
overburden from mining will be disposed of through the backfilling of mined-out pits. 
Potential impacts from the disposal of overburden are summarised in Table 8-13

Table 8-13: Potential impacts from disposal of
PROJECT ACTIVITY POTENTIAL IMPACT 
Construction of WRD  • Interruption to the visual amenity and natural landscape of the region.  

• Increased erosion and sediment flows into the Marsh catchment area. 
Backfill pits • Insufficient or excess backfill to meet closure criteria. 

Management strategies 

Potential impacts associated with the storage of overburden will be managed through the 
implementation of the Integrated Water Management Pla
Rehabilitation Management Plan that will include the following strategie

n and Conceptual Closure and 
s: 

er slopes during operation of the WRD; 

sion; 

ing water 
re 

 areas will be seeded with local endemic species to encourage 
nd 

ions will remain post-closure they are to be free draining to prevent 

• design and construct the WRD to blend with the natural landforms found within the Project 
area;  

• progressive rehabilitation and revegetation of the low
• direct surface water around the toe of the WRD to minimise the potential for stormwater to 

undermine the foundation of the structure; 
• embankments of the WRD to have an average slope of less than 18⁰ to minimise erosion and 

increase the revegetation and stabilisation of the slope; 
• use a store and release cover system to prevent stormwater overtopping the WRD and 

causing excessive ero
• undertake an accurate assessment of the overburden volume available for backfill to ensure 

optimised backfilling of mined out pits to minimise the size of the out of pit storage facility; 
• mined out pits are to be backfilled with overburden material to above the pre-min

table (at a minimum), re-contoured to allow drainage and covered with topsoil. Whe
required the rehabilitated
vegetation regeneration; a

• where surface depress
water ponding.  
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8.9.2 Acid mine drainage 
An investigation was undertaken into the AMD potential of the geology represented in the Project 
area (SMEC, 2009d). The investigation identified two forms of the “Roy Hill Shale” that exhibit 
properties that given suitable conditions, could result in ARD being generated. These materials 

ed in thhave been classified as potentially acid forming (PAF) using the criteria provid
Managing Acid and Metalliferous Drainage – DERT (2007). Geological informat

e guideline 
ion for the Project 

i ale” ma the mineralised zone of the ore body therefore 
t

A  PAF materi  that 
dewatering operations  AMD. 
Hydrogeological investigati
“Roy Hill Shale” material ( e” 
material will be complet
the likelihood of oxidation a

The typical cross section sed BIF 
between the mineralised 

e BIF material. The BIF will provide protection from disturbing the PAF 
ivities. Additionally the BIF layer will reduce the infiltration of stormwater 

 of Potentially Acid Forming material 

ndicates the “Roy Hill Sh terials lie beneath 
dhe shale will not be disturb

lthough the

ed (mine ) during operations. 

al is planned to remain in-situ there is a potentially low risk
will result in oxidation of the “Roy Hill Shale” material producing

ons have shown that the aquifer to be dewatered is situated above the 
Figure 5-2). During dewatering it is not expected that the “Roy Hill Shal

ely dehydrated, and residual moisture held by clays in the shale will reduce 
nd AMD generation. 

s of the project area (Figure 5-2) show a layer of un-minerali
Nammuldi member (ore) and the Roy Hill Shale (PAF material). Mining 

will take place down to th
material during mining act
and ingress of oxygen, further reducing the risk of oxidation of the underlying PAF material. 
Potential impacts from disposal of PAF material are summarised in Table 8-14. 

Table 8-14: Potential impacts from disposal
PROJECT ACTIVITY POTENTIAL IMPACT 
Extraction of mineral resources 
resulting in the exposure and 
oxidation of PAF materials. 

• Generation of AMD resulting in leaching of acid soluble heavy metals. 
• Contamination of downstream water. 
• Damage to soil and vegetation. 

Abstracting groundwater 
(dewatering) to

• Generation of AMD resulting in leaching of acid soluble heavy metals. 
 access mineralised • Contamination of the environment by release of water. 

material (ore body) resulting in the 
oxidation of in situ PAF material. 

Management strategies 

The PAF material is not planned to be mined. In the event that the mine plan is modified to disturb 
the shale or the shale is accidentally or unexpectedly disturbed an Acid Mine Drainage 
Management Plan will be implemented (Appendix 8). The AMD management plan is a contingency 

assified as PAF; 

the completion of the baseline water quality monitoring survey 

measure that will include the following management strategies: 

• waste characterisation to identify minerals cl

• mine planning process to avoid exposing deposits of PAF; 

alternative•  mining techniques to access mineralised ore that is in contact or in close proximity 
to PAF material (ie use surface miners or scrapers); and 

• where exposure of PAF material is planned to occur the material is to be encapsulated with 
inert and/or acid consuming material within the WRD.  

Monitoring programme 

Monitoring of surface water and groundwater for indicators of AMD being generated (decreasing 
pH, increased concentrations of heavy metals, elevated TDS and increased electrical conductivity) 
will be undertaken during the life of the project as described in the Acid Mine Drainage 
Management Plan. Following 
outlined in the Integrated Water Management Plan the trigger levels for AMD monitoring can be 
determined and the management plan updated.  
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8.9.3 General waste 
Construction and operation of the Project will produce a range of general waste products including: 

• industrial waste (ie oil filters, hydraulic hose, workshop waste, waste oil, tyres, vehicle 
batteries etc); 

• inert waste (ie asphalt, concrete); 

ical cable etc); and 

d in accordance with the Draft Code of Practice for Rural Landfill Management 

re summarised in Table 8-15. 

isposal of general waste 

• recyclable waste (ie aluminium, glass, plastics, scrap metals, electr

• putrescibles (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 WRD to 
contain the putrescibles and inert waste material generated onsite. The waste landfill will be 
designed and locate
(DoE, 2000) and Landfill Waste Classification and Waste Definitions (DoE, 1996). Potential 
impacts from disposal of general waste a

Table 8-15: Potential impacts from d
PROJECT ACTIVITY POTENTIAL IMPACT 
Operation of Landfill Facility • Leachate from the landfill contaminating ground and surface water 

reducing water quality and downstream environment. 
• Increased feral animal population. 
• Windblown rubbish. 
• Generation of odour. 
• Visual impacts 

Management strategies 

Waste generated through the operation of the Project will 
strategies: 

be managed using the following 

•  man ste 
requiring disposal; 

• e on-site landfill fa  provided by the 

verburden on a regular 

d areas as part of the rehabilitation plan. 

e potential exists for the lower embankment slopes of the WRD 

e visual amenity and increase the structural integrity of the WRD  

 use the waste agement principles of reduce, reuse, and recycle to minimise wa

 operat cility according to relevant guidelines and regulations
DEC; 

• enclose the landfill facility in a secure fence to minimise windblown rubbish leaving the facility 
and to minimise the intrusion of feral animals; and 

• waste materials deposited within the facility are to be covered with o
basis to minimise odour and feral animal attraction. 

.10 Con8 ceptual closure and rehabilitation 

8.10.1 Progressive rehabilitation 
The progressive strip mining technique proposed to access the mineralised ore body at the Project 
incorporates the progressive backfilling of mined out pits to above the pre-mining water table. The 
overburden material removed from active mining areas will be deposited directly into previously 
created mined pits. Similarly freshly removed topsoil and vegetation from new disturbance areas 
will be directly applied to backfille

The progressive backfilling of mined out areas enables the Project to minimise the total area of 
turbance at any one time. Additionally the disposal of overburden through backfilling of mindis ed 

out areas is expected to eliminate the requirements for out of pit overburden storage following the 
initial two years of operations. During this period overburden removed from the starter pits will be 
disposed in a WRD located near the northern boundary of the Project area. Depending on the final 
design and construction method th
to be progressively rehabilitated. Progressive rehabilitation of the structure will reduce the potential 
for erosion, improve th
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Other areas of disturbance created during the life of the Project can be progressively rehabilitated 

a detailed 
osal at an 

a facility. Inert laced in on-site excavated disposal areas and 
b bles 
e d 
a and revegetated with endemic 
s ac

T

as the area becomes redundant. Potential progressive rehabilitation targets will include the 
WFSFWRD, access roads and tracks, dewatering bores and service corridors. 

Progressive rehabilitation is considered beneficial to all Stakeholders including the Proponent and 
Regulators by: 

• reducing the closure liability for RHIO through reduced area required to be rehabilitated 
following decommissioning; 

• monitoring progressive rehabilitation and improving techniques to reduce the risk of failing to 
meet closure criteria; and 

• potential to return portions of rehabilitated and redundant land to other land uses prior to the 
cessation of mining and processing operations. 

8.10.2 Conceptual closure 
The closure of the operation following the cessation of mining and processing operations will 
involve the demolition and removal of all redundant plant and infrastructure. The proposed 
progressive rehabilitation of the mining operations will minimise the total area required to be 
rehabilitated at closure.  

During the decommissioning phase all plant and infrastructure that can be reused or has value as 
scrap metal will be removed from the site. Contaminated material identified through 
sampling and assessment process will be remediated on-site or excavated for disp
ppropriate off-site materials will be p
uried. Infrastructure locat
tc) will be cut off below gr
reas will then to be r

ed below ground level (concrete footings, pipelines, electrical ca
 and left in situ. The disturbeound level, flushed and capped if required

e-contoured to restore natural drainage 
pecies. Potential imp

able 8-16: Potential impacts

ts from closure of the Project are summarised in Table 8-16. 

 from mine closure 
PROJECT ACTIVITY POTENTIAL IMPACT 
Mine closure and progressive 
rehabilitation works 

• Post-closure landforms inconsistent with natural environment. 
• Increased erosion and sedimentation. 

g ecosystem comparable to the pre-mining 

riately redundant infrastructure is not 
l uses post-operations may be left in situ 
osure land users (roads, rail loop etc). 

• Reduced inflow of surface water into the Marsh catchment. 
• Reduction in water quality entering the Marsh catchment. 
• Reduction in groundwater quality. 
• A safe, stable and non-polluting landform is not established. 
• A self sustaining and functionin

environment is not recreated. 
• Salvage and disposal of approp

completed. Items with beneficia
following negotiations with post-cl

• Reduced stock carrying capacity following closure and return to pastoral 
land use. 

Management strategies 

The Conceptual Closure and Rehabilitation Management Plan includes management strategies for 
ressive rehabilitation and closure for the Project. The strategies include: 

ucture with salvageable value (reusable or 
recyclable items); 

• triennial reviews of the Mine Closure and Rehabilitation Plan; 

• liaison and agreements with DMP, Pastoral Lands Board and Pastoralists should 
infrastructure be proposed to be left behind; and 

• post-closure monitoring of the rehabilitated areas to ensure compliance with the agreed 
closure criteria. 

the implementation of prog

• comprehensive consultation with government regulators, non-government organisations, 
Pastoralists and community stakeholders in the development of agreed closure criteria; 

• the development of a detailed Preliminary Mine Closure and Rehabilitation Plan within five 
years of commencing operations; 

• identification of the items of plant and infrastr
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8.10.3 Monitoring 
Monitoring of the progressive closure and rehabilitation works is imperative to the long term 
success of the closure and rehabilitation strategy. Monitoring programs proposed include: 

• flora and fauna monitoring (species abundance and diversity); 

• surface water quality (turbidity, heavy metals, AMD); 

• groundwater quality (heavy metals, AMD); 

• contaminated Sites Assessment; and 

• invasive species monitoring (weeds, pests, grazing stock). 

Results of the post-closure monitoring program will be reported to regulatory authorities on a 
regular basis until agreed closure criteria have been met and tenement relinquishment is achieved. 

8.11 Heritage 

8.11.1 Aboriginal heritage 
T  potential to imp l heritage values within the Project area.  

The Project falls within the Nyiyaparli  the Nyiyaparli 
people and archaeological su ss all Project activities and 
infrastructure locations.  

Management strategies 

ent an Aboriginal Heritage Management Plan, which incorporates 
 to culturally sensitive sites (Appendix 4);  

ised ethnographical values; 

(ie signposts, fencing, awareness programs for personnel) in conjunction with the 

imal as a result of the workforce 
ity at Newman, through the use of 

 mine airstrip, but there may be 
man). Potential impacts are expected to be temporary 

o specific management 

he Project has the act upon Aborigina

 native title claim area. Consultation with
rveys are ongoing and will addre

• develop and implem
agreement for access

• avoid disturbance, as far as possible, to known cultural heritage sites and places with 
recogn

• where disturbance of known cultural heritage sites and places with recognised ethnographic 
values cannot be avoided, obtain Ministerial Consent under Section 18 (Aboriginal Heritage 
Act, 1972 (WA)); 

• implement control measures to protect undisturbed cultural heritage sites adjacent to Project 
areas 
Nyiyaparli People; and 

• any new or unauthorised disturbances to culturally sensitive sites will be reported to the DIA 
and representatives of the Nyiyaparli people. 

8.12 Socio-economics 
Regional socio-economic impacts from the Project will be min
being FIFO. There may be marginal increases in economic activ
local contractors and the Newman Airport (most air travel will be to
some contractors operating through New
growth in contractor employment in the region, increased activity at Newman airport, increase in 
traffic flow along Marble Bar Road and decrease in local contractor employment following mine 
closure. Benefits from the Project will include upgrades to Marble Bar Road, employment 
opportunities for local and indigenous people and increases in royalties to the State. 

The socio-economic impacts from the Project are considered minimal. N
strategies are proposed at this time. Should impacts emerge that require management strategies, 
these will be developed as required at the time. 
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8.12.1 Pastoral activities 
As environmental conditions in the region are generally not suited for crop production, pastoral 

 
ere cattle are grazed extensively on native shrub lands and grasslands. The 

ralists 

ill Station are located south of the Project area near the Roy Hill 

anaged by: 

ralists during all phases of the Project (planning, design and 
pacts on pastoral activities through restrictions and control of 

ty 

nity of the Project area are clearing of native 
avation, constru frastructure and light spill. The majority of the 

or the 
. 

Impacts to visual amen as the area 
experiences low visitor nu r Road, east of the Project area 
will direct the public away The ridges 
to the east of the Project
the realigned Marble Bar Roa eptual Closure and Rehabilitation 
Management Plan will re
rehabilitation of disturbed area
Table 8-17. 
Table 8-17: Potential impacts on v y 

activities account for the majority of agricultural output. Pastoral leases cover about one third of
the Pilbara, wh
potential impact to pastoral activities is associated with the creation of pits as the pasto
would need to restrict stock grazing during the construction and operations. However, the 
productive grazing areas of Roy H
homestead therefore impacts are expected to be minor. 

Management strategies 

Management of stock entering mining areas will be m

• ongoing consultation with pasto
construction) to minimise im
stock grazing areas; and  

• fencing where required to restrict or prevent cattle access. 

8.13 Visual ameni
Impacts to visual amenity at the Project site will be dominated by the creation of mining landforms 
including the WRD and WFSF. The base case for the waste rock is to create a permanent WRD 
during mining years 1 and 2 and the use the material as backfill in the pits following establishment 
of the first pit void. The waste fines will be deposited in the WFSF whilst investigating the feasibility 
and practicalities of co-disposing waste fines as backfill in the pits. The permanent mining 
landforms will have similar external appearance with linear slopes and berms and a flat plateau 
like top surface. The height of the mining landforms will be designed to be consistent with the 
surrounding terrain while minimising the footprint and area required for clearing.  

Other Project activities that will alter the visual ame
vegetation, pit exc ction and use of in
Project infrastructure (pro
life of the Project

cessing plant, accommodation village, airstrip etc) will be required f

ity resulting from the Project are expected to be minimal 
mbers and the realignment of Marble Ba
from the Stage 1 area and the majority of the Stage 2 area. 

 will act as a visual buffer between the Project and people travelling along 
d. Implementation of the Conc

duce long term impacts to visual amenity through progressive and final 
s. Potential impacts to visual amenity are summarised in  

isual amenit
PROJECT ACTIVITY POTENTIAL IMPACT 
Excavations and land clearing for 
mine construction and infrastructure 

• Changes to pre-mining topography. 
• Reduction in visual amenity of the Project area. 

Construction and operation of • Reduction in visual amenity in the vicinity of the processing plant, 
processing plant and infrastructure, 
vehicle movements 

infrastructure and village accommodation. 
• Reduction in visual amenity of the area from creation of mining landform

WRD and WFSF. 
s (ie 

Project lighting • Changes to night-time visual amenity. 

Changes to surface hydrology, ie • Ch
creek diversions, diversion structures 

anges to visual amenity of existing drainage lines. 
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Management strategies 

ct area: 

ape values of the area and 
 Chichester Ranges immediately to the 

red structures to appear more natural and offer 
slopes; 

 is sustainable and comparable to 

 flat surface and contouring of the top surface of the structures to prevent 
ing the embankments and causing excessive erosion. A store and release 

provide suitable habitat for reseeding with endemic species; 

rehabilitation of the mined out pit voids, removal of stream 
ic 

• conduct monitoring of the rehabilitation program to ensure long term success and satisfaction 
  

es: and 

ct in association with impacts occurring from other mines 

cy with sustainability principles outlined in the 
gically Sustainable Development (Prepared by Ecologically 
ering Committee for Commonwealth of Australia, 1992). 

bara iron ore 

verage of 25Mt/a (Hope Downs, 2000). Other 
threatening processes which may contribute to cumulative impacts on regional aquifers are 
changes in hydrology associated with Ophthalmia Dam (Kendrick, 2001, p560 to 561).  

The potential exists for the dewatering operations of the Project to coincide with the dewatering 
operations at the neighbouring FMG Christmas Creek Operations. Both projects have identified 
iron ore resources that are in close proximity to each other (northwest of the Roy Hill project area 
and southeast of the Christmas Creek project) requiring dewatering of the same alluvial aquifer. If 
mining of the two ore bodies was to coincide dewatering operations at each Project has the 
potential to cumulatively impact the alluvial aquifer. 

The Conceptual Mine Closure and Rehabilitation Management Plan will incorporate the following 
management strategies to achieve minimal long term loss to the visual amenity of the Proje

• mining landforms to be rehabilitated consistent with landsc
sympathetic to natural “mesa”- like structures of the
northeast of the Project area; 

• use of concave slopes to assist the enginee
more resistance to erosion than linear 

• use of endemic plant species will ensure that rehabilitation
the surrounding environment; 

• placement of additional waste rock material on the top surface of the structures to break up 
the uniformity of the
water overtopp
cover system will be employed to 

• backfilling and progressive 
diversion drains and ponds, re-contouring of the landscape and revegetation with endem
species; 

• the surrounding landscape will be considered when deciding on the location, design and 
colour of mine infrastructure;  

of completion criteria;

• develop and implement weed control measures (including weed hygiene) and flora monitoring 
program during all phases of the Project, particularly riparian zon

• following the completion of mining operations and processing, remaining infrastructure that 
does not have any post- mine benefit will be demolished, removed and the area rehabilitated. 

8.14 Cumulative impacts 
The environmental objectives for cumulative impacts consist of: 

• Assessing the impacts of the Proje
within the vicinity, such as FMG’s Cloud Break and Christmas Creek Projects; and 

• Assess the proposal in terms of its consisten
National Strategy for Ecolo
Sustainable Development Ste

8.14.1 Groundwater  
The cumulative impacts of pit dewatering and water abstraction for processing will be considered 
in conjunction with other nearby mining operations to minimise the impacts of groundwater 
drawdown, saline intrusion, groundwater dependent vegetation and potential impacts to the Marsh.  

Dewatering at the Project during Stage 1 is expected to average 20.5ML/d. Given the size of the 
Project, these rates of dewatering are relatively low when compared to other Pil
projects. Cloud Break will have average rates of dewatering of 14.6ML/d to process 20Mt/a of ore 
(Aquaterra, 2005). Dewatering at Marandoo will average 65ML/d for the first 3 years then 50ML/d 
thereafter to mine 15Mt/a of ore (Rio Tinto, 2008). Dewatering at Hope Downs is forecast to range 
between 30ML/d and 110ML/d to mine an a
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The proponent is committed to shari
mining pits with FMG in co-operation 

ng technical details in regards to dewatering the north-western 
with the DoW. This will allow the dewatering and mining of 

 mining effort in the area (HPPL, 2008).  

ulative impacts on groundwater  

the ore bodies to occur without impact to either operation and allow for any potential impacts on 
the surrounding environment to be identified and investigated. Potential cumulative impacts on 
groundwater are summarised in Table 8-18. 

The Proponent will investigate the potential cumulative impacts in consultation with the DoW which 
has recently obtained a cumulative impacts assessment tool that may prove useful for the Project. 
Hydrogeologists MWH are currently liaising with FMG and DoW in order to determine the potential 
regional impacts most likely to result from the cumulative

Table 8-18: Potential cum
PROJECT ACTIVITY POTENTIAL IMPACT 
Abstraction of groundwater for pit 
dewatering and processing. 

• Regional drawdown may impact groundwater dependant vegetation, 
stygofauna and stock watering bores. 

• Intersection of saline aquifers in the Region.  

Management strategies 

Project activities will be managed to minimise cumulative impacts in the region and maintain 
ater resources during construction, operation, and post-closure. 
ill be adopted to achieve this aim include: 

 total area (DEWHA, 2006). The total area of 
 Christmas Creek and Roy Hill 1 – Stage 1) is 

823ha (Table nts 1.2% (of the total area of the Fortescue 
ve impact at a sub-regional or 

rtescue 

beneficial uses of groundw
Management strategies that w

• an assessment of the cumulative impacts on the Project and surrounding aquifers in 
consultation with the DoW;  

• continue to liaise to with DoW and FMG to determine likely regional impacts; and 

• prepare and implement an Integrated Water Management Plan to identify and manage 
potential cumulative impacts to groundwater resources likely to result from Project activities in 
the region. 

8.14.2 Biophysical environment 

Vegetation 

The Project is located within the Fortescue Plains sub-region which also contains FMG’s Cloud 
Break and Christmas Creek Projects. The total area of vegetation disturbance for Cloud Break is 
5,500ha (FMG, 2006), where most of the disturbance occurs within the Fortescue Plains sub-
region. Christmas Creek operations have a calculated total vegetation disturbance of 10,123ha 
(FMG, 2005b).  

In comparison the Roy Hill 1 Iron Ore Mining Project’s total area of disturbance is approximately 
12,540ha for the mining operations. Stage 1 of the Project will result in 7,200ha of disturbance. 

The Fortescue Plains sub-region is 1,953,610ha in
disturbance for all projects (FMG Cloud Break, FMG
approximately 22, 8-19). This represe
Plains sub-region) which is
regional scale.  

 not considered a significant cumulati

Table 8-19: Cumulative tota
Plains sub-region 

l area of vegetation disturbance during Stage 1 within Fo

RHIO FMG FMG TOTAL 
CUMULATIVE 

TOTAL AREA TOTAL CUMULATIVE (%) 
(Stage 1) CLOUD 

BREAK 
CHRISTMAS 
CREEK  AREA (HA) OF 

DISTURBANCE 

(FORTESCUE WITHIN FORTESCUE 
PLAINS SUB- PLAINS SUB-REGION 
REGION) 

7,200ha  5,500ha 10,123ha 22,823ha  1,953,610ha 
within Fortescue 
Plains sub region  

1.2% of total disturbance of 
Fortescue Plains subregion 
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Mulga low woodlands 

Land systems may feature significant vegetation communities such as mulga low woodlands. 
Other approved and proposed projects in the region may have an impact on significant land 
systems that are found within the Project area resulting in a cumulative impact. The dominant land 
systems within FMG’s Cloud Break mine within the Fortescue Plains sub-region are the Christmas, 
Jamindie and Newman Land Systems. The Jamindie has been identified as a significant land 
system within both the Project area and FMG’s Cloud Break mine as it supports mulga Low 

d to be disturbed within the Project area is 

, for FMG’s Christmas Creek Project is 3,520ha and 3,781ha 
005a, P73) (FMG, 2005b, P124).  

Table 8-20 vegetation clearing from Project activities would not compromise the 

the vegetation type (EPA, 2000) at sub-regional or regional 

a of Jamindie land system and potential mulga Low woodland 

Woodlands. 

The area of Jamindie land system which is planne
1,879ha (Appendix L, Ecologia, 2009a). The total area of disturbance of mulga communities, 
based on the Jamindie land system
for FMG’s Cloud Break Project (FMG, 2

Cumulatively with FMG’s Projects (Christmas Creek and Cloud Break), the total area of potential 
mulga disturbance accounts for 9,180ha within the Fortescue Plains sub-region, which represents 
0.5% of disturbance (the total area of the Fortescue Plains sub-region being 1,953,610ha). In 
comparison to localised land systems, the Jamindie, cumulative impacts account for 8.2% of 
mulga disturbance (the total area of the Jamindie land system within the Fortescue Plains sub-
region accounts for 112,345ha).  

As summarised in 
vegetation units associated with the Jamindie land system by taking it below the threshold level of 
30% of the pre-clearing extent of 
scales.  

Table 8-20: Cumulative are
disturbance  

RHIO FMG CLOUD FMG TOTAL CUMULATIVE TOTAL AREA OF TOTAL CUMULATIVE 
BREAK CHRISTMAS 

CREEK 
AREA (HA) OF 
DISTURBANCE 

MULGA (%) DISTURBANCE 

1,879ha  3,781ha  3,520ha 9,180ha  1,953,610ha within 0.5% of total mulga 
Fortescue Plains sub 
region  

disturbance within the 
Fortescue Plains sub-
region  

 

112,34
land sy

5ha Jamindie 
stem within 

8.2% of total mulga 
disturbance within the 

-region 

the Fortescue Plains 
sub-region 

Jamindie land system 
within the Fortescue 
Plains sub

Significant flora 

A potential cumulative impact on significant flora is the disturbance or loss of Rostellularia 
rity 3) which has been located within both the FMG and RHIO 

ndicate it is more widespread or common than previously recorded. 
adscendens var. latifolia (Prio
Project areas. This may i
Management measures will be implemented by the Proponent to minimise potential impacts on 
significant flora species that will include relocating infrastructure where practical. 

Significant fauna 

A potential cumulative impact on significant fauna species is the disturbance to the Australian 
Bustard, (Ardeotis australis), which is a Priority 4 species as classified by DEC. This Bustard has 
been recorded within the project areas (RHIO, FMG Cloud Break and Christmas Creek). However, 
it is highly nomadic and not reliant on habitat present in the study area; therefore it is not likely to 
pose a significant cumulative impact in relation to the Project’s operations. 
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 a FMMP, in response to Ministerial conditions. The 

d project infrastructure in total, it is 
e  would represent about 0.15% of total inflows to the Marsh (Gilbert and 
A
2 s s into Fortescue Marsh (EPA, 
2005). Cumulatively these rtion (0.65%) of surface 
water inflows to the Marsh.  

Fortescue Marsh 

From the investigations conducted to date and the implementation of appropriate management 
and monitoring measures the potential indirect cumulative impacts on the Marsh are expected to 
be low. FMG has committed to implementing
Proponent has also prepared and will implement a FMMP to avoid and minimise impacts from its 
operations (Section 7.5). 

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 an

stimated that this
ssociates, 2009). FMG’s Cl
005a) and the Christma

oud Break Project totals 0.4% of average surface water flows (FMG, 
Creek Project totals 0.1% average inflow
 volumes account for a relatively small propo
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t environmental management  9. Projec

9.1  Project environmental management systems 
RHIO will oversee the development of an EMS for the Project. The EMS will be consistent with the 
principles of ISO 14001, including provisions for monitoring and continuous improvement of 
environmental performance. The EMS forms a component of the broader Project management 
system that addresses the occupational health and safety and community and heritage aspects of 
The Project. A series of supporting EMPs will be developed to implement the environmental 
management and monitoring commitments adopted for The Project.  

9.2  Project environmental management plan 
A Project EMP will be prepared as a component of the Project EMS. The EMP will detail policies, 
procedures and controls that will be implemented by RHIO to minimise potential environmental 

pacts during design, construction and operation of the Project. The objectives of the EMP are to: 

• define the management structure of the Project and the environmental roles and 
responsibilities of RHIO and contractors on the Project; 

• identify environmental legal requirements relevant to the Project; 

• identify the environmental risks associated with the major activities that will be undertaken 
during the Project; 

• document Project management controls, procedures and rules to manage the identified 
environmental risks and satisfy environmental requirements; 

• establish objectives and targets for environmental performance; 

• document monitoring, auditing and reporting requirements; and 

• capture commitments made in the Environmental Impact Statement (EIS) as specific and 
measurable actions. 

Implementation of the Project EMP will ensure adequate protection and management of the 
environmental values which may be impacted upon by the construction and operation of the 
Project. 

Construction and Operation of the Project has the potential to cause environmental impacts as 
previously presented in Sections 7 and 8. The Proponent commits to preparing and implementing 
Construction and Operation Environmental Management Plans to mitigate the potential impacts 
which are provided in Appendix 1. 

 

im
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10. Conservation offsets 

EPA Position Statement No. 9 Environmental Offsets (2006) has been used
to developing an environmental offsets package. All reasonable options t

 to guide the approach 
o avoid, minimise and 

The Project mining schedule includes a program for progressive rehabilitation of mined out 
cations on the project area 
ction of significant drainage 

ed areas on the flood plain, they tend 
e pit areas are expected to 

cts identified as part of the PER preparation process. The Proponent 

there should be no long-term 
cal use for pastoral grazing 

 value asset as defined in 

ecies have been identified during the baseline biological field 

 to be addressed through EPA processes. Requirements for offsets are determined by 

manage the environmental impacts of the Project have been considered in the preparation of this 
PER document. The development of an offsets package is for the unavoidable residual impacts 
after all management procedures have been implemented. In the case of this Project, the main 
residual impact is the progressive clearing and disturbance of up to 12,540ha of land within the 
Project area over the life of mine for development of the mine and associated infrastructure. 
Stage 1 clearing and disturbance totals 7,200ha. 

sections of open pit throughout the life of the mine. Infrastructure lo
have been identified to minimise the need for clearing and the obstru
lines and to avoid environmental impacts beyond the boundary of the Project area. The location of 
the pits can not be altered due to the location of the mineralised ore body. The actual 
environmental impacts within the Project area are considered to be short term because the area 
will be rehabilitated before being returned to the original pastoral land use at the completion of the 
Project.  

While it is expected cattle will damage some of the rehabilitat
to avoid the hills. Consequently, rehabilitated areas such as the min
recover as quickly as the climate will allow. 

The Proponent is proposing a comprehensive series of EMPs, supporting an ISO 14001 compliant 
EMS, to address the impa
considers that the comprehensive series of EMPs and monitoring programs described in this PER 
will ensure that impacts will be minimised and managed while the project is in operation (including 
the rehabilitation phase). When the rehabilitation is complete, 
residual impacts and the land will revert to its present and histori
purposes.  

The Proponent considers the Project area to be a low to medium
Position Statement No 9. This is largely due to the degraded local environment caused by historic 
pastoral land use of grazing by and the associated introduction of weeds and feral animals. No 
TECs or rare or threatened sp
surveys undertaken for the Project.  

The EPA Position Statement No. 9 states that, for low to medium value assets, offset activities do 
not need
relevant government agencies, where appropriate. Therefore, the Proponent proposes to work 
with DEC to develop an appropriate offsets package for the Project outside of the environmental 
impact assessment (Part IV) approval process.  
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11. Stakeholder consultation 

11.1 Consultation strategy 
A Stakeholder and Community Consultation Strategy was developed and implemented for the 
Project to ensure an open and transparent consultation and communication process is conducted 
(SMEC, 2009e). The purpose of the strategy was to foster a partnership with stakeholders 
regarding the proposed development, gather information to guide future decisions, resolve any 
issues at an early stage and ensure that stakeholder feedback is included in the Project design 
and closure objectives.  

Given the nature of the Project and its location, a number of consultation methods were 
implemented to ensure the overall effectiveness of the consultation process. The consultation 
strategy consisted of meetings with key stakeholders, letters and brochures mailed to stakeholders 
and implementation of an e-lodgement process to capture a larger audience, as described below:  

• meetings were held with various DMAs throughout the EIA process to discuss potential 
impacts and management measures. These meetings identified the views and concerns of 
government agencies and assisted in identifying the key environmental impacts associated 
with the Project; 

Kennedy, since the commencement of exploration in 1992. The pastoralists have been 

 400m by 400m grid over a strike length of some 30km began 

during the completion of baseline environmental 
tudies. Their general background knowledge and historical records on rainfall, creek flows and 

flooding events, the baseline environmental condition and the effect that other mining and 
infrastructure projects (eg access to FMG Cloudbreak, Ophthalmia Dam) are having on their 
pastoral lease are being used to develop the management strategies for the Project. RHIO has 
sought comment and suggestions from the pastoralists on the proposed realignment of the Marble 
Bar Road and the location of an all weather airstrip. 

Ongoing consultation with the Kennedys has confirmed that the Project will not directly impact on 
the productive grazing area of the pastoral lease located further south of the Project area, around 
the Roy Hill Homestead). The key environmental impacts that may affect the pastoral station 
include surface water and groundwater management, progressive rehabilitation and mine closure. 

The pastoralists will continue to be consulted and informed of the progress of the Project as 
developments and project decisions are made.  

• stakeholders were invited to comment on the proposed Project through provision of a letter 
and brochure mail out as well as a Project web-page that includes an email contact for 
submission of comments; and  

• indigenous stakeholders have been accommodated through numerous on-site, face to face, 
meetings and excursions. 

11.2 Pastoralist consultation 
HPPL has established a working relationship with the Roy Hill pastoralists, brothers Ramon (Ray) 
and Murray 
informed in advance of all proposed exploration programs and project investigations to avoid 
impacts on mustering schedules and other pastoral activities. Frequent communication and 
cooperation occurs between the parties (eg the pastoralists assist HPPL with fire management 
and HPPL ensure access tracks and stock watering bores are maintained in good condition). 

During 2006, exploration drilling on a
in earnest when results of assays indicated that a resource was available. The Kennedys were 
advised of the positive resource potential of the Project area. In June 2007, the Kennedys 
attended the official opening of the Mankarlyirrakurra Village, as key stakeholders of the Roy Hill 
Iron Ore Mining Project. During 2007, RHIO was registered as a wholly owned subsidiary of HPPL. 

The pastoralists have been regularly consulted 
s
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11.3 Consultation with Nyiyaparli people 
As native title claimants the Nyiyaparli People have the ‘right to negotiate’ in relation to the grant of 
mining titles, including those necessary to support the Project.  

The Proponent has had ongoing engagement with the Nyiyaparli People regarding the Project 
through ongoing heritage investigations, archaeological surveys and three rounds of ethnographic 
surveys. Consultations have occurred involving both senior men from the Nyiyaparli claimant 
group and other Aboriginal groups. Consultation with these groups will continue throughout 
development of the Project and it is intended that senior women will be involved to a greater extent 
in future discussions.  

11.4 Issues raised and their management 
The key issues raised during the consultation process and associated management measures to 
address the concerns are provided in Table 11-1. 

The abbreviations used in the ‘Consultation” column of the table are listed below: 

• DEC—Department of Environment and Conservation; 

• DIA—Department of Indigenous Affairs; 

• DMP—Department of Minerals and Petroleum; 

• DOW—Department of Water; 

• EPA—Environmental Protection Authority; and 

• MRWA—Main Roads Western Australia. 

Table 11-1: Stakeholder and community consultation undertaken to date  

MANAGEMENT TO ADDRESS CONSULTATION DATE KEY ISSUES RAISED ISSUES (PER SECTION) 

Nyiyaparli native title 
claimants/Karlka 
Nyiyaparli Aboriginal 
Corporation/Pilbara 
Native Title Services 

8 November 2007; 
12 November 
2007; 
19 March 2008; 
25 September 
2008 

Discussions and negotiations 
including: 
• Aboriginal heritage 

management;  
• native title compensation;  
• employment and training;  
• community development 

initiatives; and 
• rehabilitation.  

Aboriginal Heritage Management 
Plan 
Native Title Agreement 
(Section 8.11) 

EPA 19 December 
2007 

Proponent to address impacts 
associated with: 
• the Marsh; 
• dewatering; 
• Regional groundwater model, 
• closure (backfilling);  
• Aboriginal heritage;  
• cumulative impacts;  
• AMD; and  
• flora and SRE.  

Fortescue Marsh Management 
Plan (Section 7.5) 
Integrated Water Management 
Plan (Section 7.3) 
Conceptual Closure and 
Rehabilitation Management Plan 
(Section 8.10) 
Acid Mine Drainage Management 
Plan (Section 8.9.2) 
Aboriginal Heritage Management 
Plan (Section 8.11) 

Nyiyaparli native title 
claimants  

Approximately 
monthly 
throughout 2008 

Ongoing Aboriginal heritage 
investigations ahead of ground 
disturbing activities 

Aboriginal Heritage Management 
Plan (Section 8.11) 

Port Hedland Port 
Authority  

6 February 2008 Scoping meeting with Port Hedland 
Port Authority to discuss potential 
areas of the port to cater for Project 
export requirements. 

Separate EIA  

DIA  24 June 2008 
25 July 2008 

Management of Aboriginal heritage 
during ongoing exploration and 
project development; status of 
negotiations with native title 
claimants and proposed approach to 
statutory approvals  

Aboriginal Heritage Management 
Plan (Section 8.11) 
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CONSULTATION DATE KEY ISSUES RAISE MANAGEMENT TO ADDRESS D ISSUES (PER SECTION) 

MRWA 6 August 2008 Realignment of Marble Bar Road: 
tal width of disturbance to be taken 
to consideration (pits, turnaround 

impacts.  

Realignment of Marble Bar Road 
Assessment (Section 8.8) 
Traffic Management Plan 

to
in
areas, buffers). 
Road design to take into account; 
survivability, hydrology, changes to 
sheet flow, number of creeks and 
drainage lines, traffic management 
during construction, aboriginal 
heritage, flora/fauna and visual 

(Section 8.8) 

Environmental 
Management Branch: 
DEC 

15 August 2008 Impacts to the Marsh (avifauna and 
water quantity and quality). 
Shadow effects from disrupting 
sheet flow (infrastructure) and 
associated impacts on mulga 

Fortescue Marsh Management 
Plan (Section 7.5) 
Integrated Water Management 
Plan (Section 7.3) 
Conceptual Closure and 

communities. 
Regional recharge of aquifer 
(cumulative impacts). 
Investigations required for potential 

Rehabilitation Management Plan 
(Section 8.10) 
Acid Mine Drainage Management 
Plan (Section 8.9.2) 

impacts on significant Flora and 

Mine closure landforms, topsoil and 

Artificial Light Management Plan 
Fauna (ie Northern Quoll). 
Potential for AMD during mining 
activities and pit dewatering. 

(Section 8.7) 

surface flow management.  

Environmental 
Management Branch: 

15 August 2008 SRE survey sampling methodology Ongoing consultation with DEC 

DEC 
and design needs to include 
infrastructure locations and consider 

priate seasonal timing to 
ise opportunity of SRE 

regarding sampling methodology. 
(Section 8.2.3) 

appro
maxim
capture. 

Environmental 
Management Branch: 
DEC. 

18 August 2008 Subterranean fauna survey sampling 
methodology and design should 
consider all Project activities.  

Ongoing consultation with DEC 
regarding number and location of 
sampling sites. 
(Section 8.2.4) 

DoW  4 September 2008 Project assessments to consider 
groundwater issues associated with 

Integrated Water Management 
Plan (Section 7.3) 

water supply, saline groundwater 
disposal and plume modelling, and 
cumulative impacts. 

DoW 11 September 
2008 

Project assessments to consider 
surface water issues including creek 
diversions, backfilling, both local and 
regional scale impacts, diversions 

Integrated Water Management 
Plan (Section 7.4) 

and saline water disposal  

DMP  17 September 
2008 

Mine closure issues- rehabilitation, 
infrastructure, saline water, ARD, 
landforms and closure criteria.  

Conceptual Closure and 
Rehabilitation Management Plan 
(Section 8.10) 
Acid Mine Drainage Management 
Plan (Section 8.9.2) 

Pilbara District (DoW, 
DEC and Pilbara 

2 October 2008 Project assessments to consider: 

Development 
Commission)  

• water supply issues;  
• end point impacts associated 

with Project;  
• Sharing water supply and 

cooperative infrastructure;  

Integrated Water Management 
Plan (Section 7.3) 
 

• joint management strategies 
with FMG regarding cumulative 
impacts;  

• reference impacts to the Marsh; 
and 

• local employment opportunities.  

Fortescue Marsh Management 
Plan (Section 7.5) 
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CONSULTATION DATE KEY ISSUES RAISED MANAGEMENT TO ADDRESS 
ISSUES (PER SECTION) 

Regulator site visit 
(DoW)  

20 October 2008 Management measures to be 
considered for: 
• creek diversion and feasib

Integrated Water Management 
Plan (Section 7.4) 

ility 

evaporation pond, capacity, 
design criteria, contingency 

h 
salt 

ance and source of 
l water;  

nd 
of fresh 

d hyper-saline water over 
e; and  

n integrated water 
n using DERT 

guidelines.  

of rehabilitation of original 
creek, temporary flow capacity, 
flooding footprint, management 
of flows and duration of flow 
storage;  

• location of hyper-saline 

plans in the event of hig
rainfalls and disposal of 
collected;  

• issues regarding shortfall in 
water bal
additiona

• management of fresh and 
saline groundwater a
changes in balance 
an
tim

development of a
management pla

Regulator Site Visit  
(DEC, DMP, EPA) 

9 October 2008 Site familiarisatio
• Mulga degra

n:  
ded from grazing, 

nd other pastoral activities;  
ntial for acid water following 

rms;  
• water supply options; and 

nd 
n vegetation. 

Fortescue Marsh Management 
Plan (Section 7.5) 
Conceptual Closure and 
Rehabilitation Management Plan 

.10) 
Drainage Management 

fire a
• pote

restoration of groundwater;  
• seed collection;  

(Section 8
Acid Mine 

• mine closure landfo

• impacts on phreatophytic a
riparia

Plan (Section 8.9.2) 
Integrated Water Management 
Plan (Section 7.4) 

Environmental 
Management Branch: 
DEC 

7 November 2008 Mine closure criteria: landform
t naturally safe and

s are 
he 

ditions 

ct 
etation. 

ow re-
a (sensitive to 

 
. 
sets may 

ora 

 business as 

 
anagement Plan 

(Section 8.10) 
Acid Mine Drainage Management 
Plan (Section 8.9.2) 
Integrated Water Management 
Plan (Section 7.4) 

) 

no  stable in t
Pilbara. Should fit in with 
surrounding environment. No 
regionally significant impacts. 
Potential AMD, variation in water 
table under range of con
(drought). 
Project water supply may impa
phreatophytic veg
Manage topsoil to all
establishment of mulg
wet environment). 
Consider short and long term 
mpacts of Project when undertaking i
assessment. 
Cumulative impacts of multiple
projects in the region
Potential voluntary off
include land acquisition, 
subterranean fauna, SRE and fl
research, feral and pest 
management above
usual and contributions to 
monitoring of the Marsh. 

Conceptual Closure and
Rehabilitation M

Community and Stakeholder 
Consultation Strategy (Section 11
Conservation Offsets Package 
(Section 10) 

Environmental 
Management Branch: 

12 November 
2008 anean fauna. 

Phase 3 subterranean fauna 
surveys in 2009 and development 

r species of 
conservation significance that may 
be impacted by Project activities. 
(Section 8.2.4) 

DEC  

Any borefield would require 
assessment of subterr
 of a Subterranean Fauna 

Management Plan fo
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CONSULTATION DATE KEY ISSUES RAISED MANAGEMENT TO ADDRESS 
ISSUES (PER SECTION) 

EPA Board 
2008 

ts’ 

onsider both direct 
ent 

7.5) 

13 November Consider impacts of ‘extreme even
and sheet flooding (surface water) on 
all Project activities. 
Assessment to c
and indirect impacts on the Marsh. 
Trigger levels to be provided in 
monitoring programs. 
Management of saline water during 
operations. 

Integrated Water Management 
Plan (Section 7.4) 
Fortescue Marsh Managem
Plan (Section 

Environmental 
anch: 

10 December  of the Proponent the 

a 

ms for 

EMPs, supporting an ISO14001 

 
t 

Management Br
DEC 

2008 
In the view
environment of the Project area is in 
poor condition and therefore offsets 
should not be part of the EIA 
process. 
Land acquisition with clear 
boundaries and governance is 
priority for direct offsets. 
Regional approach and progra
offsets. 

compliant EMS. 
The Proponent proposes to work 
with DEC to develop an 
appropriate offsets package for 
the Project outside of the
environmental impact assessmen
(Part IV) approval process. 
(Section 10) 

DoW 21 January 2009 

 

Potential for impacts on the Marsh to 
be adequately understood. 
RHIO to participate in regional 
cumulative impact study with DoW
as facilitator. 

Integrated Water Management 
Plan (Section 7.4) 

DoW 19 March 2009 cts of Investigations to commence in Potential environmental impa
an external water supply. April 2009 to locate a potential 

external water supply. 

EPA Service Unit 23 March 2009  commence in 
April 2009 to locate a potential 
external water supply. 
Salt evaporation pond engineering 

roject proposal. 

Project water supply 
Saline water disposal 
Northern transport corridor 

Investigations to

design conducted (Section 5.3.6) 
Northern transport corridor 
removed from P

EPA Service Unit 24 April 2009 Confirmation of a two stage 
tal 

ent (Section 1.1) 
approach to obtaining environmen
approval for Roy Hill 1. 

Staged assessm

EPA Service Unit 15 May 2009 Redraft of PER consistent with 
approved ESD. 

Approval of Stage 1 ESD for Roy Hill 
1. 
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12. Environmental management commitments 

The Proponent’s env ental mitiga s s 
commitments for the Project. They are

The abbreviations used in the ‘Advice’ w: 

• DEC—Department of Environmen ; 
• DIA—Department of Indigenous A
• partment of Minerals an
•  Water; 
• EEO—Energy Efficiencies Opport
• EPA—Environmental Protection A
• GSWA—Geological Survey of We
• MRWA—Main Roads Western Au
• ER—Nationa nd

Table 12-1: Environmental managem e Proj

ironm tion and management strategie
 presented in Tab

 are proposed a
le 12-1. 

 column of the table are listed belo

t and Conservation
ffairs; 

 DMP—De
 DOW—Departm

d Petroleum; 

unity; 
ent of

uthority; 
stern Australia; 
stralia; and 

 NG l Greenhouse a  Energy Reporting.  

ent commitments for th ect 
COMMITMENT OBJECTIVE ACTION TIMING ADVICE 
Construction and 
O  
Env
Management  

Minimise and, as far 
as poss
any adve
environmental impacts 
associated with the 

stru

Project.  

1. I ction and Operation 
E orpo

ement Plan;  
• Weed Management Plan;  

an;  
nagement Plan; 

es;  
•
• Groundwater Management Plan;  
• Surface Water Management Plan;  
• Waste Management Plan; 

nd/or Chemi

n; 

• t Plan; and 
• Aboriginal Heritage Management Plan. 

During all EPA, DEC, 
, peration

ironmental 
ible, eliminate 

rse 

con
operatio

ction and 
n of the 

mplement Constru
nvironmental Management Plans that inc
• Flora and Vegetation Manag

rate:  phases of the 
Project. 

DoW, DMP
DIA, 

• Fauna Management Pl
• Soil and Landscapes Ma
• Equipment Hygiene Procedur
 Feral Animal Management;  

• Hydrocarbon Spill Procedure a
Spill Procedure; 

• Dust Management Plan; 

cal 

• Gaseous Air Emissions Management Pla
• Noise and Vibrations Management Plan; 
 Fire Managemen

 

Flora and 
Vegetation 
Management  

Minimise adverse 
impacts on the 
abundance, species 
diversity, geographic 
distribution and 
productivity of 
vegetation 
communities. 
Protect Declared Rare 
and Priority Flora in 
accordance with the 
Wildlife Conservation 
Act 1950. 

2. Locate infrastructure to avoid Priority flora and 
species of conservation significance as far as 
possible, and minimise disturbance to flora and 
vegetation communities in general. 

3. Implement Construction and Operation 
Environmental Management Plan with flora and 
vegetation management actions including: 
• minimising impacts to surface water dependent 

communities (mulga woodlands) from changes to 
surface water flows; 

• weed hygiene and control during construction, 
operation and closure;  

• dust management;  
• minimising impacts on phreatophytic vegetation; 
• fire management measures such as isolation of 

flammable compounds, localised clearing around 
working equipment, constructing fire breaks and 
establishing onsite emergency response team 
with industrial and bushfire fighting capabilities; 
and 

• correct quarantining of material, equipment or 
goods, particularly material from overseas, has 
occurred prior to use. 

4. Document the ecological values of the creeks prior 
to disturbance of the creeks proposed to be 
diverted. 

5. Complete progressive revegetation and 
rehabilitation activities in accordance with closure 
criteria to be developed for the Conceptual Closure 
and Rehabilitation Management Plan. 

During 
design phase 
 
 
Prior to 
construction 
and during all 
phases of the 
Project 
 
 
 
 
 
 
 
 
 
 
 
 
 
Prior to 
construction 
During all 
phases of the 
Project 

DEC, DoW, 
EPA, DMP 
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COMMITMENT OBJECTIVE ACTION TIMING ADVICE 
Integrated Water 
Management 
Plan 
(Groundwater and 
Surface Water) 

Maintain the quality 
and quantity of surface 
and groundwater 
resources to ensure 
that beneficial uses, 
including ecosystem 
maintenance, are 
protected. 

6. Implement an Integrated Water Management Plan 
that addresses management of dewatering, 
groundwater abstraction, saline discharge, disposal 
of hyper-saline residues and protection of drainage 
and conservation values of downstream 
environments.  

7. Develop and implement a groundwater monitoring 
program as part of Integrated Water Management 
Plan. 

8. Continually improve and update Integrated Water 
Management Plan with appropriate management 
strategies to dewater and use/dispose of 
wastewater, revising action trigger levels as 
required. 

9. Assess design options and measures to minimise 
disturbance to creeks and sheet flows and reduce 
sediment loading including: 

• all road infrastructure corridors to incorporate 
necessary drains, culverts and bridges; 

• stormwater diversion structures to reduce the 
flooding risk of the Project; and 

• implement measures to reduce alterations in 
sheet flows and downstream sedimentation 
regimes from pits and infrastructure. 

10. Manage surface water quality and sediment loads 
prior to discharging into downstream environment. 
 

11. Design and construct final mine landforms to be 
safe, stable, non-polluting and capable of supporting 
self sustaining native vegetation comprised of local 
provenance species. 

Prior to 
construction 

 

 

 
Prior to 
construction 

 
During all 
phases of the 
Project 

 
 
During 
design phase 

 
 

 

 

 

 

 
During all 
phases of the 
project 

Prior to 
closure 

DoW, DMP 

Fortescue Marsh 
Management  

Manage Project 
activities so that 
conservation values 
associated with the 
Marsh are not 
compromised during 
construction, 
operations and post-
closure. 

12. Implement Integrated Water Management Plan to 
minimise potential impacts on the Marsh from 
Project activities. These will include dewatering, 
disposal of saline water, hyper-saline residue and 
changes in surface flows and sediment loads from 
creek diversions, pond facilities, pits and 
infrastructure. 

13. Implement Fortescue Marsh Management Plan, 
including monitoring to detect any effects from 
dewatering, disposal of saline water and hyper-
saline residue, changes in surface flows (sheet flow, 
erosion, sediments) and cumulative impacts on the 
Marsh from surrounding activities. 

During all 
phases of the 
project 

 

 
 
During all 
phases of the 
Project 

DEC, DMP 

Hydrocarbon 
Management 

To avoid adverse 
impacts resulting from 
use, transport and 
storage of 
hydrocarbons for 
Project activities on 
the surrounding 
environments. 

14. Implement Construction and Operation 
Environmental Management Plan which will include 
the following strategies to address waste: 

• All chemicals and hydrocarbons to be stored 
according to Australian Standards; 

• All spills/leaks to be correctly cleaned up and 
disposed in accordance with the Chemical and 
Hydrocarbon Spill Procedure; 

• Monitoring of surface water, groundwater and 
stock watering points; and 

• Remediation and/or disposal of hydrocarbon 
contaminated soil at a soil remediation farm. 

During all 
phases of the 
Project 

DMP, DEC 

Fauna 
Management  

Manage operations in 
a manner which 
minimises adverse 
impacts on the 
abundance, species 
diversity, geographic 
distribution and 
productivity of 
terrestrial fauna at 
species and 
ecosystem levels 
Protect threatened 
fauna in accordance 
with the Wildlife 
Conservation Act 
1950. 

15. Implement Construction and Operation Environment 
Management Plans that describe fauna 
management measures to minimise impacts to 
terrestrial fauna and their native habitat; riparian 
vegetation; SREs; and water birds. Management 
plans to include:  

• weed management; 

• dust suppression; 

• minimisation of artificial light pollution; 

• reporting of feral animal sightings; 

• Waste Management Plan; and 

• fire management measures. 

16. Undertake progressive revegetation of disturbed 
areas using local species that provide habitat 
suitable for local native fauna. 

During all 
phases of the 
Project 
 
 
 
 
 
 
 
 
 
 
During all 
phases of the 
Project 

DEC, EPA, 
DMP 
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COMMITMENT OBJECTIVE ACTION TIMING ADVICE 
Subterranean Manage operations in 17. Develop and implement a Subterranean Fauna Prior to 
Fauna a manner which Management Plan that includes a monitoring 

. 

construction 
DEC, EPA 

Management 
(Stygofauna and 
Troglofauna) 

minimises adverse 
impacts on the 
abundance, species 
diversity, geographic 

program and measures to minimise areas affected 
as far as practicable, by groundwater drawdown and 
locate mine infrastructure to avoid where practical 
significant subterranean fauna habitats

and during all 
phases of the 
project. 

distribution and 
productivity of 
subterranean fauna. 

GHG Emissions Ensure the potential 18. Implement GHG Management
GHG emissions are 
adequately addressed 

Greenhou
Program a

and minimised in the 
planning/design and • quantify energy p

GHG emissions an

 Plan with a 
se Gas Accounting and Reporting 
nd Management Procedures to: 

roduction, energy consumption, 
d efficiencies; 

• minimise energy production, energy consumption 
 emissions to as low as reasonably 
e and improve efficiency in these areas; 

roduction of waste materials (including 
 and maximising efficiency of 

astewater treatment; and 

 and manage energy and GHG 
ccordance with established 

Prior to 
construction 

EPA, DMP 
NGER 
Scheme 
EEO 
Program operation stages of 

the Project.  
and GHG
practicabl

• Minimise p
vegetation clearing)
waste disposal and w

• monitor, report
emissions in a
Federal and State policies. 

Dust 
Management  

Minimise dust 
deposition resulting 
from Project 

19. Implement Construction and Operation 
Environmental Management Plan which describes a 
Dust Management Plan with the aim of:  

construction a
operation and 

nd  the area of native vegetation that is 

l 
nd 

irection when 
ure.  

Prior to 
construction 

EPA, DEC 

minimise adverse 
impacts at potentially 
sensitive 
places/residence.  

• minimising
cleared; 

• implementing dust control measures to manage 
dust generation from Project activities (hau
trucks and access roads); a

• considering prevailing wind d
designing roads and other mine infrastruct

Noise 
Management  

 noise 
generation during 
Project constructio
and operations, and
minimise adverse 
impacts at potential
sensitive 
places/residences. 

n 
n incorporating 

rom Project 

Prior to 
construction 

DMP, DEC Minimise

n measures to minimise noise impacts f
activities.  

ly 

20. Implement Construction and Operatio
Environmental Management Pla

Artificial Light 
Management  

Manage activities i
manner that minimi
the potential impacts 
of Project lighting. 

gement Plan with 

 overspill; 

ounting; 

Prior to 
construction 

EPA n a 
s

21. Implement Artificial Light Mana
se  measures to minimise the impact from Project 

lighting to include: 

• use of directional lighting, shiel
minimise the potential for light

ds and timers to 

• ongoing lighting energy consumption acc
and 

• selection of lighting with characteristics 
applicable to the specific task. 

Realignment of 
Marble Bar Road ad i

crea

 

d  

to alert motorists of the 

MRWA  To design and 
construct the ro
manner that in
road and traffic sa

n a 
ses 

22. Implement a Traffic Management Plan which will 
incorporate: 

fety, 
whilst minimising 
potential risk of injury
or death to road users 
and construction 
personnel. 

• road usage and safety during construction; 

• road design which includes appropriate safety 
measures;  

• fencing in areas of road reserve as required; an

e • adequate road signag
presence of fauna in the areas surrounding road 
reserves. 

Prior to 
construction 

Waste 
Management  

To avoid adverse 
impacts resulting from 
Project construction 
and operation on the 
surrounding 
environment. tingency measure and implement that Plan 

ppropriate management measures for 
n from 

uring 
esign phase 

rior to 
nstruction  

DMP, DEC 23. Design mine structures to avoid and minimise 
adverse impacts on sensitive receptors (ground and 
surface water quality).  

24. Prepare an Acid Mine Drainage Management Plan 
as a con
should Jeerinah (Roy Hill) shale be exposed. The 
AMD management plan will include groundwater 
monitoring and analysis of dewatered PAF material 
where required. AMD management plan to be 
updated when baseline data become available. 

25. Develop a
waste rock to minimise the risk of pollutio
handling and disposal areas. 

D
d
 
P
co
 
 
 
 
 
Prior to 
construction 
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COMMITMENT OBJECTIVE ACTION TIMING ADVICE 
Conceptual 
Closure and 
Rehab
Management 
Plan 

ilitation n

ta

s 

s are 

As far as practical, 
rehabilitation will 
achieve a stable a
functioning landform 
that is consistent with 
the surrounding 
landscape and 
environmen

d 

l values. 
compatible with the surrounding natural 
topography). 

26. Implement the Conceptual Closure and 
Rehabilitation Management Plan outlining measure
to progressively rehabilitate mine landforms to meet 
agreed mine closure objectives (backfill all voids to 
above water table, stable, revegetated with local 
species, minimise visual impacts, final shape

Prior to 
construction 

DMP, EPA 

Aboriginal 
Heritage  

Manage activities i
manner that compli
with the Aborigi
Heritage Act, 1972. 

g consultation with DIA and Nyiyaparli 

 sites 

 
. 

rior to 
n 

rior to 
ion 

nstruction 

DIA and 
Nyiyaparli 
people 

n a 27. Ongoin
es 

nal 
throughout the Project.  

28. Implement the Aboriginal Heritage Management 
Plan. 

29. Where disturbance of known cultural heritage
and places with recognised ethnographical values 
cannot be avoided, obtain Section 18 Approval 
(WA). 

03 . Implement control measures to protect undisturbed
cultural heritage sites adjacent to the Project area

P
constructio
Prior to 
construction 
 
P
construct
 

 Prior to
co

Maintain Visual 
Amenity and 
Geoheritage 
Values 

Manage Project 
activities to ensure 
aesthetic and 
geological heritage 
values are considered 
and measures 
adopted to re
impacts on the
landscape as low a
reasonably 
practicable. 

 

l topography 

 
hases of the 
roject  

GSWA, DMP 

duce 
 

s 

31. Rehabilitate mine landforms so that they minimise
visual impacts and have final shapes that are 
compatible with the surrounding natura
(Conceptual Closure and Rehabilitation 
Management Plan). 

During all
p
P
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14. Glossary 

14.1 Definitions 
Alluvial   Material deposited by water 

Archaean Rock Rock which was formed during the first period of the Precambrian 

biological characteristics 

. 

 A variety of silica 

 unit measuring the level of sound pressure 

e 

e together 

ighted noise level exceeded for one percent of the measured 

riod.  

ted noise level measured during the measured period. 

Karstic   Areas of limestone where erosion has produced voids within the rock 

Mesa   Flat, elevated portion of land, often with steep edges 

ure from pressure, heat 

Phreatophytic Vegetation existing due to the presence of underground water. 
vegetation is often associated with wetlands 

Anoxic   Lacking oxygen 

Beneficiation Process during which the valuable portions of ore are extracted 

Biogeographic Geographic area characterised by a combination of physical and 

Calcrete Gravel and sand cemented by calcium

Calcarenite  Sedimentary rock containing sand, shell and/or coral 

Chert  

Chlorophyll α   A plant pigment which provides a measurement of biomass of plants 

Colluvial   Material deposited by gravity 

Craton   Large portion of a continental plate 

dBA   A

Detrital Aggregation of fragments from weathered rock(s) 

Dolomite  Sedimentary rock composed almost entirely of the mineral dolomit

Episodically  Occasional and unpredictable occurrence 

Flocculant  A chemical agent causing small particles to aggregat

Geomorphological Referring to characteristics of a geological structure 

LA1 An A-we
period. 

LA10 An A-weighted noise level exceeded for ten percent of the measured 
pe

LAmax Maximum A-weigh

Mean   Average 

Metamorphosed Rock Rock which has undergone changes due to expos
and/or water 

Obligate  Only surviving in a particular environment 

Quaternary Rock Rocks which was formed during the Cenozoic Era 

Overburden  Portions of earth removed to facilitate access the mineral deposit(s) 

Paleodrainages Ancient drainage lines 

Phreatophytic 

Pisolitic Globular aggregations of rock (usually limestone) 

PM10 Particulate matter with an equivalent aerodynamic diameter of less than 
10 micrometres (µm) 

Precautionary  Where there are threats of serious or irreversible damage, lack of full 
scientific certainty 
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Principle Should not be used as a reason for postponing measures to prevent 
environmental degradation 

Proterozoic Rock Rock which was formed during the second period of the Preca

Qa Alluvium of unconsolidated silt, sand and g

mbrian Era 

ravel along drainage and 
floodplain 

w   Alluvium and colluvium of red-brown sandy clay 

esidual Risk Risk of an event occurring even if all possible management measures 
have been applied  

Shale   Sedimentary rock formed by the deposition of successive layers of clay 

Short Range Endemic Species which are restricted to a limited area 

Silcrete   Gravel and sand cemented by silica 

Stratigraphy  The study of rock strata 

Subterranean  Located below the Earth’s surface 

Stygofauna  Subterranean invertebrate fauna living within the groundwater 

Troglofauna  Subterranean invertebrate fauna living in the air chambers of underground 
caves and other small voids 

Voltaic Producing an electrical current 

14.2 Abbreviations 
ABS   Australian Bureau of Statistics 

AHD   Australian Height Datum 

AMD   Acid Mine Drainage 

ANZECC  Australian and New Zealand Environment and Conservation Council 

ANZMEC  Australian and New Zealand Minerals and Energy Council 

ARD   Acid Rock Drainage 

ARI   Average Recurrence Interval 

ARMCANZ Agriculture and Resource Management Council of Australia and New 
Zealand 

ARR   Australian Rainfall and Runoff 

AS   Australian Standards 

BGL   Below Ground Level 

BHPB   BHP Billiton Iron Ore 

BIF   Banded Iron Formation 

BoM   Bureau of Meteorology  

Bt   Billion Tonnes 

CAMBA   China-Australia Migratory Bird Agreement 

CEMP   Construction Environment Management Plan  

CH4   Methane 

CO2   Carbon dioxide 

CO2-e   Carbon dioxide equivalent 

Czk   Calcrete sheet carbonate along major drainage lines 

Czz   Brecciated siliceous caprock of dolomitic rock 

DEC   Department of Environment and Conservation 

Q

R
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DERT   De

DEWHA  Dep

partment of Energy, Resources and Tourism 

artment of Environment, Water, Heritage and the Arts 

Department of Indigenous Affairs 

ism and Resources 

ties 

 

DoW   

 re 

ivity 

ent 

9 

  

FESA   y Services Authority 

  

M    

llenge Plus 

GL/a   Gigalitre  

ty Ltd 

 

ISO   Internation

 Jap

   

kL   es) 

km   Kilometres 

DIA   

DITR   Department of Industry, Tour

DMAs   Decision Making Authori

DoA   Department of Agriculture  

DoE   Department of Environment 

DMP  Department of Minerals and Petroleum 

Department of Water  

DPI  Department of Planning and Infrastructu

DRF   Declared Rare Flora 

EC   Electrical Conduct

EEO   Energy Efficiency Opportunities  

EIA   Environmental Impact Assessm

EIS   Environmental Impact Statement 

EMP   Environmental Management Plan 

EMS   Environmental Management System 

EP Act   Environmental Protection (Act) 1986 

EPA   Environmental Protection Authority 

EPBC Act  Environmental Protection and Biodiversity Conservation Act 199

ETL   Electricity Transmission Line 

Fe Iron 

Fire and Emergenc

FIFO Fly–In-Fly-Out 

FM P Fortescue Marsh Management Plan 

FMG   Fortescue Metals Group Limited 

GCP   Greenhouse Cha

GHG   Greenhouse Gas 

GL   Gigalitre 

per annum

GSWA   Geological Survey of Western Australia 

ha   Hectare 

HFCs   Hydrofluorocarbons 

HPPL   Hancock Prospecting P

IBRA  Interim Biogeographic Regionalisation for Australia 

al Standards Organisation 

JAMBA  an-Australia Migratory Bird Agreement 

JORC Joint Ore Reserves Committee 

kg   Kilograms 

kilolitres (1,000 Litr
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L   Litres 

Metres m   

   

 

ML/d   

 (year) 

NGA   t 

  y Reporting 

 Zealand Standards 

ment Plan 

on 

 

RORB   uting Program 

Communities 

 ate Change 

merica 

stralia 

 

MCA   Minerals Council of Australia 

MIC Maximum Instantaneous Charge 

ML   Mega Litres 

ML/a  Mega Litres per annum (year) 

Mega Litres per day 

mm   millimetres 

MRWA   Main Roads Western Australia 

Mt   Mega tonnes 

Mt/a   Million tonnes per annum

MW   Mega Watt 

m3/a   cubic metres per annum (year) 

NEPC   National Environment Protection Council 

National Greenhouse Accoun

NGER National Greenhouse and Energ

NZS   New

OEMP   Operation Environment Manage

PAF   Potentially Acid Forming 

PDC   Pilbara Development Commissi

PEC   Priority Ecological Communities 

PER   Public Environmental Review 

PFCs   Perfluorocarbons 

RHIO   Roy Hill Iron Ore Pty Ltd 

RHPS  Roy Hill Pastoral Station 

Runoff Ro

SF6   Sulphur hexafluoride 

SOE   State of the Environment 

SRE   Short Range Endemic 

t   tonnes 

t/m3   tonnes per cubic metre 

TDS   Total Dissolved Solids 

TEC   Threatened Ecological 

µm   Micrometres (one millionth of a metre) 

UNFCCC  United Nations Framework Convention on Clim

USA   United States of A

UWA   University of Western Au

WFSF   Waste Fines Storage Facility 

WRD   Waste Rock Dump 
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1 Introduction 

1.1 Project overview 
The Roy Hill 1 Project has a total operating life of approximately 20 years; however the operation 
will be divided into two stages. The scope of the two stages is described below: 

• Stage 1: construction of all infrastructure to meet the full 20 year life of mine, plus mining and 
processing ore from the Stage 1 Mining Area. Dewatering to provide ‘dry’ mining conditions in 
the Stage 1 area and advanced dewatering from future mining areas in Stage 2 in the 
southeast of the project area will supply the majority of water for operations. Additional water 
from opportunistic capture of rainfall will also be used to make up any shortfall. This will mean 
that all water requirements for Stage 1 would be sourced entirely from within the Project area 
and an external water supply would not be required. Saline water produced from dewatering 
will be disposed in an evaporation pond. 

• Stage 2: mining and processing ore from the Stage 2 Mining Area and an external water 
supply. 

1.2 Purpose of this document 
This document is the Construction Environmental Management Plan (CEMP) designed for the 
constructional phase only of the Project. The CEMP provides the framework for managing 
environmental impacts from Stage 1 construction activities. 

1.3 Objective 
The objective of the CEMP is to minimise and, where possible, eliminate any adverse 
environmental impacts associated with construction of the Project. Each management plan within 
the CEMP describes the objectives for managing an individual environmental aspect. 

1.4 Implementation 
The CEMP will be implemented prior to the commencement of detailed mine design through to 
completion of mine construction. On completion of the construction phase the CEMP will be 
superseded by the Operation Environmental Management Plan (OEMP). 

In the event that mine construction and operation activities occur concurrently within the Project 
area the CEMP will govern all construction activities and the OEMP will govern all operation 
activities. 

1.5 Relevant legal and other requirements 
The legal requirements of the OEMP are provided within Table 1-1 below, with non-legislative 
requirements provided in Table1–2. 

 



 

Roy Hill Iron Ore Pty Ltd  2 Roy Hill Iron Ore Construction Environmental Management Plan June 2009 

Table 1–1: Commonwealth and Western Australian requirements applicable to the CEMP. 
LEGISLATION 

Commonwealth 
Aboriginal and Torres Strait Islander Heritage Protection Act, 1984 

Aboriginal and Torres Strait Islander Heritage Protection Regulations, 1984 

Energy Efficiency Opportunities Act, 2006 and  Regulations, 2006 

Environment Protection and Biodiversity Conservation (EPBC) Act, 1999 

Environment Protection and Biodiversity Conservation Regulations, 2000 

National Greenhouse and Energy Reporting Act, 2007 

Native Title Act, 1993 

Western Australia 
Aboriginal Heritage Act, 1972 

Aboriginal Heritage Regulations, 1974 

Agricultural and Related Resources Protection Act, 1976 

Biosecurity and Agricultural Management Act, 2007 

Bush Fire Regulations, 1954 

Bush Fires Act, 1954 

Conservation and Land Management Regulations, 2002 

Conservation and Land Management, Act 1984 

Contaminated Sites Act, 2003 

Contaminated Sites Regulations, 2006 

Dangerous Goods Safety (Explosives) Regulations, 2007 

Dangerous Goods Safety (General) Regulations, 2007 
Dangerous Goods Safety (Road and Rail Transport of Non-explosives) Regulations, 2007 
Dangerous Goods Safety (Storage and Handling of Non-explosives) Regulations, 2007 
Dangerous Goods Safety Act, 2004 

Environment Protection and Biodiversity (EPBC) Act, 1999 

Environment Protection and Biodiversity Conservation Regulations, 2000 

Environmental Protection (Clearing of Native Vegetation) Regulations, 2004 

Environmental Protection (Concrete Batching and Cement Product Manufacturing) Regulations, 1998 
Environmental Protection (Rural Landfill) Regulations, 2002 

Environmental Protection (Unauthorised Discharges) Regulations, 2004 

Environmental Protection Act, 1986 

Health Act, 1911 
Litter Act, 1979 

Local Government Act, 1960 

Mines Safety and Inspection Regulations, 1995 

Mining Act, 1978 

Pollution of Waters by Oil and Noxious Substances Act, 1987 
Rights in Water and Irrigation Act, 1914 

Rights in Water and Irrigation Regulations, 2000 

Soil and Land Conservation Act, 1945 

Soil and Land Conservation Regulations, 1992 

Waterways Conservation Act, 1976  

Waterways Conservation Regulations, 1981 

Wildlife Conservation Act, 1950 

Wildlife Conservation Regulations, 1970 
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Table 1–2: Non-legislative requirements applicable to the CEMP. 
OTHER REQUIREMENTS 
A Guide to the Application of the ANZECC/ARMCANZ Water Quality Guidelines in the Minerals Industry. Australian Centre 
for Mining Environmental Research, 2003 
AS 5667.1:1998 Water Quality Sampling Part 1: Guidance on the Design and Sampling Techniques and the Preservation 
and Handling of Samples 
AS/NZS 1158: Lighting for roads and public spaces 

AS/NZS 1680: Interior lighting 

AS/NZS 1798-1992: Lighting poles and bracket arms – Preferred dimensions 

AS/NZS 3580.1.1:2007: Methods for sampling and analysis of ambient air, Part 1.1: Guide to siting air monitoring 
equipment. 
AS/NZS 3580.1.1:2007: Methods for sampling and analysis of ambient air, Part 1.1: Guide to siting air monitoring 
equipment 
AS/NZS 3580.10.1:2003: Methods for sampling and analysis of ambient air, Method 10.1: Determination of particulate 
matter – Deposited Matter – Gravimetric method. 
AS/NZS 3580.9.8: 2001: Methods for sampling and analysis of ambient air, Method 9.8: Determination of suspended 
particulate matter – PM10 continuous direct mass method using a tapered element oscillating microbalance analyser. 
AS/NZS 4065:2000: Concrete utility services poles 

AS/NZS 4282-1997: Control of the obtrusive effects of outdoor lighting 

AS/NZS 4676:2000: Structural design requirements for utility services poles 

AS/NZS 4677:2000: Steel utility services poles 

AS/NZS 4782 Double-capped fluorescent lamps 

AS/NZS 60598: Luminaires 

Australian and New Zealand Guidelines for Fresh and Marine Water Quality, 2000 

Australian Code for the Transport of Dangerous Goods by Road and Rail (Seventh Edition) (ADG Code), 2007 

Australian Standard AS 1940-2004 - Storage and Handling of Flammable and Combustible Liquids 

Building Code of Australia: Mandatory energy efficiency measures for Class 2, 3 and 4 buildings 

Department of Environment and Conservation (DEC) Contaminated Sites Guidelines 

Enduring Value – the Australian Minerals Industry Framework for Sustainable Development 

Environmental Notes on Firebreaks, March 2001 

Environmental Notes on Waste Rock Dumps, January 2001 

Environmental Protection Authority Guidance Statement  No. 18 - Prevention of Air Quality Impacts from Land 
Development Sites, March 2000 
Environmental Protection Authority Guidance Statement  No. 18 - Prevention of Air Quality Impacts from Land 
Development Sites, March 2000 
Environmental Protection Authority Guidance Statement  No. 48 - Draft Guidance on Groundwater Environmental 
Management Areas 
Environmental Protection Authority Guidance Statement No. 12 - Minimising Greenhouse Gas Emissions, October 2002 

Environmental Protection Authority Position Statement No. 2 - Environmental Protection of Native Vegetation in Western 
Australia, December 2000 
Environmental Protection Authority Position Statement No. 3 - Terrestrial Biological Surveys as an Element of Biodiversity 
Protection, March 2002 
Environmental Protection Authority Position Statement No. 4 - Environmental Protection of Wetlands, November 2004 

Environmental Protection Authority Position Statement No. 5 - Environmental Protection and Ecological Sustainability of 
the Rangelands in Western Australia, November 2004 
Environmental Protection Authority Position Statement No. 6 - Towards Sustainability, August 2004 

Environmental Protection Authority Position Statement No. 7 - Principles of Environmental Protection, August 2004 

Environmental Protection Authority Position Statement No. 7 - Principles of Environmental Protection, August 2004 

Environmental Protection Authority Position Statement No. 7 - Principles of Environmental Protection, August 2004 

Environmental Protection Authority Position Statement No. 8 - Environmental Protection in Natural Resource 
Management, June 2004 
Environmental Protection Authority Position Statement No. 9 - Environmental Offsets, January 2006 

Environmental Protection Authority Water Quality Guidelines for Fresh and Marine Waters, 1993 

EPA Position Statement No. 7 - Principles of Environmental Protection, August 2004 

Framework for Responsible Mining 

Guidelines for Mining in Arid Environments, June 1996 

Guidelines for Mining in Arid Environments, June 1996 

http://www.saiglobal.com/shop/Script/Details.asp?DocN=AS0733768423AT
http://www.saiglobal.com/shop/Script/Details.asp?DocN=stds000006033
http://www.saiglobal.com/shop/Script/Details.asp?DocN=AS326477337210
http://www.saiglobal.com/shop/Script/Details.asp?DocN=stds000017299
http://www.saiglobal.com/shop/Script/Details.asp?DocN=AS115049875679
http://www.saiglobal.com/shop/Script/Details.asp?DocN=AS207832651014
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OTHER REQUIREMENTS 
Guidelines for Mining in Arid Environments, June 1996 

Guidelines for the Protection of Surface and Groundwater Resources During Exploration Drilling, November 2002 

HB 69.12-2004: Guide to traffic engineering practice – Roadway Lighting 

Mining Below the Water Table in the Pilbara, August 1999; 

National Environmental Protection Measure for Ambient Air Quality. 

National Environmental Protection Measure for Ambient Air Quality 

Pollution of Waters by Oil and Noxious Substances Act, 1987 

 

 

 

 

http://www.saiglobal.com/shop/Script/Details.asp?DocN=AS092016178566
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2 Construction flora management plan 

The objectives, targets and strategies for flora management at the Project have been given in 
Table 2-1. Flora monitoring is outlined in Table 2-2, with reporting requirements in Table 2-3.  

Table 2–1: Construction flora management plan. 

CONSTRUCTION FLORA MANAGEMENT PLAN 

Objectives Minimise adverse impacts on the abundance, species diversity, geographic distribution and 
productivity of vegetation communities. 
Avoid the disturbance of any protected or listed flora species or ecological communities 
identified within the Project Area. 

Targets No clearing to occur outside approved clearing areas. 
No Declared Rare Flora (DRF), Priority flora or Threatened Ecological Communities 
(TEC’s) are removed. 

Potential Flora Impacts Construction of the Project has the potential to result in the following impacts on flora 
species and vegetation communities within and surrounding the Project Area: 
• habitat fragmentation and reduced connectivity; 
• direct loss of threatened flora or ecological communities; 
• direct loss of native pasture rangelands currently used for cattle grazing; 
• impacts on vegetation communities (mulga woodlands) and flora due to changes in 

surface hydrology (eg sheetflow), erosion or sedimentation; 
• loss of groundwater-dependent flora/vegetation as a result of hydrogeological 

changes, eg drawdown; 
- loss of flora as a result of dust or dust suppression activities; and 
- decline or loss in native vegetation resulting from the application of saline dust 

suppressants or “dust smothering” leading to decreased photosynthetic capacity. 

Management Strategies Minimise clearing of vegetation.  
Use markers or flagging tape to delineate areas of vegetation to be cleared.  
Use GPS software in earthmoving machinery navigation to identify clearing boundaries. 
Approval required from Environmental Site Manager prior to clearing. 
Develop and implement weed control/eradication measures including Weed Management 
Measures. 
Develop and implement Equipment Hygiene Procedures. 
Mine disturbance areas designed to avoid, minimise and/or mitigate impacts on pre-mining 
surface water flows, in particular sheetflow. 
Roads designed to avoid, minimise and/or mitigate impacts on pre-construction surface 
water flows, in particular sheetflow 
Discharge locations have minimal potential impacts on native vegetation. 
Surface water diversions will be located, where possible, to minimise impacts on native 
vegetation. 
Minimise discharge of mine water to the surface. 
Implement the Flora Monitoring Program to ensure mine impacts on vegetation 
communities (mulga woodlands) does not exceed those predicted prior to development. 
Conduct progressive rehabilitation at the earliest opportunity. 
Implement the Flora Monitoring Program to ensure mine impacts on Groundwater 
Dependant Flora do not exceed those predicted prior to development. 
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Table 2–2: Construction flora monitoring. 

MONITORING TIMING REPORTING TIMING RESPONSIBILITIES 

Site inspection to 
determine that all clearing 
is approved and in 
accordance with the 
Vegetation Clearing 
Procedure. 

Weekly. Clearing outside of approved 
areas to be recorded using 
the Incident Report Form. 

As required. Clearing Foreman 

Clearing outside of approved 
areas to be reported to the 
DEC and Department of 
Minerals and Petroleum 
(DMP) (formerly Department 
of Industry and Resources 
(DoIR)). 

As required. Site Environmental 
Manager. 

Monitoring of vegetation to 
identify any decline or loss 
of flora. 

Prior to 
construction.  

Report any significant 
decline or loss of flora 
reported using the Incident 
Report Form. 

Annually.  Site Environmental 
Manager. 

Monitor spread of weeds 
and implement eradication 
measures to minimise 
impacts.  

Prior to 
construction.  

Identification of weeds to be 
reported to environmental 
personnel using the 
Environmental Daybook.  

As required.  All personnel. 

Mine and road design 
reviewed prior to final 
construction approval to 
determine any potential 
effects on vegetation as a 
result of surface 
hydrology, erosion and/or 
sedimentation 

Prior to the 
construction 
approval of mine 
and road 
disturbance 
areas. 

Clearing outside of approved 
areas to be recorded using 
the Incident Report Form. 

As required. Clearing Foreman. 

Clearing outside of approved 
areas is reported to the DEC 
and DMP (formerly DoIR). 

As required. Site Environmental 
Manager. 

Monitoring of susceptible 
vegetation to identify any 
decline or loss of flora. 

In accordance 
with the Flora 
Monitoring 
Program 

Report any significant 
decline or loss of flora using 
the Incident Report Form. 

As required. Site Environmental 
Manager. 

Mine design reviewed 
prior to final construction 
approval to determine any 
potential effects on 
vegetation as a result of 
surface hydrology, erosion 
and/or sedimentation. 

Prior to the 
construction 
approval of mine 
disturbance 
areas. 

Clearing outside of approved 
areas to be recorded using 
the Incident Report Form. 

As required. Site Environmental 
Manager. 

Monitoring of the condition 
of groundwater dependant 
vegetation to identify any 
stressed or dead 
vegetation inside and 
outside the predicted cone 
of depression. 

In accordance 
with the Flora 
Monitoring 
Program. 

Quarterly Condition Report 
of Groundwater Dependent 
Vegetation. 

Quarterly. Site Environmental 
Manager. 

Report any significant 
deaths of flora outside the 
predicted cone of 
depression to the DEC and 
DMP (formerly DoIR). 

As required. Site Environmental 
Manager. 

 

Table 2–3: Construction flora reporting requirements and documents. 

REPORTING REQUIREMENTS  

Procedures  Ground Disturbance Permit Procedure. 
Vegetation Clearing Procedure. 
Equipment Hygiene Procedure. 

Programs Flora Monitoring Program. 

Reports  Annual Report. 
Environmental Daybook. 
Incident Report Form. 
Quarterly Condition Report of Groundwater Dependent Vegetation. 
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3 Construction weed management plan 

The objectives, targets and strategies for weed management at the Project have been given 
in Table 3–1. Monitoring is outlined in Table 3-2, with reporting requirements in Table 3-3. 

Table 3–1: Construction weed management plan. 

CONSTRUCTION WEED MANAGEMENT PLAN 

Objectives Ensure construction activities do not result in the introduction of new weed species or 
spread of existing weed species within the Project Area. 
To reduce and where possible eradicate weeds within the Project Area. 

Targets No new weed species are introduced into the Project Area. 
Existing weed infestations are reduced or eliminated where possible within the Project 
Area. 

Potential Weed Impacts The construction activities associated with the Project have the potential to:  
• introduce new weed species, or spread existing weed species, within the Project Area; 

and 
• cause a loss in biodiversity resulting in ecosystem simplification. 

Management Strategies Prepare and display weed identification posters and include weed identification in site 
inductions, including the need to inform the Environmental team of new weed infestations. 
Weed identification and mapping. Weeds to be removed or controlled.  
No driving outside of designated roads and tracks. 
Implement Equipment Hygiene Procedure, including the use of vehicle washdown bays. 

 

Table 3–2: Construction weed monitoring. 

MONITORING TIMING REPORTING TIMING RESPONSIBILITIES 

Inspection of known weed 
locations and to identify 
any new outbreaks. 

Monthly. Effectiveness of weed 
control/eradication 
measures to be reviewed 
and included in the Project 
Annual Report. 

Annually. Site Environmental 
Manager. 

Site inspection to 
determine that posters are 
still on display and contain 
relevant information. 

Monthly. Not applicable. Not 
applicable. 

Area Superintendent. 

Inspections to ensure 
compliance with the 
Equipment Hygiene 
Procedure. 

Monthly. Any non-compliance with the 
Equipment Hygiene 
Procedure reported using 
the Environmental Daybook. 

As required. Area Superintendent. 

Inspection of topsoil 
stockpiles to ensure all 
efforts are made to retain 
soil properties. 

Monthly. Non-compliance with the 
Topsoil Management 
Procedure reported using 
the Environmental Daybook. 

As required. Area Superintendent. 

Inspections conducted of 
known weed locations and 
to identify any new 
outbreaks. 

Monthly. Effectiveness of weed 
control/eradication 
measures to be reviewed 
annually and included in the 
Project Annual Report. 

Annually. Site Environmental 
Manager. 

 

Table 3–3: Construction weed reporting requirements and documents. 

REPORTING REQUIREMENTS  

Procedures  Equipment Hygiene Procedure. 
Weed Management Procedure. 

Programs Weed Management Program. 

Reports  Annual Report. 
Environmental Daybook. 
Incident Report Form. 



This page has been left blank intentionally  
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4 Construction fauna management plan 

The objectives, targets and strategies for fauna management at the Project have been given in 
Table 4-1. Monitoring is outlined in  4-2, with reporting requirements in Table 4-3.  

Table 4–1: Construction fauna management plan. 

CONSTRUCTION FAUNA MANAGEMENT PLAN 

Objectives Minimise the adverse impacts on terrestrial fauna abundance, diversity, geographic 
distribution and productivity at a species and ecosystem level. 
Avoid the disturbance of any protected or listed fauna which use or are present within the 
Project area and infrastructure corridors, eg realignment of the Marble Bar Road.  

Targets No clearing to occur outside approved clearing areas. 
No net loss of rare or priority fauna habitat. 

Potential Fauna Impacts Construction of the Project has the potential to result in the following impacts on fauna 
species within and surrounding the Project area: 
• loss of fauna due to habitat fragmentation and reduced connectivity; 
• direct loss of native fauna and/or stock from Project-related traffic (vehicle/train strike) 

and excavations; 
• loss of groundwater dependent fauna (stygofauna) as a result of hydrogeological 

changes, eg drawdown; 
• disturbance of native fauna and/or stock from Project related noise, dust and 

uncontrolled fires; 
• reduction in stock carrying capacity and access to watering points;  
• increased feral animal presence; and 
• adverse behavioural changes to migratory birds and other nocturnal fauna as a result 

of Project lighting. 

Management Strategies Implement relevant management plans and programs (Artificial Light Management Plan, 
Feral Animal Management Program, Subterranean Fauna Management Program) 
Minimise disturbance to native fauna habitat. 
Salvage native fauna habitat features during clearing for later placement on rehabilitated 
areas. 
Relocate fauna, if warranted. 
Progressively revegetate disturbance areas using local species that provide habitat that 
suits local native fauna. 
Trench open time to be minimised and trenches to contain adequate egress ramps. 
All drilling holes covered to prevent injury or death to fauna. 
Set and enforce vehicle speed limits on Project roads. 
Any injuries or fatalities to native fauna reported to the Environmental Team. 
No native fauna is to be captured or intentionally killed onsite. 
Avoid the use of barbed wire on site to protect native fauna. 
Evaporation pond to be fenced to protect native fauna and stock. 
Egress matting to be installed at intervals in all water storage areas, eg turkey’s nests.  
Groundwater abstraction to be minimised consistent with dewatering requirements. 
Minimise area affected by groundwater drawdown, eg staged pits. 
Provide alternative watering points for stock. 
Monthly inspection to identify signs of feral animals on site and staff to report sightings of 
feral animals. 
All wastes disposed in containers with secure lids and seals. 
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Table 4–2: Construction fauna monitoring. 

MONITORING TIMING REPORTING TIMING RESPONSIBILITIES 

Site inspection to 
determine if all clearing is 
in accordance with the 
Vegetation Clearing 
Procedure. 

Weekly. Clearing outside of approved 
areas is to be recorded 
using the Incident Report 
Form. 

As required. Clearing Foreman. 

Clearing outside of approved 
areas is reported to the DEC 
and DMP (formerly DoIR). 

As required. Site Environmental 
Manager. 

Mine design reviewed to 
ensure it avoids the 
disturbance of significant 
habitat features, where 
possible. 

Prior to the 
approval of mine 
disturbance 
areas. 

Clearing outside of approved 
areas is to be recorded 
using the Incident Report 
Form. 

As required. Clearing Foreman. 

Clearing outside of approved 
areas to be reported to the 
DEC and DMP (formerly 
DoIR). 

As required. Site Environmental 
Manager. 

Species Specific Fauna 
Relocation Program to be 
developed and 
implemented as required. 

According to 
Species Specific 
Fauna 
Relocation 
Program. 

Information of any species 
relocation included in the 
Project Annual Report. 

Annually. Site Environmental 
Manager. 

Significant species 
monitored according to the 
Species Specific Fauna 
Monitoring Program. 

According to 
Species Specific 
Fauna 
Monitoring 
Program. 

Information of fauna 
monitoring programs 
included in the Project 
Annual Report. 

Annually. Site Environmental 
Manager. 

Surveys/sampling to 
determine trends in 
species diversity and 
population status of 
terrestrial fauna. 

Annually. Effectiveness of fauna 
management measures to 
be reviewed annually and 
included in the Project 
Annual Report. 

Annually. Site Environmental 
Manager. 

Trenches inspected to 
ensure adequate egress 
ramps are provided. 

Daily. Any fauna deaths 
associated with water 
storage areas to be reported 
using the Environmental 
Daybook. 

As required. Area Superintendent. 

Inspection of random drill 
holes to assess if they are 
correctly covered. 

Quarterly. Inadequately covered holes 
reported to the Drilling 
Superintendent using the 
Environmental Daybook. 

As required. Drilling Superintendent. 

Speed “traps” set up at 
random times to catch 
speeding vehicles. 

Randomly 
selected 
(approximately 
twice per year). 

Speeding drivers reported, 
fined/disciplined. 

As required. Site Safety Manager. 

Inspect site periodically to 
assess compliance.  

Monthly. Report any use of barbed 
wire to Site Environmental 
Manager. 

As required.  All personnel.  

Inspection of fences to 
determine their integrity. 

Quarterly. Fence repair requirements 
to be reported using the 
Environmental Daybook. 

As required. Area Superintendent 

Inspection of water 
storage areas for fauna 
deaths and condition of 
egress matting. 

Daily. Any fauna deaths 
associated with trenches to 
be reported using the 
Environmental Daybook. 

As required. Area Superintendent. 

Recording of groundwater 
levels in accordance with 
Groundwater Monitoring 
Program. 

In accordance 
with 
Groundwater 
Monitoring 
Program. 

Monthly groundwater 
abstraction recorded in the 
sites groundwater register. 

Monthly. Site Environmental 
Manager. 

Immediately contact 
Department of water (DoW) 
if drawdown exceeds 
acceptable levels. 

As required. Site Environmental 
Manager. 

In accordance with the 
Subterranean Fauna 
Management Program. 

Biannually. Effectiveness of 
Subterranean Fauna 
Management Program to be 
reviewed annually and 
included in the Project 
Annual Report. 

Annually. Site Environmental 
Manager. 
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MONITORING TIMING REPORTING TIMING RESPONSIBILITIES 

Significant species 
monitored according to the 
Species Specific Fauna 
Monitoring Program. 

According to 
Species Specific 
Fauna 
Monitoring 
Program. 

Effectiveness of fauna fire 
management measures to 
be reviewed annually and 
included in the Project 
Annual Report. 

Annually. Site Environmental 
Manager. 

Water quality at alternative 
stock water points is 
monitored in accordance 
with the Surface Water 
Monitoring Program to 
ensure it is safe for stock. 

In accordance 
with the Surface 
Water 
Monitoring 
Program. 

Exceedance of stock water 
quality guidelines reported to 
the stock owner. 

As required. Site Environmental 
Manager. 

Exceedance of stock water 
quality guidelines reported to 
the DoW. 

As required. Site Environmental 
Manager. 

Inspection of mine site, 
camp site(s) and 
rehabilitation areas in 
accordance with the Feral 
Animal Management 
Program to identify any 
feral animals. 

In accordance 
with the Feral 
Animal 
Management 
Program. 

Not applicable. Not 
applicable. 

Area Superintendent 

In accordance with the 
Feral Animal Management 
Program. 

In accordance 
with the Feral 
Animal 
Management 
Program. 

Outcomes of the Feral 
Animal Management 
Program included in the 
Project Annual Report. 

Annually. Site Environmental 
Manager. 

In accordance with the 
Waste Management Plan. 

In accordance 
with the Waste 
Management 
Plan. 

Not applicable. Not 
applicable. 

Not applicable. 

Inspections in accordance 
with the Light Monitoring 
Program. 

In accordance 
with the Light 
Monitoring 
Program. 

Outcomes of the Light 
Monitoring Program included 
in the Project Annual Report. 

Annually. Site Environmental 
Manager. 

Inspections in accordance 
with the Light Monitoring 
Program. 

In accordance 
with the Light 
Monitoring 
Program. 

Replaced luminaries will be 
recorded in the Site Waste 
Register and disposed of in 
accordance with the 
Construction Waste 
Management Plan. 

As required. Area Superintendent. 

 

Table 4–3: Construction fauna reporting requirements and documents. 

REPORTING REQUIREMENTS  

Plans  Construction Dust Management Plan. 
Construction Fire Management Plan. 
Construction Artificial Lighting Management Plan. 
Construction Noise Management Plan. 

Procedures  Groundwater Monitoring Procedure. 
Subterranean Fauna Monitoring Procedure. 
Vegetation Clearing Procedure. 

Programs Feral Animal Management Program. 
Groundwater Monitoring Program. 
Light Monitoring Program. 
Species Specific Fauna Monitoring Program. 
Species Specific Fauna Relocation Program. 
Subterranean Fauna Management Program. 
Surface Water Monitoring Program. 

Reports  Annual Report. 
Environmental Daybook. 
Incident Report Form. 
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5 Construction soil and landscape management plan 

The objectives, targets and strategies for soil and landscape management at the Project have been 
given in Table 5–1. Monitoring is outlined in Table 5–2, with reporting requirements in Table 5-3.  

Table 5–1: Construction soil and landscape management plan. 

CONSTRUCTION SOIL AND LANDSCAPE MANAGEMENT PLAN 

Objectives Maintain ecological integrity of the soil and maximise seed bank viability to contribute to 
regeneration of flora diversity. 
Stabilise the landscape to prevent erosion and mitigate potential for weed establishment. 
Final mine landforms are stable, revegetated and compatible with the surrounding natural 
topography. 

Targets No clearing to occur outside approved clearing areas. 
No significant erosion from soil stockpiles. 

Potential Soil and 
Landscape Impacts 

Construction of the Project has the potential to result in the following impacts associated 
with management of soil and landform within and surrounding the Project Area: 
• introduction and/or spread weeds; 
• increased sediment load in surface runoff; 
• increased dust emissions; 
• increased erosion and sediment movement from soil exposure (mine construction and 

vegetation clearance); 
• loss of soil resources through failure to strip and/or re-use soil from disturbance areas; 
• changes to soil structure beneath mine processing and infrastructure areas; and 
• contamination of soil by hydrocarbons, explosives, chemicals and acid mine drainage 

(AMD). 

Management Strategies Refer to the Construction Weed Management Plan. 
Refer to the Construction Surface Water Management Plan. 
Refer to the Construction Dust Management Plan. 
Refer to the Construction Chemical Management Plan and Construction Hydrocarbon 
Management Plan. 
Areas requiring topsoil stripping will be clearly demarcated in site plans prior to the clearing 
of any vegetation. 
Minimise clearing of vegetation. 
All vehicles will remain within designated roads and park only in allocated areas. 
If required, application of binding materials (ie dust suppressants) to topsoil stockpiles to 
prevent erosion. 
Regular inspections of topsoil stockpiles for evidence of water erosion. 
Topsoil stockpiles should be paddock-dumped to heights not greater than three metres.  
Approval from the Site Environment Manager must be sought prior to the commencement 
of any clearing activities. 
Salvage native fauna habitat features during clearing for later placement in rehabilitated 
areas. 
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Table 5–2: Construction soil and landscape monitoring. 

MONITORING TIMING REPORTING TIMING RESPONSIBILITIES 

Inspection of rehabilitation 
areas to identify any weed 
outbreaks. 

Monthly. Effectiveness of weed 
control/eradication 
measures to be reviewed 
annually and included in the 
Project Annual Report. 

Annually. Site Environmental 
Manager. 

Inspect erosion and 
sediment control 
structures to ensure that 
they are functioning 
correctly. 

Monthly. Any damage diversion 
systems reported to the 
Area Superintendent. 

As required. Area Superintendent. 

Monitoring of dust levels at 
selected Project roads, 
office buildings, Project 
campsites and sensitive 
residences in accordance 
with the Dust Monitoring 
Program. 

In accordance 
with the Dust 
Monitoring 
Program. 

Dust reported in accordance 
with the National 
Environment Protection 
Measure for Ambient Air 
Quality (Air NEPM). 

In 
accordance 
with the Air 
NEPM. 

Site Environmental 
Manager. 

Prior to clearing mine 
design is reviewed to 
ensure it clearly 
demarcates areas where 
topsoil is to be stripped. 

Prior to clearing 
approval. 

Clearing outside of approved 
areas to be recorded using 
the Incident Report Form. 

As required. Clearing Foreman. 

Clearing outside of approved 
areas to be reported to the 
DEC and DMP (formerly 
DoIR). 

As required. Site Environmental 
Manager. 

Site inspection to 
determine that all clearing 
is approved and in 
accordance with the 
Vegetation Clearing 
Procedure. 

Weekly. Clearing outside of approved 
areas is to be recorded 
using the Incident Report 
Form. 

As required. Clearing Foreman. 

Clearing outside of approved 
areas is reported to the DEC 
and DMP (formerly DoIR). 

As required. Site Environmental 
Manager. 

Inspection of vehicle 
parking areas to ensure all 
vehicles are parked within 
designated areas. 

Weekly. Not applicable. Not 
applicable. 

Area Superintendent. 

Topsoil stockpiles 
inspected for evidence of 
wind erosion. 

Monthly. Not applicable. Not 
applicable. 

Area Superintendent. 

Topsoil stockpiles 
inspected to ensure they 
are established correctly. 

On 
establishment of 
a new stockpile. 

Evidence of incorrect 
stockpiling reported to the 
Area Superintendent using 
the Environmental Daybook. 

As required. All personnel. 

Inspection of active 
construction areas to 
ensure all chemical spills 
are dealt with according to 
the Chemical Spill 
Procedure and 
Hydrocarbon Spill 
Procedure. 

Monthly. Spills/leaks of hydrocarbons 
or chemicals (including 
explosives and AMD) are to 
be recorded using the 
Incident Report Form. 

As required. Area Superintendent. 

Reportable spills/leaks are 
reported to the DoW within 
24 hours. 

Within 24 
hours of a 
reportable 
incident. 

Site Environmental 
Manager. 

Incident report sent to the 
DoW within seven days. 

Within seven 
days of a 
reportable 
incident. 

Site Environmental 
Manager. 

Inspection of site to 
determine if all clearing is 
approved and in 
accordance with the 
Vegetation Clearing 
Procedure. 

Weekly. Clearing outside of approved 
areas to be recorded using 
the Incident Report Form. 

As required. Clearing Foreman. 

Clearing outside of approved 
areas to be reported to the 
DEC and DMP (formerly 
DoIR). 

As required. Site Environmental 
Manager. 

Site inspected prior to 
clearing to identify habitat 
components for relocation 
to rehabilitation areas in 

Prior to clearing. Clearing outside of approved 
areas is to be recorded 
using the Incident Report 
Form. 

As required. Clearing Foreman. 
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MONITORING TIMING REPORTING TIMING RESPONSIBILITIES 
accordance with the 
Vegetation Clearing 
Procedure. 

Clearing outside of approved 
areas to be reported to the 
DEC and DMP (formerly 
DoIR). 

As required. Site Environmental 
Manager. 

 

Table 5–3: Construction soil and landscape reporting requirements and documents. 

REPORTING REQUIREMENTS  

Plans  Construction Weed Management Plan. 
Construction Surface Water Management Plan. 
Construction Dust Management Plan. 
Construction Chemical Management Plan. 
Construction Hydrocarbon Management Plan. 

Procedures  Vegetation Clearing Procedure. 

Programs Dust Monitoring Program. 

Reports  Environmental Daybook. 
Incident Report Form. 
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6 Construction surface water management plan 

The objectives, targets and strategies for surface water management at the Project have been 
given in Table 6–1. Monitoring is outlined in Table 6-2, with reporting requirements in Table 6-3.  

Table 6–1: Construction surface water management plan. 

CONSTRUCTION SURFACE WATER MANAGEMENT PLAN 

Objectives Maintain the quantity of water to protect the environmental values of the existing 
environment. 
Maintain the integrity, ecological functions and environmental values of the Fortescue 
Marsh (the Marsh). 
Manage surface water resources so that their beneficial uses are not compromised. 
Location of infrastructure to avoid, where possible, changes to hydrology. 
Treat potentially contaminated surface water before it leaves the Project boundary. 

Targets No significant change in surface water quality. 
No change in ecological functions and environmental values of the Marsh as a result of the 
mining operations. 

Potential Surface Water 
Impacts 

Construction of the Project has the potential to result in the following impacts to surface 
water within and surrounding the Project Area: 
• changes to surface water flow paths, velocities, water quality and mechanisms near 

mine landforms and infrastructure (including temporary diversion of creeks that cross 
mineralised areas, dewatering, realignment of Marble Bar Road  and longer term post-
closure landforms); 

• degradation (including changes in water balance) of downslope watercourses and the 
Marsh due to an increase in water erosion and sedimentation as a result of to land 
clearing and creek diversions; and 

• contamination of surface water by hydrocarbons, explosives, chemicals and AMD. 

Management Strategies Implement measures to reduce alterations in sheet flow and downstream sedimentation 
regimes from pits and infrastructure (levee banks and culverts). 
Develop and implement the Surface Water Monitoring Program and Surface Water 
Sampling Procedure consistent with the DoW guideline for mine site water quality 
monitoring. 
Design, install and manage surface water diversion structures that enable non-
contaminated water to be directed around disturbance areas. 
Design, install and manage surface water diversion structures that enable potentially 
contaminated water to be treated. 
Potentially contaminated stormwater within the Project area to be harvested and used for 
construction activities, where appropriate. 
Install erosion and sediment control structures downstream of disturbance areas and 
design final mine landforms to be stable. 
Where surface water is present, vegetation removal on adjacent areas of relief will be 
delayed as long as is practicably possible to avoid erosion and sedimentation. 
Minimise discharge of mine water to the surface. 
Refer to the Construction Chemical Management Plan and Construction Hydrocarbon 
Management Plan. 
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Table 6–2: Construction surface water monitoring. 

MONITORING TIMING REPORTING TIMING RESPONSIBILITIES 

Mine design reviewed 
prior to final construction 
approval to determine 
potential impacts on 
surface hydrology. 

Prior to the 
approval of mine 
disturbance 
areas. 

Clearing outside of approved 
areas to be recorded using 
the Incident Report Form. 

As required. Clearing Foreman. 

Clearing outside of approved 
areas to be reported to the 
DEC and DMP (formerly 
DoIR). 

As required. Site Environmental 
Manager. 

Design infrastructure to 
minimise impacts to on 
sheetflow. 

Prior to 
construction.  

Documented in annual 
Project report.  

As required.  Project Manager. 

Water quality sampling will 
be undertaken to 
determine compliance with 
the DoW guidelines. 

In accordance 
with the Surface 
Water 
Monitoring 
Program. 

Exceedances of the DoW 
guidelines will be reported to 
the DoW. 

Within one 
week. 

Site Environmental 
Manager. 

A summary of the results 
from the water monitoring 
program are included in the 
Project Annual Report. 

Annually. Site Environmental 
Manager. 

All diversion systems to be 
inspected following heavy 
rainfall events to identify 
damage to the system. 

Following 
significant 
rainfall events. 

Damage to diversion 
systems are reported to the 
Area Superintendent. 

As required. All Personnel 

Inspect erosion and 
sediment control 
structures to ensure that 
they are functioning 
correctly. 

Monthly. Damage to diversion 
systems reported to the 
Area Superintendent.  

As required. All Personnel 

In accordance with 
Integrated Water 
Management.  

As required. Report non- compliance 
using the Environmental 
Daybook.  

As required.  Area Superintendent 

Inspection of operational 
areas to ensure any 
chemical spills have been 
dealt with according to the 
Chemical Spill Procedure 
and Hydrocarbon Spill 
Procedure. 

Monthly. Reportable spills/leaks are 
reported to the DoW within 
24 hours. 

Within 24 
hours of a 
reportable 
incident. 

Site Environmental 
Manager. 

Incident report sent to the 
DoW within seven days. 

Within seven 
days of a 
reportable 
incident. 

Site Environmental 
Manager. 

Inspection to be 
conducted periodically to 
ensure compliance. 

Monthly.  Non-compliance to be 
documented and reported to 
Site Environmental 
Manager.  

Within 24 
hours of 
reportable 
incident.  

Area Superintendent. 

 

Table 6–3: Construction surface water reporting requirements and documents. 

REPORTING REQUIREMENTS  

Plans Conceptual Flood Management Plan. 
Construction Chemical Management Plan. 
Construction Hydrocarbon Management Plan. 

Procedures  Chemical Spill Procedure. 
Surface Water Sampling Procedure. 

Programs Surface Water Monitoring Program. 

Reports  Annual Report. 
DoW Incident Report. 
Environmental Daybook. 
Incident Report Form. 
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7 Construction groundwater management plan 

The objectives, targets and strategies for groundwater management at the Project have been given 
in Table 7–1. Monitoring is outlined in Table 7–2, with reporting requirements in Table 7–3. 

Table 7–1: Construction groundwater management plan. 

CONSTRUCTION GROUNDWATER MANAGEMENT PLAN 

Objectives The beneficial use of groundwater resources are not compromised during construction, 
operation and post-closure. 
Compliance with DoW Groundwater Licences. 
Minimise impact of groundwater abstraction on dependant flora, fauna and stock watering 
bores. 
Ensure changes to groundwater quality and flows (hydrogeology) do not adversely impact 
on the Marsh. 

Targets Compliance with all DoW groundwater licences. 

Potential Groundwater 
Impacts 

Construction of the Project has the potential to result in the following impacts to 
groundwater within and surrounding the Project Area: 
• localised drawdown near active pits and Project water supply extends below the pre-

mining water table, impacting on groundwater dependant vegetation, subterranean 
fauna and stock watering bores; and 

• contamination of groundwater with hydrocarbons, explosives, chemicals and AMD. 

Management Strategies Implement the Dewatering Strategy to intercept the movement of saline water from the 
Marsh and deeper parts of the aquifer. 
Implement Integrated Water Management Plan.  
Limit any dewatering to the minimum required to safely mine mineralised areas below the 
pre-mining water table. 
Maximise water use efficiency at the Project and use water obtained from mine dewatering 
and surface water diversion structures.  
Maintain groundwater abstraction activities to ensure compliance with DoW licences.  
All drill holes covered to prevent contamination. 
Consider options for the disposal of groundwater to minimise the movement of highly 
saline water from the Marsh and the deeper parts of the aquifer.  
Refer to the Construction Chemical Management Plan and Construction Hydrocarbon 
Management Plan. 

 



 

Roy Hill Iron Ore Pty Ltd  20 Roy Hill Iron Ore Construction Environmental Management Plan June 2009 

Table 7–2: Construction groundwater monitoring. 
MONITORING TIMING REPORTING TIMING RESPONSIBILITIES 

Monitoring of groundwater 
levels at strategically 
located bores in 
accordance with the 
Groundwater Monitoring 
Program and Groundwater 
Sampling Procedure. 

In accordance 
with the 
Groundwater 
Monitoring 
Program. 

All groundwater sampling 
recorded in the 
Groundwater Monitoring 
Register. 

In accordance 
with the 
Groundwater 
Monitoring 
Program. 

Site Environmental 
Manager. 

Reporting in accordance 
with groundwater licence 
conditions. 

As required. Site Environmental 
Manager. 

Annual Aquifer Review. Annually. Site Environmental 
Manager. 

Mine design reviewed 
prior to final construction 
approval to ensure water 
efficiency measures have 
been incorporated. 

Prior to the 
construction 
approval of mine 
disturbance 
areas. 

Not applicable. Not applicable. Site Environmental 
Manager. 

Monitoring of groundwater 
salinity at strategically 
located bores in 
accordance with the 
Groundwater Monitoring 
Program and Groundwater 
Sampling Procedure. 

In accordance 
with the 
Groundwater 
Monitoring 
Program. 

Reporting to the DoW in 
accordance with 
groundwater licence 
conditions. 

In accordance 
with 
groundwater 
licence 
conditions. 

Site Environmental 
Manager. 

Annual Aquifer Review. Annually. Site Environmental 
Manager. 

Inspections of chemical 
storage areas, waste 
storage in accordance with 
the Construction Chemical 
Management Plan and 
Construction Hydrocarbon 
Management Plan. 

In accordance 
with the 
Construction 
Chemical 
Management 
Plan and 
Construction 
Hydrocarbon 
Management 
Plan. 

Spills/leaks of 
hydrocarbons, explosives, 
chemicals and AMD are to 
be recorded using the 
Incident Report Form. 

As required. Area Superintendent 

Reportable spills/leaks are 
reported to the DoW 
within 24 hours. 

Within 24 hours 
of a reportable 
incident. 

Site Environmental 
Manager. 

Incident report sent to the 
DEC within seven days. 

Within seven 
days of a 
reportable 
incident. 

Site Environmental 
Manager. 

Inspection of random drill 
holes to assess if they are 
correctly covered. 

Quarterly. Inadequately covered 
holes reported to the 
Drilling Superintendent. 

As required. Drilling Superintendent. 

Monitoring of treated 
groundwater to determine 
if remediation is 
successful. 

In accordance 
with the 
Groundwater 
Monitoring 
Program. 

Groundwater Monitoring 
Register. 

As required. Site Environmental 
Manager. 

Review of monitoring 
program to occur annually.  

In accordance 
with Integrated 
Water 
Management 
Plan. 

In accordance with 
Integrated Water 
Management Plan. 

Annually.  Site Environmental 
Manager. 

Inspection to be 
conducted periodically.  

Monthly.  In accordance with 
Integrated Water 
Management Plan. 

Annually. Site Environmental 
Manager. 

 
Table 7–3: Construction groundwater reporting requirements and documents. 

REPORTING REQUIREMENTS  

Plans  Dewatering Strategy. 
Integrated Water Management Plan. 
Construction Chemical Management Plan. 
Construction Hydrocarbon Management Plan. 

Procedures  Groundwater Sampling Procedure. 

Programs Groundwater Monitoring Program. 

Reports  Annual Aquifer Review. 
Annual Report. 
Environmental Daybook. 
Groundwater Monitoring Register. 
Incident Report Form. 
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8 Construction general waste management plan 

The objectives, targets and strategies for waste management at the Project have been given 
in Table 8–1. Monitoring is outlined in Table 8–2, with reporting requirements in Table 8-3.  

Table 8–1: Construction waste management plan. 

CONSTRUCTION WASTE MANAGEMENT PLAN 

Objectives Ensure general waste (industrial, inert, recyclable and putrescible waste) is effectively 
contained and does not interact with the surrounding environment. 
Apply principles of waste minimisation through careful product selection, reuse and 
recycling. 
Waste management practices and procedures meet industry standards and satisfy 
statutory requirements. 

Targets All waste is either recycled or removed off site to the Shire of East Pilbara waste disposal 
facility. 

Potential Waste Impacts Construction of the Project has the potential to result in the following impacts associated 
with waste management within and surrounding the Project Area: 
• contamination of the surrounding environment from ineffective waste management; 
• detrimental impacts on human health; 
• pest species attracted to the Project Area; 
• decline in air quality (odours); and 
• decline in visual amenity. 

Management Strategies Apply the waste management hierarchy (ie elimination, reduction, reuse, recycling, 
treatment and disposal) into Project design. 
Where waste cannot be reused or recycled it will be removed offsite to the Shire of East 
Pilbara waste disposal facility. 
Chemical, hydrocarbon and other hazardous material will be transported off site to an 
appropriate waste disposal facility. 
Inform staff and contractors of waste management strategies and commitments (training 
and induction). 
Bins will have secure lids to prevent fauna access and wind-blown litter. 
No littering permitted. 

 

Table 8–2: Construction waste monitoring. 

MONITORING TIMING REPORTING TIMING RESPONSIBILITIES 

Inspection of waste 
disposal facilities (bins). 

Monthly. Record waste generation 
statistics in the Site Waste 
Register. 

Monthly. Area Superintendent. 

Inspection of recycling 
facilities to determine that 
no waste is inappropriately 
disposed. 

Monthly. Record waste generation 
statistics in the Site Waste 
Register. 

Monthly. Area Superintendent. 

All staff completed the 
environmental induction. 

Prior to 
commencing site 
work. 

Not applicable. Not 
applicable. 

Site Environmental 
Manager. 

Inspection of waste 
disposal facilities to 
determine that no waste is 
inappropriately disposed. 

Monthly. All DEC Controlled Waste 
Disposal Records are filed 
and stored for three years. 

As required. Area Superintendent. 

Inspection of active 
construction and mining 
areas to identify any litter. 

Weekly. Not applicable. Not 
applicable. 

Area Superintendent. 

 

Table 8–3: Construction waste reporting requirements and documents. 

REPORTING REQUIREMENTS  

Reports  DEC Controlled Waste Disposal Records. 
Environmental Daybook. 
Incident Report Form. 
Site Waste Register. 
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9 Construction chemical management plan 

The objectives, targets and strategies for chemical management at the Project have been given 
in Table 9–1. Monitoring is outlined in Table 9-2, with reporting requirements in Table 9–3. 

Table 9–1: Construction chemical management plan. 

CONSTRUCTION CHEMICAL MANAGEMENT PLAN 

Objectives Prevent the transport, storage and use of chemicals at the Project from contaminating soil, 
groundwater and/or surface water. 
Prevent the storage and use of chemicals at the Project from damaging flora and fauna on 
or surrounding the Project area. 
Ensure chemical leaks or spills are cleaned up and any necessary site remediation is 
undertaken. 

Targets All chemicals are stored, used and disposed of correctly. 
No chemicals contamination of soil, groundwater and/or surface water. 

Potential Chemical Impacts Construction of the Project has the potential to result in the following impacts associated 
with chemical management within and surrounding the Project Area: 
• contamination of soil, surface water and groundwater; and 
• loss of habitat, native flora and fauna (including subterranean fauna) and/or stock from 

exposure to chemicals, explosives and AMD. 

Management Strategies All chemicals to be correctly stored according to Australian Standards. 
All spills/leaks to be cleaned up in accordance with the Chemical Spill Procedure. 
Groundwater tested in accordance with the Groundwater Monitoring Program to identify 
any evidence of contamination. 
All chemically contaminated material is disposed of in accordance with the Chemical Spill 
Procedure. 
Ongoing monitoring of flora in accordance with the Flora Monitoring Program to identify 
any impacts of chemical leaks or spills. 
Ongoing monitoring of fauna in accordance with the Species Specific Fauna Monitoring 
Program to identify any impacts of chemical leaks or spills. 
Ongoing monitoring of alternative stock watering points in accordance with the Surface 
Water Monitoring Program. 
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Table 9–2: Construction chemical monitoring. 

MONITORING TIMING REPORTING TIMING RESPONSIBILITIES 

Inspection of active 
construction areas to 
ensure all chemicals are 
correctly stored. 

Monthly. Any incorrectly stored 
chemicals reported using 
the Environmental 
Daybook. 

Ongoing. Area Superintendent. 

Inspection of active 
construction areas to 
ensure any chemical spills 
have been dealt with 
according to the Chemical 
Spill Procedure. 

Monthly. Spills/leaks of chemicals 
(including explosives and 
AMD) are to be recorded 
using the Incident Report 
Form. 

As required. Area Superintendent. 

Reportable spills/leaks are 
reported to the DoW within 
24 hours. 

Within 24 
hours of a 
reportable 
incident. 

Site Environmental 
Manager. 

Incident report sent to the 
DoW within seven days 

Within seven 
days of a 
reportable 
incident. 

Site Environmental 
Manager. 

Sampling in accordance 
with the Groundwater 
Monitoring Program and 
Groundwater Sampling 
Procedure. 

In accordance 
with the 
Groundwater 
Monitoring 
Program. 

Contamination of 
groundwater reported 
using the Incident Report 
Form. 

In accordance 
with the 
Groundwater 
Sampling 
Procedure. 

Site Environmental 
Manager. 

Report describing any 
groundwater 
contamination sent to the 
DoW. 

In accordance 
with the 
Groundwater 
Licence. 

Site Environmental 
Manager. 

In accordance with the 
Flora Monitoring Program. 

In accordance 
with the Flora 
Monitoring 
Program. 

Loss of habitat or flora as 
a result of chemical 
contamination is reported 
using the Incident Report 
Form. 

As required. Area Superintendent. 

In accordance with the 
Species Specific Fauna 
Monitoring Program. 

In accordance 
with the Species 
Specific Fauna 
Monitoring 
Program. 

Loss of fauna as a result 
of chemical contamination 
is reported using the 
Incident Report Form. 

As required. Area Superintendent. 

Water quality at alternative 
stock water points is 
monitored Surface Water 
Monitoring Program to 
ensure it is safe for stock. 

In accordance 
with the Surface 
Water 
Monitoring 
Program. 

Exceedance of stock 
water quality guidelines 
reported to the stock 
owner and DoW. 

As required. Site Environmental 
Manager. 

 

Table 9–3: Construction chemical reporting requirements and documents. 

REPORTING REQUIREMENTS  

Procedures  Chemical Spill Procedure. 
Groundwater Sampling Procedure. 

Programs Flora Monitoring Program. 
Groundwater Monitoring Program. 
Species Specific Fauna Monitoring Program. 
Surface Water Monitoring Program. 

Reports  Annual Report. 
DEC Controlled Waste Disposal Records. 
DoW Incident Report. 
Environmental Daybook. 
Incident Report Form. 
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10 Construction artificial light management plan  

The objectives, targets and strategies for artificial light management at the Project have been given 
in Table 10–1. Monitoring is outlined in Table 10–2, with reporting requirements in Table 10-3.  

Table 10–1: Construction artificial light management plan. 

CONSTRUCTION LIGHT MANAGEMENT PLAN 

Objectives Adopt lighting practices to maximise energy efficiency, reduce greenhouse gas emissions 
and reduce the Project ecological footprint. 
Provide the minimum required lighting to satisfy Occupational Health and Safety (OHS) 
requirements and relevant Australian Standards. 
Minimise the disturbance of migratory avifauna associated with the Marsh. 
Minimise any reduction in amenity for the residents of Roy Hill Pastoral Station. 

Targets Minimise impacts associated with light. 
Where possible, usage of energy efficient lighting. 

Potential Light Impacts Construction of the Project has the potential to result in the following impacts associated 
with light management within and surrounding the Project Area: 
• unnecessary luminaires increase energy consumption and GHG emissions; 
• project lamps fail to satisfy OHS and Australian Standards; 
• adverse behavioural changes to nocturnal fauna and habitat fragmentation and 

reduced connectivity; and 
• reduction of staff or residential amenity. 

Management Strategies When not in use, lighting deemed not essential to personnel safety is to be switched off. 
Photo-electric cell sensors to be installed on all outdoor lighting. 
Ensure lamps maintain light output to Australian Standard and Building Code of Australia 
maintenance levels.  
Energy consumption of Project luminaires to be recorded. 
Position luminaries to directly focus on intended target.  
Select lighting with beam characteristics applicable to the task. 
Design, install and maintain a light monitoring program to ensure the objectives and 
initiatives of the EMP are incorporated into the Project design. 
Installation of electronic lighting control gear to manage voltage, reduce energy 
consumption and increase lamp life. 
Decrease luminance to minimum safe operating levels. 
Minimise light spill from Project luminaires. 
Luminary observations to be recorded at sensitive receptors. Appropriate, site specific 
trigger values will be established in the Light Monitoring Program. 
Expired luminaires will be appropriately disposed to prevent contamination to the 
environment. 
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Table 10–2: Construction artificial light monitoring. 

MONITORING TIMING REPORTING TIMING RESPONSIBILITIES 

The site environmental 
manager will undertake 
regular site inspections to 
ensure all unnecessary 
Project lighting is switched 
off Inspections to be 
conducted in accordance 
with the Light Monitoring 
Program to be prepared. 

Ongoing. Project luminaire use to be 
annually reviewed as a 
component of the Light 
Monitoring Program. 

Annually. Site Electrician. 

Monitoring program to be 
reviewed periodically.  

Annually.  Performance to be recorded 
in Annual Project Report.  

Annually.  Site Environmental 
Manager. 

The site environmental 
manager will ensure 
replacement luminaires 
are correctly installed and 
operating within the 
required guidelines. 

As required. Replaced lamps will be 
recorded in the waste 
disposal register and 
disposed of in accordance 
with the Waste 
Environmental Management 
Plan. 

Ongoing. Site Electrician. 

Inspections undertaken in 
accordance with the Light 
Monitoring Program to be 
prepared. 

Implemented 
during operation. 

Outcomes of the Light 
Monitoring Program included 
in the Project Annual Report. 

Annually.  Site Manager. 

Site specific monitoring 
procedure to be 
conducted in accordance 
with the Light Monitoring 
Program to be prepared. 

Monthly. If trigger values exceeded. As required. Site Environmental 
Manager. 

 
Table 10–3: Construction artificial light reporting requirements and documents. 
REPORTING REQUIREMENTS  

Plans Construction General Waste Management Plan. 
Construction Gaseous Air Emissions Management Plan. 

Programs Light Monitoring Program. 
Species Specific Fauna Monitoring Program. 

Reports  Annual Report. 
Environmental Daybook. 
Incident Report Form. 
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11 Construction hydrocarbon management plan 

The objectives, targets and strategies for hydrocarbon management at the Project have been given 
in Table 11–1. Monitoring is outlined in Table 11-2, with reporting requirements in Table 11-3.  

. 

Table 11–1: Construction hydrocarbon management plan. 

CONSTRUCTION HYDROCARBON MANAGEMENT PLAN 

Objectives Prevent the transport, storage and use of hydrocarbons at the Project from contaminating 
soil, groundwater and/or surface water. 
Prevent the storage and use of hydrocarbons at the Project from damaging flora and fauna 
on or surrounding the Project area. 
Ensure hydrocarbons leaks or spills are cleaned up and any necessary site remediation is 
undertaken. 

Targets All hydrocarbons are stored, used and disposed of correctly. 
No hydrocarbon contamination of soil, groundwater and/or surface water. 

Potential Hydrocarbon 
Impacts 

Construction of the Project has the potential to result in the following impacts associated 
with hydrocarbon management within and surrounding the Project Area: 
• hydrocarbon contamination of soil, surface water and groundwater; and 
• loss of habitat, native flora and fauna (including subterranean fauna) and/or stock from 

exposure to hydrocarbons. 

Management Strategies All hydrocarbons to be stored according to Australian Standard 
AS1940-2004. 
All spills/leaks to be cleaned up in accordance with the Hydrocarbon Spill Procedure. 
Groundwater tested in accordance with the Groundwater Monitoring Program to identify 
any evidence of contamination. 
Monitoring of surface water, groundwater and stock watering points.  
Remediation/disposal of any contaminated soil to remediation farm. 
Soil remediation farm to be aerated, fertilised and kept moist to encourage bioremediation.  
Ongoing monitoring of flora in accordance with the Flora Monitoring Program to identify 
any impacts of hydrocarbon leaks or spills. 
Ongoing monitoring of fauna in accordance with the Species Specific Fauna Monitoring 
Program to identify any impacts of hydrocarbon leaks or spills. 
Ongoing monitoring of alternative stock watering points in accordance with the Surface 
Water Monitoring Program. 
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Table 11–2: Construction hydrocarbon monitoring. 

MONITORING TIMING REPORTING TIMING RESPONSIBILITIES 

Inspect active construction 
areas to ensure all 
hydrocarbons are correctly 
stored. 

Monthly. Incorrectly stored 
hydrocarbons reported 
using the Environmental 
Daybook. 

Ongoing. Area Superintendant. 

Inspect active construction 
areas to ensure any 
hydrocarbon spills have 
been addressed using to 
the Hydrocarbon Spill 
Procedure. 

Monthly. Spills/leaks of 
hydrocarbons are to be 
recorded using the 
Incident Report Form. 

As required. Area Superintendant. 

Provide an oil storage tank 
at the vehicle washdown 
facility of 1,500L capacity.  

Reportable spills/leaks 
are reported to the DoW 
within 24 hours. 

Within 24 hours 
of a reportable 
incident. 

Site Environmental 
Manager. 

Provide an oil/contaminate 
tank of 5,000L at the 
refueling facility with offsite 
removal by road tanker. 

Incident report sent to 
the DoW within seven 
days 

Within seven 
days of a 
reportable 
incident. 

Site Environmental 
Manager. 

Sampling in accordance 
with the Groundwater 
Monitoring Program and 
Groundwater Sampling 
Procedure. 

In accordance 
with the 
Groundwater 
Monitoring 
Program. 

Contamination of 
groundwater reported 
using the Incident 
Report Form. 

In accordance 
with the 
Groundwater 
Sampling 
Procedure. 

Site Environmental 
Manager. 

Report describing any 
groundwater 
contamination sent to 
the DoW. 

In accordance 
with the 
Groundwater 
Licence. 

Site Environmental 
Manager. 

Sampling of surface water, 
groundwater and stock 
watering points.  

In accordance 
with Integrated 
Water 
Management 
Plan. 

Monitoring results to be 
documented in 
Integrated Water 
Management Plan.  

Annually. Site Environmental 
Manager. 

Inspection of the Soil 
Remediation Farm to 
ensure only soil 
contaminated with 
hydrocarbon is placed at 
the farm. 

In accordance 
with the Soil 
Farm 
Remediation 
Procedure. 

Incorrectly disposed soil 
at the Soil Land Farm is 
reported using the 
Environmental Daybook. 

Ongoing. Area Superintendant. 

Soil to be sampled and 
laboratory tested for total 
recoverable hydrocarbon 
(TRH) and benzene, 
toluene, ethylbenzene and 
xylene (BTEX) to measure 
rates of bioremediation. 

Quarterly. Laboratory results and 
bioremediation volumes 
to be described in the 
Project Annual Report. 

Annually. Site Environmental 
Manager. 

In accordance with the 
Flora Monitoring Program. 

In accordance 
with the Flora 
Monitoring 
Program. 

Loss of habitat or flora 
as a result of 
hydrocarbon 
contamination is 
reported using the 
Incident Report Form. 

As required. Area Superintendant. 

In accordance with the 
Species Specific Fauna 
Monitoring Program. 

In accordance 
with the Species 
Specific Fauna 
Monitoring 
Program. 

Loss of fauna as a result 
of hydrocarbon 
contamination is 
reported using the 
Incident Report Form. 

As required. Area Superintendant. 

Water quality at alternative 
stock water points is 
monitored Surface Water 
Monitoring Program to 
ensure it is safe for stock. 

In accordance 
with the Surface 
Water 
Monitoring 
Program. 

Exceedance of stock 
water quality guidelines 
reported to the stock 
owner and DoW. 

As required. Site Environmental 
Manager. 
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Table 11–3: Construction hydrocarbon reporting requirements and documents. 

REPORTING REQUIREMENTS  

Plans Integrated Water Management Plan. 

Procedures Hydrocarbon Spill Procedure. 
Groundwater Sampling Procedure. 
Soil Farm Remediation Procedure. 

Programs Flora Monitoring Program. 
Groundwater Monitoring Program. 
Species Specific Fauna Monitoring Program. 
Surface Water Monitoring Program. 

Reports  Annual Report. 
DoW Incident Report. 
Environmental Daybook. 
Incident Report Form. 
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12 Construction dust management plan 

The objectives, targets and strategies for dust management at the Project have been given 
in Table 12–1. Monitoring is outlined in Table 12–2, with reporting requirements in Table 12–3. 

Table 12–1: Construction dust management plan. 

CONSTRUCTION DUST MANAGEMENT PLAN 

Objectives Minimise dust mobilisation into the atmosphere. 
Maintain air quality consistent with NEPM Ambient Air Quality Standards. 

Targets Air quality complies with the NEPM Ambient Air Quality Standards. 

Potential Dust Impacts Construction of the Project has the potential to result in the following impacts associated 
with dust within and surrounding the Project Area: 
• increase in dust due to vehicle movements, blasting, ore crushing/processing/loading 

activities and from disturbed areas that are cleared of native vegetation; 
• decline and/or loss of vegetation as a result of dust smothering; and 
• damage to the health of site personnel due to dust exposure. 

Management Strategies All vehicles will remain within designated roads and park only in allocated areas. 
Application of dust suppression techniques (eg water trucks with dribble nozzles) along 
roads and at locations of high dust risk, eg stockpiles. 
Trucks and construction plant should be well maintained, in accordance with 
manufacturer’s specifications.  
Trips and trip distances should be reduced where possible.  
Limit the height and number of stockpiles. Revegetate any stockpiles not being used for 
long time periods. 
Modify working practices by limiting scrapers daily working hours and during times of high 
wind. 
Limit the laying of ballast during periods of high winds. 
Application of dust suppression techniques (eg water trucks with dribble nozzles) along 
roads and at locations of high dust risk, eg borrow pits. 
Management of saline dust suppressants. 
Monitor dust emission levels at high risk locations and sensitive receptors. 
Application of dust suppression techniques (eg water trucks with dribble nozzles) along 
roads, at locations of high dust risk, eg stockpiles. 
Minimise clearing of native vegetation. 
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Table 12–2: Construction dust monitoring. 

MONITORING TIMING REPORTING TIMING RESPONSIBILITIES 

Monitoring of susceptible 
vegetation in accordance 
with the Flora Monitoring 
Program to identify any 
decline or loss of flora 

In accordance 
with the Flora 
Monitoring 
Program 

Significant decline or loss of 
flora reported using the 
Incident Report Form. 

As required. Area Superintendant. 

Monitor material 
stockpiling.  

In accordance 
with Dust 
Monitoring 
Program. 

Dust reported in accordance 
with the Air NEPM. 

In 
accordance 
with the Air 
NEPM. 

Site Environmental 
Manager 

Road design reviewed 
prior to final construction 
approval to ensure that all 
roads are designed with 
spoon drains, windrows 
and sumps so that no 
saline water used in dust 
suppression leaves the 
site. 

Prior to the 
construction 
approval of road. 

Not applicable. Not 
applicable. 

Site Manager. 

Drains and sumps are 
inspected to identify any 
damage. 

Monthly. Damage to drains, windrows 
or sumps is reported using 
the Environmental Daybook. 

As required. Area Superintendant. 

Monitoring of dust levels at 
selected Project roads, 
office buildings, Project 
campsites and sensitive 
residences in accordance 
with the Dust Monitoring 
Program. 

In accordance 
with the Dust 
Monitoring 
Program. 

Dust reported in accordance 
with the Air NEPM. 

In 
accordance 
with the Air 
NEPM. 

Site Environmental 
Manager. 

Site inspection to 
determine that all clearing 
is approved and in 
accordance with the 
Vegetation Clearing 
Procedure. 

Weekly. Clearing outside of approved 
areas is to be recorded 
using the Incident Report 
Form. 

As required. Clearing Foreman. 

Any clearing outside of 
approved areas to be 
reported to the DEC and 
DMP (formerly DoIR). 

As required. Site Environmental 
Manager. 

Road and infrastructure 
design reviewed prior to 
final construction approval 
to ensure dust 
management measures 
have been incorporated. 

Prior to the 
construction 
approval of road 
and 
infrastructure. 

Not applicable. Not 
applicable. 

Site Manager. 

 

Table 12–3: Construction dust reporting requirements and documents. 

REPORTING REQUIREMENTS  

Procedures Vegetation Clearing Procedure. 

Programs Dust Monitoring Program. 
Flora Monitoring Program. 

Reports  Annual Report. 
Environmental Daybook. 
Incident Report Form. 
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13 Construction gaseous air emissions management plan 

The objectives, targets and strategies for air emission management at the Project have been given 
in Table 13–1. Monitoring is outlined in Table 13-2, with reporting requirements in Table 13-3.  

. 

Table 13–1: Construction gaseous air emission management plan. 

CONSTRUCTION GASEOUS AIR EMISSIONS MANAGEMENT PLAN 

Objectives Maintain air quality consistent with NEPM Ambient Air Quality Standards. 
Minimise Green House Gas emissions during operation of the Project. 

Targets Air quality complies with the NEPM Ambient Air Quality Standards. 

Potential Gaseous Air 
Emissions Impacts 

Construction of the Project has the potential to result in the following impacts associated 
with gaseous air emissions at a local, regional and global level: 
• greenhouse gas emissions from the generation of electricity, burning of hydrocarbon 

transport fuel, fumes from blasting activities, disposal and treatment of waste and 
wastewater, and the decay of cleared native vegetation. 

Management Strategies Consider options for the fuel used for on-site electricity generation and efficiency of 
generators. 
Maximise energy efficiency of stationary equipment using electricity on-site. 
Maximise fuel efficiency of mobile equipment and fuel type used and minimise haulage 
distances. 
Regularly inspect, maintain and replace mobile equipment so that efficiency is maximised 
during the life of the item. 
Maximise the efficiency of blasting operations. 
Minimise production of waste materials and maximise efficiency of waste disposal and 
wastewater treatment. 
Minimise the area of native vegetation that is cleared and where possible avoid more 
heavily vegetated areas. 
Investigate carbon sequestration options to offset Project generated GHG emissions. 
Monitor, report and manage energy consumption.  
Quantify energy production, energy consumption, GHG emissions and efficiencies. 
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Table 13–2: Construction gaseous air emission monitoring. 

MONITORING TIMING REPORTING TIMING RESPONSIBILITIES 

Fuel efficiency of 
generating plant and 
energy efficiency of 
stationary equipment is 
reviewed prior to purchase 
or lease approval 
according to the 
Greenhouse Gas 
Accounting and Reporting 
Program. 

Prior to 
purchase/lease 
approval of 
generating plant 
and stationary 
equipment. 

Sustainability Report. 
National Greenhouse and 
Energy Reporting. 
Energy Efficiency 
Opportunities Reporting. 
Greenhouse Challenge 
Plus Reporting. 

Annually. Site Environmental 
Manager. 

Fuel efficiency and 
emissions profile of mobile 
equipment is reviewed 
prior to purchase/lease 
approval according to the 
Greenhouse Gas 
Accounting and Reporting 
Program. 

Prior to 
purchase/lease 
approval of mobile 
equipment. 

Sustainability Report. 
National Greenhouse and 
Energy Reporting. 
Energy Efficiency 
Opportunities Reporting. 
Greenhouse Challenge 
Plus Reporting. 

Annually. Site Environmental 
Manager. 

Mobile equipment 
inspections and 
maintenance will be 
recorded on the Site 
Mobile Equipment Service 
Certificate. 

According to 
equipment 
operating manual. 

Site Mobile Equipment 
Service Certificate. 

According to 
equipment 
operating 
manual. 

Site Maintenance 
Manager. 

Explosive types will be 
selected to achieve 
minimal greenhouse gas 
emissions. 
Blasting procedures will be 
developed prior to blasting 
works and reviewed in 
stages in accordance with 
the Greenhouse Gas 
Accounting and Reporting 
Program. 

Prior to blasting 
works/stages. 

Sustainability Report 
National Greenhouse and 
Energy Reporting 
Energy Efficiency 
Opportunities Reporting 
Greenhouse Challenge 
Plus Reporting. 

Annually. Explosives Manager  
Site Environmental 
Manager. 

In accordance with the 
Waste Disposal Procedure 
and the Wastewater 
Treatment Procedures. 

During Project 
design phase then 
ongoing annually 
for life of Project. 

Sustainability Report. 
National Greenhouse and 
Energy Reporting. 
Greenhouse Challenge 
Plus Reporting. 

Annually. Site Environmental 
Manager. 

Site inspection to 
determine that all clearing 
is approved and in 
accordance with the 
Vegetation Clearing 
Procedure. 

Weekly. Sustainability Report. 
Greenhouse Challenge 
Plus Reporting. 

Annually. Clearing Foreman 
Site Environmental 
Manager. 

Any clearing outside of 
approved areas to be 
recorded using the Incident 
Report Form. 

As required. Clearing Foreman 

Any clearing outside of 
approved areas to be 
reported to the DEC and 
DMP (formerly DoIR). 

Site Environmental 
Manager. 

In accordance with 
established Federal and 
State policies.  

Monthly.  Greenhouse Challenge 
Plus Reporting. 

Annually.  Site Environmental 
Manager. 

Consider on site and off 
site carbon sequestration 
options. 

Annually.  Greenhouse Challenge 
Plus Reporting. 

Annually.  Site Environmental 
Manager. 

Not applicable. Prior to 
construction.  

Greenhouse Challenge 
Plus Reporting. 

Annually. Site Environmental 
Manager. 
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Table 13–3: Construction gaseous air emission  reporting requirements and documents. 

REPORTING REQUIREMENTS  

Procedures Greenhouse Gas Management Procedures. 
Waste Disposal Procedure. 
Wastewater Treatment Procedures. 
Vegetation Clearing Procedure. 

Programs Greenhouse Gas Accounting and Reporting Program. 

Reports  Annual Report. 
Energy Efficiency Opportunities Reporting. 
Environmental Daybook. 
Greenhouse Challenge Plus Reporting. 
Incident Report Form. 
National Greenhouse and Reporting. 
Site Mobile Equipment Service Certificate. 
Sustainability Report. 
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14 Construction noise and vibration management plan 

The objectives, targets and strategies for noise management at the Project have been given 
in Table 14–1. Monitoring is outlined in Table 14–2, with reporting requirements in Table 14-3.  

Table 14–1: Construction noise and vibration management plan. 

CONSTRUCTION NOISE AND VIBRATION MANAGEMENT PLAN 

Objectives Minimise noise generation. 
Minimise impacts on sensitive fauna. 
Avoid impacts of noise pollution on RHIO staff and sub-contractors. 
Avoid impacts to the amenity of nearby residents. 

Targets No adverse health impacts of from noise pollution on Project staff and contractors. 
No complaints from nearby residents. 

Potential Noise and 
Vibration Impacts 

Construction of the Project has the potential to result in the following noise related impacts 
within and surrounding the Project area: 
• restriction of available fauna habitat;  
• loss of amenity of nearby residence (Roy Hill homestead and construction 

accommodation camp) due to noise from: 
- vehicle movements within the Project area, the realigned Marble Bar Road; 
- blasting activities; 
- construction activities; and 

• noise related injuries to Project staff and contractors. 

Management Strategies Consider the operating noise, vibration and potential mitigation measures (eg sound 
absorption devices) of mobile equipment when selecting makes and models to purchase or 
lease. 
Regularly inspect, maintain and replace mobile equipment so that noise levels are 
minimised during the equipment life. 
Any blasting will be restricted to daylight hours and conducted to set schedules. 
Any noise complaints lodged are promptly responded to by the Site Environmental 
Manager. 
Blasting operation would comply with the most stringent airblast limit of 115dB Linear at 
the nearest noise sensitive dwellings. 
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Table 14–2: Construction noise and vibration monitoring. 

MONITORING TIMING REPORTING TIMING RESPONSIBILITIES 

Inspections to ensure that 
no clearing has occurred 
outside the approved time-
period. 

Weekly. Clearing outside of approved 
times is to be recorded using 
the Incident Report Form. 

As required. Clearing Foreman. 

Clearing outside of approved 
areas is reported to the DEC 
and DMP (formerly DoIR). 

As required. Site Environmental 
Manager. 

Road and infrastructure 
design reviewed prior to 
final approval to ensure 
noise management 
measures have been 
incorporated. 

Prior to the 
approval of road 
and 
infrastructure 
construction. 

Not applicable. Not 
applicable. 

Senior Project Engineer. 

Noise specifications of 
mobile and fixed plant are 
reviewed prior to purchase 
or lease approval. 

Prior to 
purchase/lease 
approval of 
mobile and fixed 
plant. 

Not applicable. Not 
applicable. 

Site Procurement 
Manager. 

Ongoing monitoring of 
construction noise to 
quantify impacts at nearby 
residences in accordance 
with the Noise Monitoring 
Program. 

In accordance 
with the Noise 
Monitoring 
Program. 

Exceedance of the 
Environmental Protection 
(Noise) Regulations, 1997 is 
reported to the DEC. 

As required. Site Environmental 
Manager. 

Exceedances and 
complaints are summarised 
in the Project Annual Report. 

Annually. Site Environmental 
Manager. 

Monitoring conducted 
according to the Noise 
Monitoring Program 

In accordance 
with the Noise 
Monitoring 
Program. 

Exceedance of the 
Environmental Protection 
(Noise) Regulations, 1997 is 
reported to the DEC. 

As required. Site Environmental 
Manager. 

Exceedances and 
complaints are summarised 
in the Project Annual Report. 

Annually. Site Environmental 
Manager. 

Complaints register 
reviewed to determine that 
all complaints have been 
closed out within a period 
of one month. 

Monthly. Acknowledgement of 
complaint issues to 
instigator describing how 
complaint will be addressed. 

Within seven 
days. 

Site Environmental 
Manager. 

Complaint response issued 
to the instigator describing 
any investigations, 
outcomes and management 
measures. 

Within one 
month. 

Site Environmental 
Manager. 

Exceedances and 
complaints are summarised 
in the Project Annual Report. 

Annually. Site Environmental 
Manager. 

 

Table 14–3: Construction noise and vibration reporting requirements and documents. 

REPORTING REQUIREMENTS  

Programs Noise Monitoring Program. 

Reports  Annual Report. 
Environmental Daybook. 
Incident Report Form. 
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15 Construction fire management plan 

The objectives, targets and strategies for fire management at the Project have been given in Table 
15–1. Monitoring is outlined in Table 15–2, with reporting requirements in Table 15-3.  

. 

Table 15–1: Construction fire management plan. 

CONSTRUCTION FIRE MANAGEMENT PLAN 

Objectives To ensure Project activities do not result in the deliberate or accidental ignition of bushfire. 

Targets No bushfires started as a result of mining operation activities. 

Potential Fire Impacts Construction of the Project has the potential to result in the following impacts associated 
with fires within and surrounding the Project Area: 
• damage to infrastructure and facilities; and 
• damage, injury or death of people, flora and fauna. 

Management Strategies All vehicles run on diesel. 
Fire extinguishers fitted in all buildings, mining fleet, light vehicles and drill rigs. 
Structures that divert surface water flow (eg windrows and spoon drains and roads) will act 
as fire breaks. 
Field maintenance to be conducted on a fire break, eg cleared ground. 
All staff and sub-contractors will undertake fire safety training (OHS induction). 
No open fires permitted within the Project area. 
Regular liaisons with the Shire regarding current fire danger status, bushfires and fire bans 
Fire management coordinated by the Project Chief Fire Warden. 
A dust suppression vehicle capable of use as a fire response vehicle. 

 

Table 15–2: Construction fire monitoring. 

MONITORING TIMING REPORTING TIMING RESPONSIBILITIES 

Inspections in accordance 
with the Safety 
Management Plan to 
ensure all fire fighting 
devices are in good 
working order. 

Monthly. Records of inspections and 
maintenance recorded in the 
Site Safety Register. 

Monthly. Chief Fire Warden. 

Inspections to ensure fire 
breaks have been 
established. 

Annually. Firebreak status to be 
updated in the Site Safety 
Register. 

Annually. Chief Fire Warden. 

Inspections to identify any 
field maintenance 
conducted in an 
inappropriate location. 

Monthly. Unsuitable field 
maintenance reported to the 
Workshop/Mechanical 
Manager using the 
Environmental Daybook. 

As required Site Maintenance 
Manager. 

All staff completed the 
OHS induction. 

Prior to 
commencing site 
work. 

Not applicable. Not 
applicable. 

Site Safety Manager. 

Site inspection to identify 
evidence of any open 
fires. 

Monthly. All fire events to be reported 
using the Incident Report 
Form. 

As required. Chief Fire Warden. 

Contact with Shire 
Environment, Health and 
Safety Officer regarding 
fire risks in the area. 

Monthly. Not applicable. Not 
applicable. 

Chief Fire Warden. 

 

 

 

 

 



 

Roy Hill Iron Ore Pty Ltd  40 Roy Hill Iron Ore Construction Environmental Management Plan June 2009 

Table 15–3: Construction fire reporting requirements and documents. 

REPORTING REQUIREMENTS  

Plans Safety Management Plan. 

Reports  Environmental Daybook. 
Incident Report Form. 
Site Safety Register. 
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16 Construction Aboriginal heritage management plan 

The objectives, targets and strategies for Aboriginal heritage management at the Project are given 
in Table 16–1. Monitoring is outlined in Table 16–2, with reporting requirements in Table 16-3.  

Table 16–1: Construction Aboriginal heritage management plan. 

CONSTRUCTION ABORIGINAL HERITAGE MANAGEMENT PLAN 

Objectives Manage activities in a manner that complies with the Aboriginal Heritage Act, 1972. 
Protecting places and objects of Aboriginal heritage value that exist within the Project area. 

Targets No impact on Aboriginal heritage sites without approval from the Minister for Indigenous 
Affairs. 

Potential Aboriginal 
Heritage Impacts 

Construction of the Project has the potential to result in the following impact to Aboriginal 
heritage within and surrounding the Project Area: 
• damage to aboriginal heritage sites and/or ethnographical values located within or 

immediately adjacent to planned disturbance areas. 

Management Strategies Where possible avoid disturbance to known cultural heritage sites and places with 
recognised ethnographical values. 
Where disturbance of known cultural heritage sites and places with recognised 
ethnographical values cannot be avoided, obtain Ministerial consent under Section 18 
(Aboriginal Heritage Act, 1972). 
Implement control measures to protect undisturbed cultural heritage sites adjacent to 
Project areas (eg signposts, fencing, awareness programs for personnel) in conjunction 
with the Nyiyaparli People. 
Any newly identified or unauthorised disturbances to culturally sensitive sites will be 
reported to the Department of Indigenous Affairs and representatives of the Nyiyaparli 
people. 
Staff and contractor site inductions will include cultural awareness.  

 

Table 16–2: Construction Aboriginal heritage monitoring. 

MONITORING TIMING REPORTING TIMING RESPONSIBILITIES 

Conduct heritage surveys 
on any proposed new 
disturbance areas 
according to the Aboriginal 
Heritage Procedure. 

Prior to work 
commencing in 
new disturbance 
areas. 

Culturally sensitive sites will 
be immediately reported to 
the Department of 
Indigenous Affairs. 

As required. Archaeologists and/or 
Anthropological 
Consultant. 

Site inspections to ensure 
compliance with any 
conditions of the 
Ministerial consent under 
Section 18.  

In accordance 
with any 
conditions of the 
Ministerial 
consent under 
Section 18. 

In accordance with any 
conditions of the Ministerial 
consent under Section 18. 

In 
accordance 
with any 
conditions of 
the 
Ministerial 
consent 
under 
Section 18. 

Indigenous Relations 
Coordinator. 

Inspect implemented 
control measures in 
accordance with the 
Aboriginal Heritage 
Monitoring Program. 

Biannually. Report any disturbance of 
known cultural heritage sites 
to the Department of 
Indigenous Affairs and 
representatives of the 
Nyiyaparli people. 

As required. Indigenous Relations 
Coordinator. 

Inspect known cultural 
heritage sites in 
accordance with the 
Aboriginal Heritage 
Monitoring Program to 
ensure unauthorised 
disturbances have not 
occurred. 

Regular intervals 
as set out in the 
Aboriginal 
Heritage 
Management 
Procedure. 

Report any disturbance of 
known cultural heritage sites 
to the Department of 
Indigenous Affairs and 
representatives of the 
Nyiyaparli people. 

As required. Indigenous Relations 
Coordinator. 

Records to be kept of all 
site personnel and 
contractor inductions  

Not applicable. Report any suspected new 
heritage sites or artefacts. 

As required. All personnel. 

Report any damage to 
heritage sites using the 
Incident Report Form. 

As required. All personnel. 
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Table 16–3: Construction Aboriginal heritage reporting requirements and documents. 

REPORTING REQUIREMENTS  

Programs Aboriginal Heritage Monitoring Program. 
Aboriginal Heritage Management Plan. 

Procedures Aboriginal Heritage Management Procedure. 
Ground Disturbance Procedure. 

Reports  DIA Section 18 Approvals. 
Environmental Daybook. 
Incident Report Form. 
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17 Training 

Training will be provided to ensure all staff and contractors are aware of commitments and 
procedures pertinent to this CEMP. The training program will ensure staff are aware of the potential 
environmental impacts associated with the Project. The training program shall be inclusive of the 
following topics: 

• An overview of the Project area’s environmental value and the potential environmental impacts 
of Project activities; and 

• The need to notify the Environmental Team of: 

- weed infestations; 

- fauna injuries/fatalities; 

- feral animal sightings; 

- any erosion of topsoil stockpiles; 

- any clearing outside of approved areas; 

- any water leaks; 

- any suspected new aboriginal heritage sites or artefacts; and 

- any damage to Aboriginal heritage sites. 

Specific environmental training will be provided to staff and contractors to ensure they are provided 
with the skills to carry out specific responsibilities identified in the CEMP. These specific training 
requirements are described in the relevant monitoring programs. 
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1 Introduction 

1.1 Project overview 
The Roy Hill 1 Project has a total operating life of approximately 20 years; however the operation 
will be divided into two stages. The scope of the two stages is described below: 

• Stage 1: construction of all infrastructure to meet the full 20 year life of mine, plus mining and 
processing ore from the Stage 1 Mining Area. Dewatering to provide ‘dry’ mining conditions in 
the Stage 1 area and advanced dewatering from future mining areas in Stage 2 in the 
southeast of the project area will supply the majority of water for operations. Additional water 
from opportunistic capture of rainfall will also be used to make up any shortfall. This will mean 
that all water requirements for Stage 1 would be sourced entirely from within the Project area 
and an external water supply would not be required. Saline water produced from dewatering 
will be disposed in an evaporation pond. 

• Stage 2: mining and processing ore from the Stage 2 Mining Area and an external water 
supply. 

1.2 Purpose of this document 
This document is the Operation Environmental Management Plan (OEMP) designed for the 
operational phase of the Project. The OEMP provides the framework for managing environmental 
impacts during Stage 1 activities. 

1.3 Objective 
The objective of the OEMP is to minimise and, where possible, eliminate any adverse 
environmental impacts associated with operation of the Project. Each management plan within the 
OEMP describes the specific objectives for managing a specific environmental aspect. 

1.4 Implementation 
This plan is to be implemented on commencement of mine commissioning activities and 
throughout the operating life of the Project. This plan will be reviewed on a regular basis to ensure 
that it is current and addresses any changes in mine conditions. On completion of the Project this 
plan will be superseded by the Mine Closure Plan. 

1.5 Relevant legal and other requirements 
The legal and other requirements of the OEMP are provided below in Table 1–1, with other non-
legislative requirements given in Table 1–2.  

Table 1–1: Commonwealth and Western Australian legislation applicable to the OEMP. 
LEGISLATION 

Commonwealth 
Aboriginal and Torres Strait Islander Heritage Protection Act, 1984 

Aboriginal and Torres Strait Islander Heritage Protection Regulations, 1984 

Energy Efficiency Opportunities Act, 2006 and  Regulations, 2006 

Environment Protection and Biodiversity Conservation (EPBC) Act, 1999 

Environment Protection and Biodiversity Conservation Regulations, 2000 

National Greenhouse and Energy Reporting Act, 2007 

Native Title Act, 1993 

Western Australia 
Aboriginal Heritage Act, 1972 

Aboriginal Heritage Regulations, 1974 
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LEGISLATION 
Agricultural and Related Resources Protection Act, 1976 

Biosecurity and Agricultural Management Act, 2007 

Bush Fire Regulations, 1954 

Bush Fires Act, 1954 

Conservation and Land Management Regulations, 2002 

Conservation and Land Management, Act 1984 

Contaminated Sites Act, 2003 

Contaminated Sites Regulations, 2006 

Dangerous Goods Safety (Explosives) Regulations, 2007 

Dangerous Goods Safety (General) Regulations, 2007 
Dangerous Goods Safety (Road and Rail Transport of Non-explosives) Regulations, 2007 
Dangerous Goods Safety (Storage and Handling of Non-explosives) Regulations, 2007 
Dangerous Goods Safety Act, 2004 

Environment Protection and Biodiversity (EPBC) Act, 1999 

Environment Protection and Biodiversity Conservation Regulations, 2000 

Environmental Protection (Clearing of Native Vegetation) Regulations, 2004 

Environmental Protection (Concrete Batching and Cement Product Manufacturing) Regulations, 1998 
Environmental Protection (Rural Landfill) Regulations, 2002 

Environmental Protection (Unauthorised Discharges) Regulations, 2004 

Environmental Protection Act, 1986 

Health Act, 1911 
Litter Act, 1979 

Local Government Act, 1960 

Mines Safety and Inspection Regulations, 1995 

Mining Act, 1978 

Pollution of Waters by Oil and Noxious Substances Act, 1987 
Rights in Water and Irrigation Act, 1914 

Rights in Water and Irrigation Regulations, 2000 

Soil and Land Conservation Act, 1945 

Soil and Land Conservation Regulations, 1992 

Waterways Conservation Act, 1976  

Waterways Conservation Regulations, 1981 

Wildlife Conservation Act, 1950 

Wildlife Conservation Regulations, 1970 

Table 1–2: Other requirements applicable to the OEMP. 
OTHER REQUIREMENTS 
A Guide to the Application of the ANZECC/ARMCANZ Water Quality Guidelines in the Minerals Industry. Australian 
Centre for Mining Environmental Research, 2003 
AS 5667.1:1998 Water Quality Sampling Part 1: Guidance on the Design and Sampling Techniques and the Preservation 
and Handling of Samples 
AS/NZS 1158: Lighting for roads and public spaces 

AS/NZS 1680: Interior lighting 

AS/NZS 1798-1992: Lighting poles and bracket arms – Preferred dimensions 

AS/NZS 3580.1.1:2007: Methods for sampling and analysis of ambient air, Part 1.1: Guide to siting air monitoring 
equipment. 
AS/NZS 3580.1.1:2007: Methods for sampling and analysis of ambient air, Part 1.1: Guide to siting air monitoring 
equipment 
AS/NZS 3580.10.1:2003: Methods for sampling and analysis of ambient air, Method 10.1: Determination of particulate 
matter – Deposited Matter – Gravimetric method. 
AS/NZS 3580.9.8: 2001: Methods for sampling and analysis of ambient air, Method 9.8: Determination of suspended 
particulate matter – PM10 continuous direct mass method using a tapered element oscillating microbalance analyser. 
AS/NZS 4065:2000: Concrete utility services poles 

http://www.saiglobal.com/shop/Script/Details.asp?DocN=AS0733768423AT
http://www.saiglobal.com/shop/Script/Details.asp?DocN=stds000006033
http://www.saiglobal.com/shop/Script/Details.asp?DocN=AS326477337210
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OTHER REQUIREMENTS 
AS/NZS 4282-1997: Control of the obtrusive effects of outdoor lighting 

AS/NZS 4676:2000: Structural design requirements for utility services poles 

AS/NZS 4677:2000: Steel utility services poles 

AS/NZS 4782 Double-capped fluorescent lamps 

AS/NZS 60598: Luminaires 

Australian and New Zealand Guidelines for Fresh and Marine Water Quality, 2000 

Australian Code for the Transport of Dangerous Goods by Road and Rail (Seventh Edition) (ADG Code), 2007 

Australian Standard AS 1940-2004 - Storage and Handling of Flammable and Combustible Liquids 

Building Code of Australia: Mandatory energy efficiency measures for Class 2, 3 and 4 buildings 

DEC Contaminated Sites Guidelines 

Enduring Value – the Australian Minerals Industry Framework for Sustainable Development 

Environmental Notes on Firebreaks, March 2001 

Environmental Notes on Waste Rock Dumps, January 2001 

Environmental Protection Authority Guidance Statement  No. 18 - Prevention of Air Quality Impacts from Land 
Development Sites, March 2000 
Environmental Protection Authority Guidance Statement  No. 18 - Prevention of Air Quality Impacts from Land 
Development Sites, March 2000 
Environmental Protection Authority Guidance Statement  No. 48 - Draft Guidance on Groundwater Environmental 
Management Areas 
Environmental Protection Authority Guidance Statement No. 12 - Minimising Greenhouse Gas Emissions, October 2002 

Environmental Protection Authority Position Statement No. 2 - Environmental Protection of Native Vegetation in Western 
Australia, December 2000 
Environmental Protection Authority Position Statement No. 3 - Terrestrial Biological Surveys as an Element of 
Biodiversity Protection, March 2002 
Environmental Protection Authority Position Statement No. 4 - Environmental Protection of Wetlands, November 2004 
Environmental Protection Authority Position Statement No. 5 - Environmental Protection and Ecological Sustainability of 
the Rangelands in Western Australia, November 2004 
Environmental Protection Authority Position Statement No. 6 - Towards Sustainability, August 2004 

Environmental Protection Authority Position Statement No. 7 - Principles of Environmental Protection, August 2004 

Environmental Protection Authority Position Statement No. 7 - Principles of Environmental Protection, August 2004 

Environmental Protection Authority Position Statement No. 7 - Principles of Environmental Protection, August 2004 

Environmental Protection Authority Position Statement No. 8 - Environmental Protection in Natural Resource 
Management, June 2004 
Environmental Protection Authority Position Statement No. 9 - Environmental Offsets, January 2006 

Environmental Protection Authority Water Quality Guidelines for Fresh and Marine Waters, 1993 

EPA Position Statement No. 7 - Principles of Environmental Protection, August 2004 

Framework for Responsible Mining 

Guidelines for Mining in Arid Environments, June 1996 

Guidelines for Mining in Arid Environments, June 1996 

Guidelines for Mining in Arid Environments, June 1996 

Guidelines for the Protection of Surface and Groundwater Resources During Exploration Drilling, November 2002 

HB 69.12-2004: Guide to traffic engineering practice – Roadway Lighting 

Mining Below the Water Table in the Pilbara, August 1999; 

National Environmental Protection Measure for Ambient Air Quality. 

National Environmental Protection Measure for Ambient Air Quality 

Pollution of Waters by Oil and Noxious Substances Act, 1987 

 

http://www.saiglobal.com/shop/Script/Details.asp?DocN=stds000017299
http://www.saiglobal.com/shop/Script/Details.asp?DocN=AS115049875679
http://www.saiglobal.com/shop/Script/Details.asp?DocN=AS207832651014
http://www.saiglobal.com/shop/Script/Details.asp?DocN=AS092016178566
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2 Operation flora management plan 

The objectives, targets and strategies for flora management at the Project have been given 
in Table 2–1. Flora monitoring is outlined in Table 2-2, with reporting requirements in Table 2-3.  

Table 2–1: Operation flora management plan. 

OPERATION FLORA MANAGEMENT PLAN 

Objectives  Minimise adverse impacts on the abundance, species diversity, geographic distribution and 
productivity of vegetation communities. 
Avoid the disturbance of any protected or listed flora species or ecological communities 
identified within the Project Area. 

Targets No clearing to occur outside approved clearing areas. 
No Declared Rare Flora (DRF), Priority flora or Threatened Ecological Communities 
(TEC’s) are removed. 

Potential Flora Impacts Operation of the Project has the potential to result in the following impacts on flora species 
and vegetation communities within and surrounding the Project area: 
• loss of threatened flora, ecological communities or native pasture rangelands; 
• habitat fragmentation and reduced connectivity; 
• degradation of vegetation communities (mulga) and flora due to mine disturbance; 
• loss of groundwater dependent flora/vegetation as a result of hydrogeological 

changes, eg drawdown; and 
• decline or loss in native vegetation resulting from the application of saline dust 

suppressants or “dust smothering” leading to decreased photosynthetic capacity. 

Management Strategies Minimise clearing of vegetation. 
Use markers or flagging to delineate areas of vegetation to be cleared.  
Use GPS software in earthmoving machinery navigation to identify clearing boundaries. 
Approval required from Environmental Site Manager prior to clearing. 
Develop and implement Flora Monitoring Program. 
Develop and implement weed control/eradication measures including Weed Management 
Measures. 
Develop and implement Equipment Hygiene Procedures. 
Mine and road disturbance areas designed to avoid, minimise and/or mitigate impacts on 
pre-mining surface water flows, in particular sheetflow. 
Discharge locations have minimal potential impacts on native vegetation. 
Surface water diversions will be located, where possible, to minimise impacts on native 
vegetation. 
Minimise discharge of mine water to the surface. 
Implement the Flora Monitoring Program to ensure mine impacts on vegetation 
communities (mulga woodlands) does not exceed those predicted prior to development. 
Conduct progressive rehabilitation at the earliest opportunity. 
Implement the Flora Monitoring Program to ensure mine impacts on Groundwater 
Dependant Flora do not exceed those predicted prior to development. 
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Table 2–2: Operation flora monitoring. 

MONITORING TIMING REPORTING TIMING RESPONSIBILITIES 

Monitoring of vegetation to 
identify any decline or loss 
of flora. 

Prior to 
construction.  

Report any significant 
decline or loss of flora 
reported using the Incident 
Report Form. 

Annually.  Site Environmental 
Manager. 

Monitor spread of weeds 
and implement eradication 
measures to minimise 
impacts.  

Prior to 
construction.  

Identification of weeds to be 
reported to environmental 
personnel using the 
Environmental Daybook.  

As required.  All personnel. 

Monitoring of susceptible 
vegetation to identify any 
decline or loss of flora. 

In accordance 
with the Flora 
Monitoring 
Program 

Report any significant 
decline or loss of flora using 
the Incident Report Form. 

As required. Site Environmental 
Manager. 

Monitoring of the condition 
of groundwater dependant 
vegetation to identify any 
stressed or dead 
vegetation inside and 
outside the predicted cone 
of depression. 

In accordance 
with the Flora 
Monitoring 
Program. 

Quarterly Condition Report 
of Groundwater Dependent 
Vegetation. 

Quarterly. Site Environmental 
Manager. 

Report any significant 
deaths of flora outside the 
predicted cone of 
depression to the DEC and 
DMP (formerly DoIR). 

As required. Site Environmental 
Manager. 

Monitoring of susceptible 
vegetation to identify any 
decline or loss of flora. 

In accordance 
with the Flora 
Monitoring 
Program. 

Report any significant 
decline or loss of flora using 
the Incident Report Form. 

As required. Site Environmental 
Manager. 

 

Table 2–3: Flora reporting requirements and documents. 

REPORTING REQUIREMENTS  

Procedures  Ground Disturbance Permit Procedure. 
Topsoil Stripping Procedure. 
Vegetation Clearing Procedure. 
Equipment Hygiene Procedure. 

Programs Flora Monitoring Program. 

Reports  Annual Report. 
Environmental Daybook. 
Incident Report Form. 
Quarterly Condition Report of Groundwater Dependent Vegetation. 

 



 

Roy Hill Iron Ore Pty Ltd  7 Roy Hill Iron Ore Operation Environmental Managemental Plan June 2009 

3 Operation weed management plan 

The objectives, targets and strategies for weed management at the Project have been given 
in Table 3–1. Weed monitoring is outlined in Table 3-2 with reporting requirements in Table 3–3: 
Weed reporting requirements and documents.. 

Table 3–1: Operation weed management plan. 

OPERATION WEED MANAGEMENT PLAN 

Objectives Ensure operational activities do not result in the introduction of new weed species or 
spread of existing weed species within the Project area. 
To reduce and where possible eradicate weeds within the Project area. 

Targets No new weed species are introduced into the Project area. 
Existing weed infestations are reduced and where possible eliminated within the Project 
area. 

Potential Weed Impacts The operational activities associated with the Project have the potential to:  
• introduce or spread weeds within the Project area; and 
• cause a loss in biodiversity resulting in ecosystem simplification. 

Management Strategies Develop and implement weed control/eradication measures including a Weed 
Management Procedure and Weed Management Program. 
Approval required from Environmental Site Manager prior to clearing. 
Site induction includes a requirement to notify the Environment Team of any weed 
infestations. 
Weed identification posters prepared and displayed around the site listing weed species 
and control methods. 
Develop and implement the Equipment Hygiene Procedure including vehicle washdown 
bays and management of washdown waste. 
Develop and implement Topsoil Management Procedures to limit the spread of known 
weed species and retain soil quality 
Weed infestations identified in the baseline survey are removed or controlled as part of the 
Weed Management Program. 
New weed infestations are identified and included in the Weed Management Program. 

Table 3–2: Operation weed monitoring. 

MONITORING TIMING REPORTING TIMING RESPONSIBILITIES 

Inspection of known weed 
locations and to identify 
any new outbreaks. 

Monthly. Effectiveness of weed 
control/eradication 
measures to be reviewed 
annually and included in the 
Project Annual Report 

Annually. Site Environmental 
Manager. 

Site inspection to 
determine that posters are 
still on display and contain 
relevant information. 

Monthly. Not applicable. Not 
applicable. 

Area Superintendent. 

Inspections to ensure 
compliance with the 
Equipment Hygiene 
Procedure. 

Monthly. Non-compliance with the 
Equipment Hygiene 
Procedure reported using 
the Environmental Daybook. 

As required. Area Superintendent. 

Inspection of topsoil 
stockpiles to ensure all 
efforts are made to retain 
soil properties. 

Monthly. Non-compliance with the 
Topsoil Management 
Procedure reported using 
the Environmental Daybook. 

As required. Area Superintendent. 

Table 3–3: Weed reporting requirements and documents. 

REPORTING REQUIREMENTS  

Procedures  Equipment Hygiene Procedure. 
Weed Management Procedure. 
Vegetation Clearing Procedure. 
Topsoil Stripping Procedure. 

Programs Weed Management Program 

Reports  Annual Report. 
Environmental Daybook. 
Incident Report Form. 
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4 Operation fauna management plan 

The objectives, targets and strategies for fauna management at the Project have been given 
in Table 4–1. Fauna monitoring is outlined in Table 4-2, with reporting requirements in Table 4-3.  

Table 4–1: Operation fauna management plan. 

OPERATION FAUNA MANAGEMENT PLAN 

Objectives Avoid disturbance of any protected or listed fauna which use or are present within the 
Project area. 
Minimise adverse impacts on terrestrial fauna abundance, diversity, geographic distribution 
and productivity at a species and ecosystem level. 

Targets No clearing to occur outside approved clearing areas. 
No net loss of rare or priority fauna habitat. 

Potential Fauna Impacts Operation of the Project has the potential to result in the following impacts on fauna 
species within and surrounding the Project area: 
• loss of fauna due to habitat fragmentation and reduced connectivity; 
• direct loss of native fauna and/or stock from Project-related traffic (vehicle/train strike) 

and excavations; 
• loss of groundwater dependent fauna as a result of hydrogeological changes, eg 

drawdown; 
• disturbance of native fauna and/or stock from Project related noise, dust and 

uncontrolled fires; 
• reduction in stock carrying capacity and access to watering points;  
• increased feral animal presence; and 
• adverse behavioural changes to migratory birds and other nocturnal fauna as a result 

of Project lighting. 

Management Strategies Minimise disturbance to native fauna habitat. 
Salvage native fauna habitat features during clearing for later placement on rehabilitated 
areas. 
Relocate fauna, if warranted. 
Progressively revegetate disturbance areas using local species that provide habitat that 
suits local native fauna. 
Trench open time to be minimised and trenches to contain adequate egress ramps. 
All drilling holes covered to prevent injury or death to fauna. 
Set and enforce vehicle speed limits on Project roads. 
Any injuries or fatalities to native fauna reported to the Environmental Team. 
No native fauna is to be captured or intentionally killed onsite. 
Avoid the use of barbed wire on site to protect native fauna. 
Evaporation pond to be fenced to protect native fauna and stock. 
Egress matting to be installed at intervals in all water storage areas, eg turkey’s nests. 
Groundwater abstraction to be minimised consistent with dewatering requirements. 
Minimise area affected by groundwater drawdown, eg staged pits. 
Implement Subterranean Fauna Management Program. 
Provide alternative watering points for stock. 
Implement Artificial Light Management Plan. 
Monthly inspection to identify any signs of feral animals on site and staff to report sightings 
of feral animals. 
Implement Feral Animal Management Program. 
All wastes disposed in containers with secure lids and seals. 
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Table 4–2: Operation fauna monitoring. 

MONITORING TIMING REPORTING TIMING RESPONSIBILITIES 

Site inspection to 
determine if all clearing is 
in accordance with the 
Vegetation Clearing 
Procedure. 

Weekly. Clearing outside of approved 
areas is to be recorded 
using the Incident Report 
Form. 

As required. Clearing Foreman. 

Clearing outside of approved 
areas is reported to the DEC 
and DMP (formerly DoIR). 

As required. Site Environmental 
Manager. 

Mine design reviewed to 
ensure it avoids the 
disturbance of significant 
habitat features, where 
possible. 

Prior to the 
approval of mine 
disturbance 
areas. 

Clearing outside of approved 
areas is to be recorded 
using the Incident Report 
Form. 

As required. Clearing Foreman. 

Clearing outside of approved 
areas is reported to the DEC 
and DMP (formerly DoIR). 

As required. Site Environmental 
Manager. 

Species Specific Fauna 
Relocation Program to be 
developed should 
relocation be required. 

According to 
Species Specific 
Fauna 
Relocation 
Program. 

Description of any species 
relocation included in the 
Project Annual Report. 

Annually. Site Environmental 
Manager. 

Inspection of rehabilitation 
areas to identify any 
issues (eg erosion, feral 
animal impacts etc). 

In accordance 
with the 
Rehabilitation 
Procedure and 
Feral Animal 
Management 
Program. 

Effectiveness of 
rehabilitation to be reviewed 
annually and included in the 
Project Annual Report. 

Annually. Site Environmental 
Manager. 

Significant species 
monitored according to the 
Species Specific Fauna 
Monitoring Program. 

According to 
Species Specific 
Fauna 
Monitoring 
Program. 

Description of fauna 
monitoring programs 
included in the Project 
Annual Report. 

Annually. Site Environmental 
Manager. 

Surveys/sampling to 
determine trends in 
species diversity and 
population status of 
terrestrial fauna. 

Annually. Effectiveness of fauna 
management measures to 
be reviewed annually and 
included in the Project 
Annual Report. 
 

Annually. Site Environmental 
Manager. 

Trenches inspected to 
ensure adequate egress 
ramps are provided. 

Daily  Any fauna deaths 
associated with surface 
water storages to be 
reported using the 
Environmental Daybook. 

As required. Area Superintendent. 

Inspection of random drill 
holes to assess if they are 
correctly covered. 

Quarterly. Inadequately covered holes 
reported to the Drilling 
Superintendent using the 
Environmental Daybook. 

As required. Drilling Superintendent. 

Speed “traps” set up at 
random times to catch 
speeding vehicles. 

Randomly 
selected 
(approximately 
twice per year). 

Speeding drivers reported, 
fined/disciplined. 

As required. Site Safety Manager. 

Inspect site periodically to 
assess compliance.  

Monthly. Report any use of barbed 
wire to Site Environmental 
Manager. 

As required.  All personnel.  

Inspection of fences to 
determine their integrity. 

Quarterly. Fence repair requirements 
to be reported using the 
Environmental Daybook. 

As required. Area Superintendent 

Inspection of water 
storage areas for fauna 
deaths and condition of 
egress matting. 
 
 
 
 

Daily. Any fauna deaths 
associated with trenches to 
be reported using the 
Environmental Daybook. 

As required. Area Superintendent. 
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MONITORING TIMING REPORTING TIMING RESPONSIBILITIES 

Recording groundwater 
levels in accordance with 
Groundwater Monitoring 
Program. 

In accordance 
with 
Groundwater 
Monitoring 
Program. 

Monthly groundwater 
abstraction recorded in the 
sites groundwater register. 

Monthly. Site Environmental 
Manager. 

Immediately contact DoW if 
drawdown exceeds 
acceptable levels. 

As required. Site Environmental 
Manager. 

Water quality at alternative 
stock water points is 
monitored in accordance 
with the Surface Water 
Monitoring Program to 
ensure it is safe for stock. 

In accordance 
with the Surface 
Water 
Monitoring 
Program. 

Exceedance of stock water 
quality guidelines reported to 
the stock owner 

As required. Site Environmental 
Manager. 

Exceedance of stock water 
quality guidelines reported to 
the DoW. 

As required. Site Environmental 
Manager. 

Inspections in accordance 
with the Light Monitoring 
Program. 

In accordance 
with the Light 
Monitoring 
Program. 

Outcomes of the Light 
Monitoring Program included 
in the Project’s Annual 
Report. 

Annually. Site Environmental 
Manager. 

Inspection of mine site, 
camp site(s) and 
rehabilitation areas in 
accordance with the Feral 
Animal Management 
Program to identify any 
feral animals. 

In accordance 
with the Feral 
Animal 
Management 
Program. 

Not applicable. Not 
applicable. 

Area Superintendent 

In accordance with the 
Feral Animal Management 
Program. 

In accordance 
with the Feral 
Animal 
Management 
Program. 

Outcomes of the Feral 
Animal Management 
Program included in the 
Project Annual Report. 

Annually. Site Environmental 
Manager. 

In accordance with the 
Waste Management Plan. 

In accordance 
with the Waste 
Management 
Plan. 

Not applicable. Not 
applicable. 

Not applicable. 

 

Table 4–3: Fauna reporting requirements and documents. 

REPORTING REQUIREMENTS  

Plans  Operation Dust Management Plan. 
Operation Fire Management Plan. 
Operation Artificial Light Management Plan. 
Operation Noise Management Plan. 

Procedures  Groundwater Monitoring Procedure. 
Rehabilitation Procedure. 
Subterranean Fauna Monitoring Procedure. 
Vegetation Clearing Procedure. 

Programs Feral Animal Management Program. 
Groundwater Monitoring Program. 
Light Monitoring Program. 
Species Specific Fauna Monitoring Program. 
Species Specific Fauna Relocation Program. 
Subterranean Fauna Management Program. 
Surface Water Monitoring Program. 

Reports  Annual Report. 
Environmental Daybook. 
Incident Report Form. 
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5 Operation soil and landscape management plan 

The objectives, targets and strategies for soil and landscape management at the Project have been 
given in Table 5–1. Monitoring is outlined in Table 5-2, with reporting requirements in Table 5-3.  

Table 5–1: Operation soil and landscape management plan. 

OPERATION SOIL AND LANDSCAPE MANAGEMENT PLAN 

Objectives Maintain ecological integrity of the soil and maximise seed bank viability to contribute to 
regeneration of flora diversity. 
Stabilise the landscape to prevent erosion and mitigate potential for weed establishment. 
Ensure, as far as practicable, that rehabilitation achieves a long term safe, stable and 
functioning landform which is consistent with the surrounding landscape and other 
environmental values. 
Meet closure commitments and legal liabilities. 

Targets No clearing to occur outside approved clearing areas. 
No significant erosion from soil stockpiles. 

Potential Soil and 
Landscape Impacts 

Operation of the Project has the potential to result in the following impacts associated with 
management of soil and landform within and surrounding the Project area: 
• introduction and/or spread weeds; 
• greater susceptibility to erosion forces; 
• reduction in biodiversity; 
• increased sediment load in surface runoff; 
• increased dust emissions; 
• destruction of habitat; and 
• breach of closure commitments and failure to satisfy legal requirements 

Management Strategies Refer to the Operation Management Plans for weeds, surface water, dust, chemicals and 
hydrocarbons. 
All vehicles will remain within designated roads and park only in allocated areas. 
If required, application of binding materials (ie dust suppressants) to topsoil stockpiles to 
prevent erosion. 
Regular inspections of topsoil stockpiles for evidence of water erosion. 
Topsoil stockpiles should be paddock dumped to heights not greater than three metres. 
Approval required from the Site Environment Manager prior to the commencement of any 
clearing activities (minimise clearing of vegetation). 
Implement staged clearing and rehabilitation, where topsoil is used as soon as is 
practicably possible; ideally progressive rehabilitation will be used in preference to 
temporarily stockpiling topsoil. 
Areas requiring topsoil stripping will be clearly demarcated in site plans prior to the clearing 
of any vegetation. 
Design, construct, rehabilitate and monitor mine landforms so that they meet agreed mine 
closure objectives (eg they are stable, revegetated with local species, minimise visual 
impacts, and have final shapes that are compatible with the surrounding natural 
topography). 
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Table 5–2: Operation soil and landscape monitoring. 

MONITORING TIMING REPORTING TIMING RESPONSIBILITIES 

Inspection of rehabilitation 
areas to identify any weed 
outbreaks. 

Monthly. Effectiveness of weed 
control/eradication 
measures to be reviewed 
annually and included in 
the Project Annual Report. 

Annually. Site Environmental 
Manager. 

Inspect erosion and 
sediment control 
structures to ensure that 
they are functioning 
correctly. 

Monthly. Any damage diversion 
systems reported to the 
Area Superintendent. 

As required. Area Superintendent. 

Monitoring of dust levels at 
selected Project roads, 
office buildings, Project 
campsites and sensitive 
residences in accordance 
with the Dust Monitoring 
Program. 

In accordance 
with the Dust 
Monitoring 
Program. 

Dust reported in 
accordance with the 
National Environment 
Protection Measure for 
Ambient Air Quality (Air 
NEPM). 

In accordance 
with the Air 
NEPM. 

Site Environmental 
Manager. 

Site inspection to 
determine that all clearing 
is approved and in 
accordance with the 
Vegetation Clearing 
Procedure. 

Weekly. Clearing outside of 
approved areas is to be 
recorded using the 
Incident Report Form. 

As required. Clearing Foreman. 

Clearing outside of 
approved areas is 
reported to the DEC and 
DMP (formerly DoIR). 
 
 

As required. Site Environmental 
Manager. 

Inspection of vehicle 
parking areas to ensure all 
vehicles are parked within 
designated areas. 

Weekly. Not applicable. Not applicable. Area Superintendent. 

Topsoil stockpiles 
inspected for evidence of 
wind erosion. 

Monthly. Not applicable. Not applicable. Area Superintendent. 

Topsoil stockpiles 
inspected for evidence of 
water erosion. 

Monthly. Not applicable. Not applicable. Area Superintendent. 

Topsoil stockpiles 
inspected to ensure they 
are established correctly. 

On 
establishment of 
a new stockpile. 

Evidence of incorrect 
stockpiling reported to the 
Area Superintendent using 
the Environmental 
Daybook. 

As required. Site Environmental 
Manager. 

Site inspected prior to 
clearing and identified 
habitat components 
identified and relocated to 
rehabilitation areas in 
accordance with the 
Vegetation Clearing 
Procedure. 

Prior to clearing. Clearing outside of 
approved areas is to be 
recorded using the 
Incident Report Form. 

As required. Clearing Foreman. 

Clearing outside of 
approved areas to be 
reported to the DEC and 
DMP (formerly DoIR). 

As required. Site Environmental 
Manager. 

Inspections to ensure that 
topsoil has been correctly 
stockpiles, or used in 
rehabilitation. 

Following topsoil 
stripping. 

Inappropriate storage or 
use of topsoil is to be 
recorded using the 
Environmental Daybook. 

As required. Area Superintendent. 

Total cleared areas, 
volume of topsoil removed 
and total area rehabilitated 
to be included in the 
Project Annual Report. 

Annually. Site Environmental 
Manager. 

Prior to clearing mine 
design is reviewed to 
ensure it clearly 
demarcates areas where 
topsoil is to be stripped. 

Prior to clearing 
approval. 

Clearing outside of 
approved areas to be 
recorded using the 
Incident Report Form. 

As required. Clearing Foreman. 

Clearing outside of 
approved areas to be 
reported to the DEC and 
DMP (formerly DoIR). 

As required. Site Environmental 
Manager. 
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MONITORING TIMING REPORTING TIMING RESPONSIBILITIES 

Rehabilitation areas 
inspected to identify 
vegetation condition, weed 
infestations, feral animals, 
and erosion. 

Monthly. Effectiveness of 
rehabilitation undertaken 
to be reviewed annually 
and included in the Project 
Annual Report. 

Annually. Site Environmental 
Manager. 

Minimise the time between 
clearing and rehabilitation/ 
stabilisation. 

At all times Areas cleared and 
rehabilitated are 
summarised in the Project 
Annual Report. 

Annually. Site Environmental 
Manager. 

Site inspected prior to 
clearing to identify habitat 
components for relocation 
to rehabilitation areas. 

Prior to clearing. Clearing outside of 
approved areas to be 
recorded using the 
Incident Report Form. 

As required. Clearing Foreman. 

Clearing outside of 
approved areas to be 
reported to the DEC and 
DMP (formerly DoIR). 

As required. Site Environmental 
Manager. 

Soil disturbance and 
rehabilitation areas to be 
inspected to ensure any 
weed infestations are 
controlled and eliminated 
where possible.  

Monthly. Effectiveness of weed 
control/eradication 
measures to be reviewed 
annually and included in 
the Project Annual Report. 

Annually. Site Environmental 
Manager. 

Inspections to ensure that 
topsoil has been correctly 
stockpiled, or used in 
rehabilitation. 

Following topsoil 
stripping. 

Inappropriate storage or 
use of topsoil is to be 
recorded using the 
Environmental Daybook. 

As required. Area Superintendent 

Total cleared areas, 
volume of topsoil removed 
and total area rehabilitated 
to be included in the 
Project Annual Reportt. 

Annually. Site Environmental 
Manager. 

Establish and monitor 
indicators for the required 
completion criteria.  

Annually. Effectiveness of site 
rehabilitation to be 
reviewed annually and 
included in the Project 
Annual Report. 

Annually. Site Environmental 
Manager. 

Inspection of operation 
areas to ensure any 
chemical spills have been 
dealt with according to the 
Chemical Spill Procedure 
and Hydrocarbon Spill 
Procedure. 

Monthly. Spills/leaks of 
hydrocarbons or chemicals 
(including explosives and 
Acid Mine Drainage 
(AMD)) are to be recorded 
using the Incident Report 
Form. 

As required. Area Superintendent. 

Reportable spills/leaks are 
reported to the DoW within 
24 hours. 

Within 24 
hours of a 
reportable 
incident. 

Site Environmental 
Manager. 

 

Table 5–3: Soil and landscape reporting requirements and documents. 

REPORTING REQUIREMENTS  

Plans  Operation Weed Management Plan. 
Operation Surface Water Management Plan. 
Operation Dust Management Plan. 
Operation Chemical Management Plan. 
Operation Hydrocarbon Management Plan. 
Preliminary Mine Closure Plan. 

Procedures  Dust Monitoring Program. 

Programs Vegetation Clearing Procedure. 

Reports  Environmental Daybook. 
Incident Report Form. 
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6 Operation surface water management plan 

The objectives, targets and strategies for surface water management at the Project have been 
given in Table 6–1. Monitoring is outlined in Table 6-2, with reporting requirements in Table 6-3.  

Table 6–1: Operation surface water management plan. 

OPERATION SURFACE WATER MANAGEMENT PLAN 

Objectives  Maintain the quantity of water to protect the environmental values of the existing 
environment. 
Manage surface water resources so that their beneficial uses are not compromised. 
Location and design of infrastructure to avoid, where possible, detrimental changes to 
hydrology. 
Treat potentially contaminated surface water before it leaves the Project boundary. 
Maintain the integrity, ecological functions and environmental values of the Fortescue 
Marsh (the Marsh). 

Targets No significant change in surface water quality. 
No change in ecological functions and environmental values of the Marsh as a result of the 
mining operations. 

Potential Surface Water 
Impacts 

Operation of the Project has the potential to result in the following impacts to surface water 
within and surrounding the Project area: 
• reduction in the volume of surface water flowing into the local catchment due to creeks 

and sheetflows being intercepted by open pits; 
• changes to surface water flow paths, velocities, water quality and mechanisms as a 

result of ground disturbance near mine landforms and infrastructure (including 
temporary diversion of creeks that cross mineralised areas, dewatering, realignment of 
Marble Bar Road and longer term post-closure landforms); 

• degradation (including changes in water balance) of downslope watercourses and the 
Marsh due to an increase in water erosion and sedimentation as a result of to land 
clearing and creek diversions; and 

• contamination of surface water by hydrocarbons, explosives, chemicals and AMD. 

Management Strategies Implement measures to reduce alterations in sheet flow and downstream sedimentation 
regimes from pits and infrastructure (levee banks and culverts). 
Develop and implement the Surface Water Monitoring Program and Surface Water 
Sampling Procedure consistent with the DoW guideline for mine site water quality 
monitoring. 
Design, install and manage surface water diversion structures that enable non-
contaminated water to be directed around disturbance areas. 
Design, install and manage surface water diversion structures that enable potentially 
contaminated water to be treated. 
Potentially contaminated stormwater within the Project area to be harvested and used for 
mining activities, where appropriate. 
Install erosion and sediment control structures downstream of disturbance areas and 
design final mine landforms to be stable. 
Where surface water is present, vegetation removal on adjacent areas of relief will be 
delayed as long as is practicably possible to avoid erosion and sedimentation. 
Refer to the Operation Chemical Management Plan and Operation Hydrocarbon 
Management Plan. 
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Table 6–2: Operation surface water monitoring. 

MONITORING TIMING REPORTING TIMING RESPONSIBILITIES 

Design infrastructure to 
minimise impacts to 
sheetflow. 

Prior to 
construction.  

Documented in annual 
Project report.  

As required.  Project Manager. 

Water quality sampling will 
be undertaken to 
determine compliance with 
the DoW guidelines. 

In accordance 
with the Surface 
Water 
Monitoring 
Program. 

Exceedances of the DoW 
guidelines will be reported to 
the DoW. 

Within one 
week. 

Site Environmental 
Manager. 

A summary of the results 
from the water monitoring 
program are included in the 
Project’s Annual Report. 

Annually. Site Environmental 
Manager. 

All diversion systems to be 
inspected following heavy 
rainfall events to identify 
damage to the system. 

Following 
significant 
rainfall events. 

Damage to diversion 
systems are reported to the 
Area Superintendent. 

As required. All Personnel 

Inspect erosion and 
sediment control 
structures to ensure that 
they are functioning 
correctly. 

Monthly. Damage to diversion 
systems reported to the 
Area Superintendent.  

As required. All Personnel 

Inspect rehabilitation 
areas for erosion damage. 

Following rainfall 
events. 

Damage to diversion 
systems reported to the 
Area Superintendent.  

As required. All Personnel 

In accordance with 
Integrated Water 
Management.  

As required. Report non-compliance 
using the Environmental 
Daybook.  

As required.  Area Superintendent 

Inspection of operation 
areas to ensure any 
chemical spills have been 
dealt with according to the 
Chemical Spill Procedure 
and Hydrocarbon Spill 
Procedure. 

Monthly. Spills/leaks of hydrocarbons 
or chemicals (including 
explosives and AMD) are to 
be recorded using the 
Incident Report Form. 

As required. Area Superintendent 

Reportable spills/leaks are 
reported to the DoW within 
24 hours. 

Within 24 
hours of a 
reportable 
incident. 
 

Site Environmental 
Manager. 
 

Incident report sent to the 
DoW within seven days. 

Inspection to be 
conducted periodically to 
ensure compliance.  

Monthly.  Non-compliance to be 
documented and reported to 
Site Environmental 
Manager.  

Within 24 
hours of 
reportable 
incident.  

Area Superintendent. 

 

Table 6–3: Operation surface water reporting requirements and documents. 

REPORTING REQUIREMENTS  

Plans Operation Chemical Management Plan. 
Operation Hydrocarbon Management Plan. 

Procedures  Chemical Spill Procedure.  
Surface Water Sampling Procedure. 

Programs Surface Water Monitoring Program. 

Reports  Annual Report. 
DoW Incident Report. 
Environmental Daybook. 
Incident Report Form. 
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7 Operation groundwater management plan 

The objectives, targets and strategies for groundwater management at the Project have been given 
in Table 7–1. Monitoring is outlined in Table 7-2, with reporting requirements in Table 7-3.  

Table 7–1: Operation groundwater management plan. 

OPERATION GROUNDWATER MANAGEMENT PLAN 

Objectives The beneficial uses of groundwater resources are not compromised during operation and 
post-closure; 
Compliance with DoW Groundwater Licences; 
Minimise impact of groundwater abstraction on dependant flora, fauna and stock watering 
bores; and 
Ensure changes to groundwater quality and flows (hydrogeology) do not adversely impact 
on the Marsh. 

Targets Compliance with all DoW groundwater licence; 

Potential Groundwater 
Impacts 

Operation of the Project has the potential to result in the following impacts to groundwater 
within and surrounding the Project area: 
• Localised drawdown near active pits and Project water supply extends below the pre-

mining water table, impacting on groundwater dependant vegetation, subterranean 
fauna and stock watering bores; 

• Contamination of groundwater by hydrocarbons, explosives, chemicals and AMD. 

Management Strategies • Implement the Dewatering Strategy to intercept the movement of saline water from the 
Marsh and deeper parts of the aquifer. 

• Implement the Integrated Water Management Plan. 
• Limit any dewatering to the minimum required to safely mine mineralised areas below 

the pre-mining water table. 
• Maximise water use efficiency and use water obtained from mine dewatering and 

surface water diversion structures.  
• Maintain groundwater abstraction to ensure compliance with DoW groundwater 

licences. 
• All pits to be backfilled to above groundwater levels. 
• All drilling holes covered to prevent contamination. 
• Consider options for the disposal of groundwater to minimise the movement of highly 

saline water from the Marsh and the deeper parts of the aquifer. 
• Refer to the Chemical Management Plan and Hydrocarbon Management Plan. 
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Table 7–2: Operation groundwater monitoring. 

MONITORING TIMING REPORTING TIMING RESPONSIBILITIES 

Monitoring of groundwater 
levels at strategically 
located bores in 
accordance with the 
Groundwater Monitoring 
Program and Groundwater 
Sampling Procedure. 

In accordance 
with the 
Groundwater 
Monitoring 
Program. 

All groundwater sampling 
recorded in the 
Groundwater Monitoring 
Register. 

In accordance 
with the 
Groundwater 
Monitoring 
Program. 

Site Environmental 
Manager. 

Reporting to the DoW in 
accordance with 
groundwater licence 
conditions. 

In accordance 
with 
groundwater 
licence 
conditions. 

Site Environmental 
Manager. 

Annual Aquifer Review. Annually. Site Environmental 
Manager. 

Final voids to be inspected 
prior to mine closure. 

In accordance 
with the Mine 
Closure Plan. 

Not applicable. Not applicable. Site Manager. 

Inspection of chemical 
storage areas, waste 
storage in accordance with 
the Operation Chemical 
Management Plan and 
Operation Hydrocarbon 
Management Plan. 

In accordance 
with the 
Operation 
Chemical 
Management 
Plan and 
Operation 
Hydrocarbon 
Management 
Plan. 

Spills/leaks of 
hydrocarbons, explosives, 
chemicals and AMD are to 
be recorded using the 
Incident Report Form. 

As required. Area Superintendent 

Reportable spills/leaks are 
reported to the DoW 
within 24 hours. 

Within 24 
hours of a 
reportable 
incident. 

Site Environmental 
Manager. 

Incident report sent to the 
DEC within seven days. 

Within seven 
days of a 
reportable 
incident. 

Site Environmental 
Manager. 

Inspection of random drill 
holes to assess if they are 
correctly covered. 

Quarterly. Inadequately covered 
holes reported to the 
Drilling Superintendent. 

As required. Drilling Superintendent. 

Monitoring of treated 
groundwater to determine 
if remediation successful. 

In accordance 
with the 
Groundwater 
Monitoring 
Program. 

Groundwater Monitoring 
Register 

As required. Site Environmental 
Manager. 

In accordance with 
Integrated Water 
Management Plan. 

Review of 
monitoring 
program to 
occur annually.  

In accordance with 
Integrated Water 
Management Plan. 

Annually. Site Environmental 
Manager. 

 

Table 7–3: Operation groundwater reporting requirements and documents. 

REPORTING REQUIREMENTS  

Plans  Dewatering Strategy. 
Integrated Water Management Plan. 
Operation Chemical Management Plan. 
Operation Hydrocarbon Management Plan. 

Procedures  Groundwater Sampling Procedure. 

Programs Groundwater Monitoring Program. 

Reports  Annual Aquifer Review. 
Annual Report. 
Environmental Daybook. 
Groundwater Monitoring Register. 
Incident Report Form 
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8 Operation general waste management plan 

The objectives, targets and strategies for waste management at the Project have been given 
in Table 8–1. Monitoring is outlined in Table 8–2, with reporting requirements in Tale 8-3. 

Table 8–1: Operation waste management plan. 

OPERATION WASTE MANAGEMENT PLAN 

Objectives  Ensure general waste (industrial, inert, recyclable and putrescible waste) is effectively 
contained and does not interact with the surrounding environment. 
Apply principles of waste minimisation through careful product selection, reuse and 
recycling. 
Waste management practices and procedures meet industry standards and satisfy 
statutory requirements. 

Targets All waste is either recycled or removed off site to the Shire of East Pilbara waste disposal 
facility. 

Potential Waste Impacts Operation of the Project has the potential to result in the following impacts associated with 
waste management within and surrounding the Project area: 
• contamination of the surrounding environment; 
• detrimental effects on human health; 
• pest species attracted to the Project area; 
• decline in air quality; and 
• decline visual amenity. 

Management Strategies Apply the waste management hierarchy (ie elimination, reduction, reuse, recycling, 
treatment and disposal) into Project design. 
Where waste cannot be reused or recycled it will be removed off site to the Shire of East 
Pilbara waste disposal facility. 
Chemical, hydrocarbon and other hazardous material will be transported offsite to an 
appropriate waste disposal facility 
Inform staff and contractors of waste management strategies and commitments (training 
and induction). 
Bins will have secure lids to prevent fauna access and wind-blown litter. 
No littering permitted. 

 

Table 8–2: Operation waste monitoring. 

MONITORING TIMING REPORTING TIMING RESPONSIBILITIES 

Inspection of waste 
disposal facilities (bins). 

Monthly. Record waste generation 
statistics in the Site Waste 
Register. 

Monthly. Area Superintendent. 

Inspection of recycling 
facilities to determine that 
no waste is inappropriately 
disposed. 

Monthly. Record waste generation 
statistics in the Site Waste 
Register. 

Monthly. Area Superintendent. 

Inspection of waste 
disposal facilities to 
determine that no waste is 
inappropriately disposed. 

Monthly. All DEC Controlled Waste 
Disposal Records are filed 
and stored for three years. 

Ongoing. Area Superintendent. 

All staff completed the 
environmental induction. 

Prior to 
commencing site 
work. 

Not applicable. Not 
applicable. 

Site Environmental 
Manager. 

Inspection of operation 
and infrastructure areas to 
identify any litter. 

Weekly. Not applicable. Not 
applicable. 

Area Superintendent. 

 

Table 8–3: Operation waste reporting requirements and documents. 

REPORTING REQUIREMENTS  

Reports  DEC Controlled Waste Disposal Records. 
Environmental Daybook. 
Incident Report Form. 
Site Waste Register. 
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9 Operation chemical management plan 

The objectives, targets and strategies for chemical management at the Project have been given 
in Table 9–1. Monitoring is outlined in Table 9–2, with reporting requirements in Table 9–3. 

Table 9–1: Operation chemical management plan. 

OPERATION CHEMICAL MANAGEMENT PLAN 

Objectives Prevent the transport, storage and use of chemicals at the Project from contaminating soil, 
groundwater and/or surface water. 
Prevent the storage and use of chemicals at the Project from damaging flora and fauna on 
or surrounding the Project area. 
Ensure chemical leaks or spills are cleaned up and any necessary site remediation is 
undertaken. 

Targets All chemicals are stored, used and disposed of correctly. 
No chemicals contamination of soil, groundwater and/or surface water. 

Potential Chemical Impacts Operation of the Project has the potential to result in the following impacts associated with 
chemical management within and surrounding the Project area: 
• contamination of soil, surface water and groundwater; and 
• loss of habitat, native flora and fauna (including subterranean fauna) and/or stock from 

exposure to chemicals, explosives and AMD. 

Management Strategies All chemicals to be correctly stored. 
All spills/leaks to be cleaned up in accordance with the Chemical Spill Procedure. 
Groundwater tested in accordance with the Groundwater Monitoring Program to identify 
any evidence of contamination. 
All chemically contaminated material is disposed of in accordance with the Chemical Spill 
Procedure 
Ongoing monitoring of flora in accordance with the Flora Monitoring Program to identify 
any impacts of chemical leaks or spills. 
Ongoing monitoring of fauna in accordance with the Species Specific Fauna Monitoring 
Program to identify any impacts of chemical leaks or spills. 
Ongoing monitoring of alternative stock watering points in accordance with the Surface 
Water Monitoring Program. 
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Table 9–2: Operation chemical monitoring. 

MONITORING TIMING REPORTING TIMING RESPONSIBILITIES 

Inspection of operational 
areas to ensure all 
chemicals are correctly 
stored. 

Monthly. Incorrectly stored 
chemicals reported using 
the incident report form. 

Ongoing. Area Superintendent. 

Inspection of operational 
areas to ensure any 
chemical spills have been 
dealt with according to the 
Chemical Spill Procedure. 

Monthly. Spills/leaks of chemicals 
(including explosives and 
AMD) are to be recorded 
using the Incident Report 
Form. 

As required. Area Superintendent. 

Reportable spills/leaks are 
reported to the DoW 
within 24 hours. 

Within 24 
hours of a 
reportable 
incident. 

Site Environmental 
Manager. 

Incident report sent to the 
DoW within seven days. 

Within seven 
days of a 
reportable 
incident. 

Site Environmental 
Manager. 

Sampling in accordance 
with the Groundwater 
Monitoring Program and 
Groundwater Sampling 
Procedure. 

In accordance 
with the 
Groundwater 
Monitoring 
Program. 

Contamination of 
groundwater reported 
using the Incident Report 
Form. 

In accordance 
with the 
Groundwater 
Sampling 
Procedure. 

Site Environmental 
Manager. 

Report describing any 
groundwater 
contamination sent to the 
DoW. 

In accordance 
with the 
Groundwater 
Licence. 

Site Environmental 
Manager. 

In accordance with the 
Flora Monitoring Program. 

In accordance 
with the Flora 
Monitoring 
Program. 

Loss of habitat or flora as 
a result of chemical 
contamination is reported 
using the Incident Report 
Form. 

As required. Area Superintendent. 

In accordance with the 
Species Specific Fauna 
Monitoring Program. 

In accordance 
with the Species 
Specific Fauna 
Monitoring 
Program. 

Loss of fauna as a result 
of chemical contamination 
is reported using the 
Incident Report Form. 

As required. Area Superintendent. 

Water quality at alternative 
stock water points is 
monitored Surface Water 
Monitoring Program to 
ensure it is safe for stock. 

In accordance 
with the Surface 
Water 
Monitoring 
Program. 

Exceedance of stock 
water quality guidelines 
reported to the stock 
owner and DoW. 

As required. Site Environmental 
Manager. 

 

Table 9–3: Operation chemical reporting requirements and documents. 

REPORTING REQUIREMENTS  

Procedures  Chemical Spill Procedure. 
Groundwater Sampling Procedure. 

Programs Flora Monitoring Program. 
Groundwater Monitoring Program. 
Species Specific Fauna Monitoring Program. 
Surface Water Monitoring Program. 

Reports  DEC Controlled Waste Disposal Records. 
DoW Incident Report. 
Annual Report. 
Incident Report Form. 
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10 Operation artificial light management plan  

The objectives, targets and strategies for artificial light management at the Project have been given 
in Table 10–1. Monitoring is outlined in Table 10–2, with reporting requirements in Table 10-3.  

Table 10–1: Operation light management plan. 

OPERATION LIGHT MANAGEMENT PLAN 

Objectives Adopt lighting practices to maximise energy efficiency, reduce greenhouse gas emissions 
and reduce the Project ecological footprint. 
Provide the minimum required lighting to satisfy Occupational Health and Safety (OHS) 
requirements and relevant Australian Standards. 
Minimise the disturbance of migratory avifauna associated with the Marsh. 
Minimise any reduction in amenity for the residents of Roy Hill Pastoral Station. 

Targets Minimise impacts associated with light. 
Where possible, usage of energy efficient lighting. 

Potential Light Impacts Operation of the Project has the potential to result in the following impacts associated with 
light management within and surrounding the Project Area: 
• unnecessary luminaires increase energy consumption and GHG emissions; 
• project lamps fail to satisfy OHS and Australian Standards; 
• adverse behavioural changes to nocturnal fauna and habitat fragmentation and 

reduced connectivity; and 
• reduction of staff or residential amenity. 

Management Strategies When not in use, lighting deemed not essential to personnel safety is to be switched off. 
Photo-electric cell sensors to be installed on all outdoor lighting. 
Ensure lamps maintain light output to Australian Standard and Building Code of Australia 
maintenance levels.  
Energy consumption of Project luminaires to be recorded. 
Position luminaries to directly focus on intended target.  
Select lighting with beam characteristics applicable to the task. 
Design, install and maintain a light monitoring program to ensure the objectives and 
initiatives of the EMP are incorporated into the Project design. 
Installation of electronic lighting control gear to manage voltage, reduce energy 
consumption and increase lamp life. 
Decrease luminance to minimum safe operating levels. 
Minimise light spill from Project luminaires. 
Luminary observations to be recorded at sensitive receptors Appropriate, site specific 
trigger values will be established in the Light Monitoring Program. 
Expired luminaires will be appropriately disposed to prevent contamination to the 
environment. 
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Table 10–2: Operation light monitoring. 

MONITORING TIMING REPORTING TIMING RESPONSIBILITIES 

The site environmental 
manager will undertake 
regular site inspections to 
ensure all unnecessary 
Project lighting is switched 
off Inspections to be 
conducted in accordance 
with the Light Monitoring 
Program to be prepared. 

Ongoing. Project luminaire use to be 
annually reviewed as a 
component of the Light 
Monitoring Program. 

Annually. Site Electrician. 

Monitoring program to be 
reviewed periodically.  

Annually.  Performance to be recorded 
in Annual Project Report.  

Annually.  Site Environmental 
Manager. 

The site environmental 
manager will ensure 
replacement luminaires 
are correctly installed and 
operating within the 
required guidelines. 

As required. Replaced lamps will be 
recorded in the waste 
disposal register and 
disposed of in accordance 
with the Waste 
Environmental Management 
Plan. 

Ongoing. Site Electrician. 

Inspections undertaken in 
accordance with the Light 
Monitoring Program to be 
prepared. 

Implemented 
during operation. 

Outcomes of the Light 
Monitoring Program included 
in the Project Annual Report. 

Annually.  Site Manager. 

Site specific monitoring 
procedure to be 
conducted in accordance 
with the Light Monitoring 
Program to be prepared. 

Monthly. If trigger values exceeded. As required. Site Environmental 
Manager. 

As a component of the 
Light Monitoring Program, 
the site environmental 
manager will ensure 
replacement luminaires 
are correctly installed and 
operating at levels within 
the required guidelines. 

As required. Replaced lamps will be 
recorded in the waste 
disposal register and 
disposed of in accordance 
with the Waste Management 
Plan. 

Ongoing. Site Electrician. 

 

Table 10–3: Operation light reporting requirements and documents. 

REPORTING REQUIREMENTS  

Plans Operation General Waste Management Plan. 
Operation Gaseous Air Emissions Management Plan. 

Programs Light Monitoring Program. 
Species Specific Fauna Monitoring Program. 

Reports  Annual Report. 
Environmental Daybook. 
Incident Report Form. 
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11 Operation hydrocarbon management plan 

The objectives, targets and strategies for hydrocarbon management at the Project have been given 
in Table 11–1. Monitoring is outlined in Table 11–2, with reporting requirements in 11-3.  

Table 11–1: Operation hydrocarbon management plan. 

OPERATION HYDROCARBON MANAGEMENT PLAN 

Objectives Prevent the transport, storage and use of hydrocarbons at the Project from contaminating 
soil, groundwater and/or surface water. 
Prevent the storage and use of hydrocarbons at the Project from damaging flora and fauna 
on or surrounding the Project area. 
Ensure hydrocarbons leaks or spills are cleaned up and any necessary site remediation is 
undertaken. 

Targets All hydrocarbons are stored, used and disposed of correctly. 
No hydrocarbon contamination of soil, groundwater and/or surface water. 

Potential Hydrocarbon 
Impacts 

Operation of the Project has the potential to result in the following impacts associated with 
hydrocarbon management within and surrounding the Project area: 
• hydrocarbon contamination of soil, surface water and groundwater; and 
• loss of habitat, native flora and fauna (including subterranean fauna) and/or stock from 

exposure to hydrocarbons. 

Management Strategies All hydrocarbons to be stored according to Australian Standard AS 1940-2004. 
All spills/leaks to be cleaned up in accordance with the Hydrocarbon Spill Procedure. 
Groundwater tested in accordance with the Groundwater Monitoring Program to identify 
any evidence of contamination. 
Monitoring of surface water, groundwater and stock watering points. 
Remediation or disposal of any contaminated soil 
Soil remediation farm to be aerated, fertilised and kept moist to encourage bioremediation. 
Ongoing monitoring of flora in accordance with the Flora Monitoring Program to identify 
any impacts of hydrocarbon leaks or spills 
Ongoing monitoring of fauna in accordance with the Species Specific Fauna Monitoring 
Program to identify any impacts of hydrocarbon leaks or spills. 
Ongoing monitoring of alternative stock watering points in accordance with the Surface 
Water Monitoring Program. 
Waste chemicals, hydrocarbons and other hazardous materials will be transported off site. 
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Table 11–2: Operation hydrocarbon monitoring. 

MONITORING TIMING REPORTING TIMING RESPONSIBILITIES 

Inspect active mining 
operation areas to ensure 
all hydrocarbons are 
correctly stored. 

Monthly. Incorrectly stored 
hydrocarbons reported 
using the Environmental 
Daybook. 

Ongoing. Area Superintendent. 

Inspect active mining 
operation areas to ensure 
any hydrocarbon spills 
have been dealt with 
according to the 
Hydrocarbon Spill 
Procedure. 

Monthly. Spills/leaks of 
hydrocarbons, are to be 
recorded using the 
Incident Report Form. 

As required. Area Superintendent. 

Provide an oil storage tank 
at the vehicle washdown 
facility of 1,500L capacity.  

Reportable spills/leaks are 
reported to the DoW 
within 24 hours 

Within 24 
hours of a 
reportable 
incident. 

Site Environmental 
Manager. 

Provide an oil/contaminate 
tank of 5,000L at the 
refueling facility with offsite 
removal by road tanker. 

Incident report sent to the 
DoW within seven days 

Within seven 
days of a 
reportable 
incident 

Site Environmental 
Manager 

Sampling in accordance 
with the Groundwater 
Monitoring Program and 
Groundwater Sampling 
Procedure. 

In accordance 
with the 
Groundwater 
Monitoring 
Program. 

Contamination of 
groundwater reported 
using the Incident Report 
Form. 

In accordance 
with the 
Groundwater 
Sampling 
Procedure. 

Site Environmental 
Manager. 

Report describing any 
groundwater 
contamination sent to the 
DoW. 

In accordance 
with the 
Groundwater 
Licence. 

Site Environmental 
Manager. 

Sampling of surface water, 
groundwater and stock 
watering points. 

In accordance 
with Integrated 
Water 
Management 
Plan. 

Monitoring results to be 
documented in Integrated 
Water Management Plan.  

Annually.  Site Environmental 
Manager. 

Inspection of the Soil 
Remediation Farm to 
ensure only soil 
contaminated with 
hydrocarbon is placed at 
the farm. 

In accordance 
with the Soil 
Farm 
Remediation 
Procedure. 

Incorrectly disposed soil 
at the Soil Land Farm is 
reported using the 
Environmental Daybook. 

Ongoing. Area Superintendent. 

Soil to be sampled and 
laboratory tested for total 
recoverable hydrocarbon 
(TRH) and benzene, 
toluene, ethylbenzene and 
xylene (BTEX) to measure 
rates of bioremediation. 

Quarterly. Laboratory results and 
bioremediation volumes to 
be described in the 
Project Annual Report. 

Annually. Site Environmental 
Manager. 

In accordance with the 
Flora Monitoring Program. 

In accordance 
with the Flora 
Monitoring 
Program. 

Any loss of habitat or flora 
as a result of hydrocarbon 
contamination is reported 
using the Incident Report 
Form. 

As required. Area Superintendent. 

In accordance with the 
Species Specific Fauna 
Monitoring Program. 

In accordance 
with the Species 
Specific Fauna 
Monitoring 
Program. 

Any loss of fauna as a 
result of hydrocarbon 
contamination is reported 
using the Incident Report 
Form. 

As required. Area Superintendent. 

Water quality at alternative 
stock water points is 
monitored Surface Water 
Monitoring Program to 
ensure it is safe for stock. 

In accordance 
with the Surface 
Water 
Monitoring 
Program. 

Any exceedance of stock 
water quality guidelines 
reported to the stock 
owner and DoW. 

As required. Site Environmental 
Manager. 

In accordance with 
Hydrocarbons 
Management Program. 

As required.  In accordance with 
Hydrocarbon 
Management Program. 

As required. Area Superintendent. 
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Table 11–3: Operation hydrocarbon reporting requirements and documents. 

REPORTING REQUIREMENTS  

Plans Integrated Water Management Plan. 

Procedures Hydrocarbon Spill Procedure. 
Groundwater Sampling Procedure. 
Soil Farm Remediation Procedure. 

Programs Flora Monitoring Program. 
Groundwater Monitoring Program. 
Species Specific Fauna Monitoring Program. 
Surface Water Monitoring Program. 

Reports  DoW Incident Report. 
Annual Report. 
Incident Report Form. 
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12 Operation dust management plan 

The objectives, targets and strategies for dust management at the Project have been given 
in Table 12–1. Flora monitoring is outlined in Table 12–2, with reporting requirements in Table 12-
3.  

Table 12–1: Operation dust management plan. 

OPERATION DUST MANAGEMENT PLAN 

Objectives 
ards. 

Minimise dust mobilisation into the atmosphere. 
Maintain air quality consistent with NEPM Ambient Air Quality Stand

Targets Air quality complies with the NEPM Ambient Air Quality Standards. 

Potential Dust Impacts n the following impacts associated with 

ssing/loading 

e and/or loss of vegetation as a result of dust smothering or dust suppression; 

Operation of the Project has the potential to result i
air quality within and surrounding the Project area: 
• increase in dust due to vehicle movements, blasting, ore crushing/proce

activities and from disturbed areas that are cleared of native vegetation; 
• declin

and 
• adverse health effects on site personnel due to dust exposure. 

Management Strategies 
with dribble nozzles) along 

ant should be well maintained, in accordance with 

where possible. 

 working practices by limiting scrapers daily working hours and during times of high 

with dribble nozzles) along 
stockpiles. 

ater trucks with dribble nozzles) along 
tockpiles. 

Minimise clearing of native vegetation. 

All vehicles will remain within designated roads and park only in allocated areas. 
Application of dust suppression techniques (eg water trucks 
roads and at locations of high dust risk, eg stockpiles. 
Trucks and construction pl
manufacturer’s specifications. 
Trips and trip distances should be reduced 
Limit the height and number of stockpiles. 
Modify
wind. 
Limit the laying of ballast during periods of high winds. 
Application of dust suppression techniques (eg water trucks 
roads and at locations of high dust risk, eg 
Management of saline dust suppressants. 
Monitor dust emission levels at high risk locations and sensitive receptors. 
Application of dust suppression techniques (eg w
roads, at locations of high dust risk, eg s

 

Table 12–2: Operation dust monitoring, 

MONITORING TIMING REPORTING TIMING RESPONSIBILITIES 

Monitoring of susceptible 
vegetation in accordance 
with the Flora Monitoring
Program to identify any 

 
a 

 
Program. 

s of 
 

Incident Report Form. 

As required. Area Superintendent. 

decline or loss of flora. 

In accordance 
with the Flor
Monitoring

Significant decline or los
flora reported using the

Drains and sumps are 
inspected to identify any 

Monthly. As required. Area Superintendent. 

damage. 

Damage to drains, windrows 
or sumps is reported using 
the Incident Report Form. 

Monitoring of dust levels
selected Project roads, 
office buildings, Project 
campsites and sensitive 
residences in accordance
with the Du

 at 

 
st Monitoring 

 
t 

 
Program. 

nce 

 Air 
Quality (Air NEPM). 

NEPM. 

nmental 
Manager. 

Program. 

In accordance
with the Dus
Monitoring

Dust reported in accorda
with the National 
Environment Protection 
Measure for Ambient

In 
accordance 
with the Air 

Site Enviro

Site inspection to 
determine that all cle
is approved and in 
accordance with the 
Vegetation C

aring 

learing 
ocedure. 

Weekly. 

 the Incident 
Report Form. 

As required. Clearing Foreman 

Pr

Any clearing outside of 
approved areas is to be 
recorded using
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Table 12–3: Operation dust reporting requirements and documents. 
REPORTING REQUIREMENTS  

Procedures Vegetation Clearing Procedure. 

Programs Dust Monitoring Program. 
Flora Monitoring Program. 

Reports  Annual Report. 
Environmental Daybook. 
Incident Report Form. 
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13 Operation gaseous air emissions management plan 

The objectives, targets and strategies for air emission management at the Project have been given 
in Table 13–1. Monitoring is outlined in Table 13–2, with reporting requirements in Table 13-3.  

Table 13–1: Operation gaseous air emissions management plan. 

GASEOUS AIR EMISSIONS MANAGEMENT PLAN 

Objectives Maintain air quality consistent with NEPM Ambient Air Quality Standards. 
Minimise Green House Gas emissions during operation of the Project. 

Targets Air quality complies with the NEPM Ambient Air Quality Standards. 

Potential Gaseous Air 
Emissions Impacts 

Operation of the Project has the potential to result in the following impacts associated with 
gaseous air emissions at a local regional and global level: 
• greenhouse gas emissions from the generation of electricity, burning of hydrocarbon 

transport fuel, fumes from blasting activities, disposal and treatment of waste and 
wastewater, and the decay of cleared native vegetation. 

Management Strategies Consider options for the fuel used for on-site electricity generation and efficiency of 
generators. Maximise energy efficiency of stationary equipment using electricity on site. 
Minimise haulage distances. 
Maximise fuel efficiency of mobile equipment and fuel type used and minimise haulage 
distances. 
Regularly inspect, maintain and replace mobile equipment so that efficiency is maximised 
during the life of the item. 
Maximise the efficiency of blasting operations. 
Minimise production of waste materials and maximise efficiency of waste disposal and 
wastewater treatment. 
Minimise the area of native vegetation that is cleared, and where possible avoid more 
heavily vegetated areas. 
Investigate carbon sequestration options to offset Project generated GHG emissions. 
Monitor, report and manage energy consumption. 
Quantify energy production, energy consumption, GHG emissions and efficiencies. 
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Table 13–2: Operation gaseous air emission monitoring. 

MONITORING TIMING REPORTING TIMING RESPONSIBILITIES 

Fuel efficiency of 
generating plant and 
energy efficiency of 
stationary equipment is 
reviewed prior to purchase 
or lease approval 
according to the 
Greenhouse Gas 
Accounting and Reporting 
Program. 

Prior to 
purchase/lease 
approval of 
generating plant 
and stationary 
equipment. 

Sustainability Report. 
National Greenhouse and 
Energy Reporting. 
Energy Efficiency 
Opportunities Reporting. 
Greenhouse Challenge Plus 
Reporting. 

Annually. Site Environmental 
Manager. 

Fuel efficiency and 
emissions profile of mobile 
equipment is reviewed 
prior to purchase or lease 
approval according to the 
Greenhouse Gas 
Accounting and Reporting 
Program. 

Prior to 
purchase/lease 
approval of 
mobile 
equipment. 

Sustainability Report 
National Greenhouse and 
Energy Reporting 
Energy Efficiency 
Opportunities Reporting 
Greenhouse Challenge Plus 
Reporting. 

Annually. Site Environmental 
Manager. 

Mobile equipment 
inspections and 
maintenance will be 
recorded on the Site 
Mobile Equipment Service 
Certificate. 

According to 
equipment 
operating 
manual. 

Site Mobile Equipment 
Service Certificate. 

According to 
equipment 
operating 
manual. 

Site Maintenance 
Manager. 

Explosive types will be 
selected to achieve 
minimal greenhouse gas 
emissions. 
Blasting procedures will be 
developed prior to blasting 
works and reviewed in 
stages in accordance with 
the Greenhouse Gas 
Accounting and Reporting 
Program. 

Prior to blasting 
works/stages. 

Sustainability Report. 
National Greenhouse and 
Energy Reporting. 
Greenhouse Challenge Plus 
Reporting. 

Annually. Explosives Manager  
Site Environmental 
Manager. 

In accordance with the 
Waste Disposal Procedure 
and the Wastewater 
Treatment Procedures. 

During Project 
design phase 
then ongoing 
annually for life 
of Project. 

Sustainability Report. 
National Greenhouse and 
Energy Reporting. 
Greenhouse Challenge Plus 
Reporting. 

Annually. Site Environmental 
Manager. 

Site inspection to 
determine that all clearing 
is approved and in 
accordance with the 
Vegetation Clearing 
Procedure. 

Weekly. Sustainability Report. 
Greenhouse Challenge Plus 
Reporting. 

Annually. Clearing Foreman 
Site Environmental 
Manager. 

Any clearing outside of 
approved areas to be 
recorded using the Incident 
Report Form. 

As required. Clearing Foreman 
Site Environmental 
Manager. 

Any clearing outside of 
approved areas to be 
reported to the DEC and 
DMP (formerly DoIR). 

Consider on-site and off-
site carbon sequestration 
options. 

Annually.  Greenhouse Challenge Plus 
Reporting. 

Annually.  Site Environmental 
Manager. 
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Table 13–3: Operation gaseous air emission reporting requirements and documents. 

REPORTING REQUIREMENTS  

Procedures Greenhouse Gas Management Procedures. 
Waste Disposal Procedure. 
Wastewater Treatment Procedures. 
Vegetation Clearing Procedure. 

Programs Greenhouse Gas Accounting and Reporting Program. 

Reports  Annual Report. 
Energy Efficiency Opportunities Reporting. 
Greenhouse Challenge Plus Reporting. 
Incident Report Form. 
National Greenhouse and Energy Reporting. 
Site Mobile Equipment Service Certificate. 
Sustainability Report. 
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14 Operation noise and vibration management plan 

The objectives, targets and strategies for noise management at the Project have been given 
in Table 14–1. Monitoring is outlined in Table 14-2, with reporting requirements in Table 14-3.  

Table 14–1: Operation noise and vibration management plan. 

OPERATION NOISE AND VIBRATION MANAGEMENT PLAN 

Objectives Minimise noise generation. 
Minimise impacts on sensitive fauna. 
Avoid impacts of noise pollution on Project staff and contractors. 
Avoid impacts to the amenity of nearby residents. 

Targets No adverse health impacts of from noise pollution on RHIO staff and sub-contractors. 
No complaints from nearby residents. 

Potential Noise and 
Vibration Impacts 

Operation of the Project has the potential to result in the following impacts noise related 
impacts within and surrounding the Project area: 
• restriction of available fauna habitat;  
• loss of amenity of nearby residence (Roy Hill homestead) due to noise from: 
• vehicle movements within the Project area, the realigned Marble Bar Road;  
• blasting activities; and 
• noise related injuries to Project staff and contractors. 

Management Strategies Consider the operating noise, vibration and potential mitigation measures (eg sound 
absorption devices) of mobile equipment when selecting makes and models to purchase or 
lease. 
Regularly inspect, maintain and replace mobile equipment so that noise levels are 
minimised during the equipment life. 
All blasting will be restricted to daylight hours and conducted during set schedules. 
Any noise complaints lodged are promptly responded to by the Site Environmental 
Manager. 
Blasting operation would comply with the most stringent airblast limit of 115dB Linear at 
the nearest noise sensitive dwellings. 
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Table 14–2: Operation noise and vibration monitoring. 

MONITORING TIMING REPORTING TIMING RESPONSIBILITIES 

Noise specifications of 
mobile and fixed plant are 
reviewed prior to purchase 
or lease approval 

Prior to 
purchase/lease 
approval of 
mobile and fixed 
plant. 

Not applicable. Not 
applicable. 

Site Procurement 
Manager. 

Ongoing monitoring of 
noise to quantify impacts 
at nearby residences in 
accordance with the Noise 
Monitoring Program. 

In accordance 
with the Noise 
Monitoring 
Program. 

Any exceedance of the 
Environmental Protection 
(Noise) Regulations, 1997 is 
reported to the DEC. 

As required. Site Environmental 
Manager. 

Any exceedances and 
complaints are summarised 
in the Project’s Annual 
Report.  

Annually. Site Environmental 
Manager. 

Monitoring conducted 
according to the Noise 
Monitoring Program. 

In accordance 
with the Noise 
Monitoring 
Program. 

Exceedance of the 
Environmental Protection 
(Noise) Regulations, 1997 is 
reported to the DEC. 

As required. Site Environmental 
Manager. 

Exceedances and 
complaints are summarised 
in the Project Annual Report. 

Annually. Site Environmental 
Manager. 

Complaints register 
reviewed to determine that 
all complaints have been 
closed out within a period 
of one month. 
 

Monthly. 
 

Acknowledgement of 
complaint issues to 
instigator describing how 
complaint will be addressed. 

Within seven 
days. 

Site Environmental 
Manager. 

Complaint response issued 
to the instigator describing 
any investigations, 
outcomes and management 
measures. 

Within one 
month. 

Site Environmental 
Manager. 

Any exceedances and 
complaints are summarised 
in the Project Annual Report. 

Annually. Site Environmental 
Manager. 

Inspections to ensure that 
no clearing has occurred 
outside the approved time-
period. 

Weekly. Clearing outside of approved 
times is to be recorded using 
the Incident Report Form. 

As required. Clearing Foreman. 

Clearing outside of approved 
areas is reported to the DEC 
and DMP (formerly DoIR). 

As required. Site Environmental 
Manager. 

 

Table 14–3: Operation noise and vibration reporting requirements and documents. 

REPORTING REQUIREMENTS  

Programs Noise Monitoring Program. 

Reports  Annual Report. 
Environmental Daybook. 
Incident Report Form. 
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15 Operation fire management plan 

The objectives, targets and strategies for fire management at the Project have been given in Table 
15–1. Monitoring is outlined in Table 15-2, with reporting requirements in Table 15-3.  

Table 15–1: Operation fire management plan. 

OPERATION FIRE MANAGEMENT PLAN 

Objectives To ensure Project activities do not result in the deliberate or accidental ignition of bushfire. 

Targets No bushfires started as a result of mining operation activities. 

Potential Fire Impacts Operation of the Project has the potential to result in the following impacts associated with 
fires within and surrounding the Project area: 
• damage to infrastructure and facilities; and 
• damage, injury or death of flora and fauna. 

Management Strategies All vehicles run on diesel. 
Fire extinguishers fitted in all buildings, mining fleet and drill rigs. 
Structures that divert water flow (eg windrows and spoon drains and road) will act as fire 
breaks. 
Field maintenance to be conducted on a fire break, eg cleared ground. 
All staff and sub-contractors will undertake fire safety training (OHS induction). 
No open fires permitted within the Project area. 
Regular liaisons with the Shire regarding current fire danger status, bushfires and fire 
bans. 
Fire management coordinated by the Project Chief Fire Warden. 
A dust suppression vehicle capable of use as a fire response vehicle. 

Table 15–2: Operation fire monitoring. 

MONITORING TIMING REPORTING TIMING RESPONSIBILITIES 

Inspections in accordance 
with the Safety 
Management Plan to 
ensure all fire fighting 
devices are in good 
working order. 

Monthly. Records of inspections and 
maintenance recorded in the 
Site Safety Register. 

Monthly. Chief Fire Warden. 

Inspections to ensure 
firebreaks have been 
established and 
maintained. 

Annually. Fire break status to be 
updated in the Site Safety 
Register. 

Annually. Chief Fire Warden. 

Inspections to identify any 
field maintenance 
conducted in an 
inappropriate location. 

Monthly. Any unsuitable field 
maintenance reported to the 
Workshop/Mechanical 
Manager using the Incident 
Report Form. 

As required. Site Environmental 
Manager. 

All staff completed the 
OHS induction. 

Prior to 
commencing site 
work. 

Not applicable. Not 
applicable. 

Site Safety Manager. 

Site inspection to identify 
evidence of any open fires 

Monthly. All fire events to be reported 
using the Incident Report 
Form. 

As required. Chief Fire Warden. 

Contact with Shire 
Environment, Health and 
Safety Officer regarding 
fire risks in the area 

Monthly. Not applicable. Not 
applicable. 

Chief Fire Warden. 

Inspections in accordance 
with the Safety 
Management Plan to 
ensure all fire fighting 
devices are in good 
working order. 

Monthly. Any required maintenance 
reported to the 
Workshop/Mechanical 
Manager. 

As required. Chief Fire Warden. 
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Table 15–3: Operation fire reporting requirements and documents. 

REPORTING REQUIREMENTS  

Plans Safety Management Plan. 

Reports  Incident Report Form. 
Site Safety Register. 
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16 Operation aboriginal heritage management plan 

The objectives, targets and strategies for Aboriginal heritage management at the Project are given 
in Table 16–1. Monitoring is outlined in Table 16–2, with reporting requirements in Table 16-3.  

Table 16–1: Operation Aboriginal heritage management plan. 

OPERATION ABORIGINAL HERITAGE MANAGEMENT PLAN 

Objectives Manage activities in a manner that complies with the Aboriginal Heritage Act, 1972. 
Protecting places and objects of Aboriginal heritage value that exist within the Project area. 

Targets No impact on Aboriginal heritage sites without approval from the Minister for Indigenous 
Affairs. 

Potential Aboriginal 
Heritage Impacts 

Operation of the Project has the potential to result in the following impact to Aboriginal 
heritage within and surrounding the Project area: 
• damage to Aboriginal heritage sites and/or ethnographical values located within or 

immediately adjacent to planned disturbance areas; and 
• reduced access to undisturbed cultural heritage sites within the Project area due to 

access restrictions. 

Management Strategies Where possible avoid disturbance to known cultural heritage sites and places with 
recognised ethnographical values 
Where disturbance of known cultural heritage sites and places with recognised 
ethnographical values cannot be avoided, obtain Ministerial consent under Section 18 
(Aboriginal Heritage Act, 1972). 
Implement control measures to protect undisturbed cultural heritage sites adjacent to 
Project areas (eg signposts, fencing, awareness programs for personnel) in conjunction 
with the Nyiyaparli People. 
Any newly identified or unauthorised disturbances to culturally sensitive sites will be 
reported to the Department of Indigenous Affairs and representatives of the Nyiyaparli 
people. 
Staff and contractor site inductions will include cultural awareness. 

 

Table 16–2: Operation Aboriginal heritage monitoring. 

MONITORING TIMING REPORTING TIMING RESPONSIBILITIES 

Conduct heritage surveys 
on any proposed new 
disturbance areas 
according to the Aboriginal 
Heritage Procedure. 

Prior to work 
commencing in 
new disturbance 
areas. 

Any new culturally sensitive 
sites will be immediately 
reported to the Department 
of Indigenous Affairs. 

As required. Archaeologists or 
Anthropological 
Consultant. 

Site inspections to ensure 
compliance with any 
conditions of the 
Ministerial consent under 
Section 18. 

In accordance 
with any 
conditions of the 
Ministerial 
consent under 
Section 18. 

In accordance with any 
conditions of the Ministerial 
consent under Section 18. 

In 
accordance 
with any 
conditions of 
the 
Ministerial 
consent 
under 
Section 18. 

Indigenous Relations 
Coordinator. 

Inspect implemented 
control measures in 
accordance with the 
Aboriginal Heritage 
Monitoring Program. 

Biannually. Report any disturbance of 
known cultural heritage sites 
to the Department of 
Indigenous Affairs and 
representatives of the 
Nyiyaparli people. 

As required. Indigenous Relations 
Coordinator. 

Inspect known cultural 
heritage sites in 
accordance with the 
Aboriginal Heritage 
Monitoring Program to 
ensure unauthorised 
disturbances have not 
occurred. 

Regular intervals 
as set out in the 
Aboriginal 
Heritage 
Management 
Procedure. 

Report any disturbance of 
known cultural heritage sites 
to the Department of 
Indigenous Affairs and 
representatives of the 
Nyiyaparli people. 

As required. Indigenous Relations 
Coordinator. 

Records to be kept of all 
site personnel and 
contractors inductions  

Not applicable. Report any suspected new 
heritage sites or artifacts. 

As required. All personnel. 

Report any damage to 
heritage sites using the 
Incident Report Form. 

As required. All personnel. 
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Table 16–3: Operation Aboriginal heritage reporting requirements and documents. 

REPORTING REQUIREMENTS  

Programs Project Aboriginal Heritage Monitoring Program. 
Aboriginal Heritage Management Plan. 

Procedures Project Aboriginal Heritage Procedure. 

Reports  Project Incident Report Form. 
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17 Training 

Training will be provided to ensure all staff and contractors are aware of commitments and 
procedures pertinent to this OEMP. The training program will ensure all staff are aware of the 
environmental impacts associated with the Project. The training program shall be inclusive of the 
following topics: 

• an overview of the Project area’s environmental value and the Project environmental impacts; 

• the need to notify the Environmental Team of: 

- weed infestations; 

- fauna injuries/fatalities; 

- feral animal sightings; 

- any erosion of topsoil stockpiles; 

- any clearing outside of approved areas; 

- any water leaks; 

- any suspected new aboriginal heritage sites or artefacts; and 

- any damage to Aboriginal heritage sites. 

Specific environmental training will be provided to staff and contractors to ensure they are provided 
with the skills to ensure they are able to carry out specific responsibilities identified in the OEMP. 
These specific training requirements are described in the relevant monitoring programs. 
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EXECUTIVE SUMMARY 

The technical and economic viability of the Roy Hill 1 Iron Ore project (the Project) is currently 
being evaluated by Roy Hill Iron Ore Pty Ltd (RHIO). The proposed location is within Roy Hill 1 
tenements on the southern slopes of the Chichester Range, 1.5 km north-east of the Fortescue 
Marsh on the plains of the Fortescue Valley.   

RHIO understands that effective water management is essential for a successful mining 
operation. Water risks and opportunities must be managed at both a corporate and site level to 
ensure operational value is maximised, production is secure and the community and 
environmental values associated with water are maintained or enhanced. 

This document has been designed to provide an informative and succinct summary of the 
surface and ground water investigations which have been undertaken to date, and the proposed 
water processes and management strategies which will be used during operation and into the 
closure of the mine. The most up-to-date information has been input into this report, however it 
is acknowledged that aspects of the Project are subject to change, therefore, the plan will be 
updated and reviewed on an annual basis. 

To date the key Project water management issues which have been identified are:  

• Pit dewatering to maintain “dry” open–cut mining conditions 

• Ensuring an adequate supply of water for mine operations  

• Usage, storage and disposal of saline water from dewatering, as a small proportion of the 
ore body lies below the salt water interface that is associated with the Fortescue Marsh. 

• On-going investigations in to the feasibility and engineering design of temporary and 
permanent surface water diversions  

• Assessing and implementing management strategies which mitigate any potential risks to 
the surrounding area (including the Fortescue Marsh)  
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1. INTRODUCTION 

The technical and economic viability of the Roy Hill 1 Iron Ore project is currently being 
evaluated by Roy Hill Iron Ore Pty Ltd (RHIO). 

1.1 PURPOSE OF THIS DOCUMENT 

RHIO understands that effective water management is essential for a successful mining 
operation. Water risks and opportunities must be managed at both a corporate and site level to 
ensure operational value is maximised, production is secure and the community and 
environmental values associated with water are maintained or enhanced. 

This Preliminary Integrated Water Management Plan (IWMP) brings together the water 
management elements of the Roy Hill project, so that they can be managed in a comprehensive 
and coordinated manner. The IWMP covers both surface and ground water, using a whole-of 
mine approach that encompasses: exploration, design and development, operation and 
decommissioning. 

This document has been designed to provide an informative and succinct summary of the 
surface and ground water investigations which have been undertaken to date, and the proposed 
water processes and management issues which will occur during operation and into the closure 
of the mine. The most up-to-date information has been input into this report, however it is 
acknowledged that aspects of the Project are subject to change, therefore, the plan will be 
updated and reviewed on an annual basis. 

1.2 RELATIONSHIP TO OTHER DOCUMENTS 

A number of management plans have been developed for Roy Hill. The plans which are 
relevant to Integrated Water Management include: 

• Project Environmental Risk Assessment 

• Construction Environmental Management Plan 

• Operation Environmental Management Plan 

• Conceptual Mine Closure and Rehabilitation Plan 

• Acid Mine Drainage Management Plan 

• Stakeholder and Community Consultation Plan 

• Fortescue Marsh Management Plan 
 

 



 HPPL - ROY HILL 
 PRELIMINARY INTEGRATED WATER MANAGEMENT PLAN
  
 

 

BUILDING A BETTER WORLD 6 www.mwhg loba l .com.au 

2. BACKGROUND 

2.1 CLIMATE 

The climate in the eastern Pilbara is semi-arid, characterised by seasonal periodic rainfall and 
high evaporation rates. Rainfall occurs predominantly in summer with the largest events being 
associated with tropical cyclones which periodically cross the north tropical coast and track 
inland bringing heavy rainfall to the inland parts of the Pilbara. The area also experiences 
frequent thunderstorm activity during the summer wet season and is occasionally affected by 
the monsoon trough. 

The rainfall gauge at Roy Hill1 station has the longest record in the region. Average monthly 
rainfall and evaporation data for Roy Hill is summarised in Table 2-1. 

Table 2-1: Average Rainfall and Point Potential Evapotranspiration at Roy Hill (mm) 
 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

RAINFALL1 45 58 44 23 19 18 11 6 2 5 8 24 

EVAPO-
TRANSPIRATION2 390 310 290 205 138 100 110 165 230 315 380 405 

Source: 1Bureau of Meteorology Site No. 005023 (Roy Hill 1900-1990), 2BoM Climate Atlas, Evapotranspiration  

 

2.2 GEOLOGY 

The Roy Hill Project consists of iron mineralisation associated with the lowermost unit of the 
Marra Mamba Formation (Nammuldi member) and the associated overlying detrital deposits 
occupying the basal part of the paleochannel associated with Kulbee Creek.  The Marra Mamba 
Formation is generally dipping gently to the south-south west, with only the basal Nammuldi 
member present. The Marra Mamba Formation overlies the shale, chert and dolomite of the 
Jeerinah Formation. The sequence occupies the northern limb of a major syncline, with a series 
of gentle crosscutting folds. The sequence has been faulted by a series of generally north south 
trending faults. 

The detrital deposits that overlie the Marra Mamba Formation generally consist of a sequence of 
clays and goethitic material occupying the paleochannel of the modern day Kulbee Creek.  The 
Alluvial deposits occur on the lower slopes and in general their thickness increases in a south-
westerly direction towards the main Fortescue valley.   

2.3 GROUNDWATER 

2.3.1 HYDROGEOLOGICAL INVESTIGATIONS 

MWH Pty Ltd has performed hydrogeological investigations at Roy Hill since 2005. This work 
has characterised the hydrogeological environment of the proposed mine site and adjoining 
areas, and has included field investigations using test production bores and monitoring bores 
(see Appendix C). Investigations are currently being carried out to the south of Roy Hill towards 
Ethel Creek.   
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The information gathered from field investigations has been used to develop a hydrogeological 
computer model which simulates the potential impacts of the Project on groundwater resources 
(drawdown, quality, recovery) during the mine life and following mine closure.  

2.3.2 AQUIFER CHARACTERISTICS 

The primary aquifer in the area is associated with the secondary permeability of the mineralised 
Nammuldi Member of the Marra Mamba Formation.  Local faulting may also provide local areas 
of enhanced permeability within the surrounding bedrock.  

The Warri Dolomite is also thought to form a significant aquifer in the south and west of the 
area. It is separated from the Nammuldi Member by the Roy Hill Shale, which acts as an 
aquiclude. However, faulting can create hydraulic connections between these aquifers. 

The alluvial deposits (ALL) are highly variable in nature, ranging from silty clays through to 
gravels and cobbles, and include older Tertiary pisolitic detritals. In places chemical deposits of 
calcrete and silcrete occur. The alluvials are absent from the high ground in the north east of the 
Roy Hill investigation area, but occur extensively on the lower ground in the modern day 
drainage systems of Kulbee Creek and the Fortescue Valley. Their thickness is generally in 
excess of 50m, with localised pockets over 80m thick  

The next hydrogeological unit is the Nammuldi Member (NAM), which can comprise a) an 
upper, clayey weathered horizon, b) the mineralised main ore zone, and c) cherts and shales of 
unmineralised Banded Iron Formation (BIF). The main groundwater flows appear to be 
associated with the ore zone. 

The underlying Jeerinah Formation (JER) acts as an aquiclude, and effectively forms the base 
of the modern groundwater system. However, in the south and west of the tenement area, the 
JER is thin or absent, such that the underlying Warri Dolomite is in hydraulic continuity with the 
NAM and ALL aquifers.  

Recharge to the NAM occurs in the outcrop areas, from where the groundwater flows through 
the NAM and discharges into the ALL deposits.  Rainfall recharge also enters the groundwater 
system via the ALL deposits, in particular along the streambeds of the creeks. The rainfall 
recharge flushes the shallower parts of the groundwater system and maintains fresh, low 
Electrical Conductivity (EC) water (<2500 uS/cm). The fresh water is thought to discharge into 
the ALL deposits and flow towards the Fortescue Marsh, where it mixes with the saline waters in 
the Marsh.  

Further downgradient and below a level of some 370m AHD, the water is saline (EC >10,000 
uS/cm). This probably represents old groundwater that has not been flushed by recent 
recharge, due to its depth or structural entrapment. Fresh recharge from the high ground to the 
east will tend to flow over the top of the pocket, leaving the deeper water isolated. 

The WAR contains some highly saline water (>100,000 uS/cm), which probably represents very 
old, static groundwater. Although it is in hydraulic continuity with the ALL and NAM groundwater, 
there has been so little flow in these areas to date that the saline water has remained at depth.  

In summary, the saline waters exist in the aquifer systems where they extend below a level of 
370m AHD. Saline waters are also present at higher levels towards the Fortescue River in the 
south and towards the Fortescue Marsh to the west. 
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2.3.3 GROUND WATER LEVELS 

A groundwater elevation contour map derived from water level data collected in all monitoring 
bores between 4th and 12th May 2007 is displayed in Figure 2-1: Groundwater Level Contour 
Map. The hydraulic gradient is generally north east to south west towards the Fortescue River. 
The highest levels are found in the outcrop areas in PZ10 (442.6m AHD) and PZ09 (429.7m 
AHD). Away from the outcrop areas, levels range from 412m AHD to ~409m AHD.  

The groundwater gradient is steeper towards the outcrop areas of the Nammuldi Member and 
Jeerinah Formations, with the groundwater profile generally mimicking the topography. The 
general steepening of the gradient in the areas approaching the outcrop areas is considered to 
be a function of the general tight nature of the bedrock material, in particular the shale of the 
Jeerinah Formation. 
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Figure 2-1: Groundwater Level Contour Map 
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2.3.4 GROUNDWATER QUALITY 

The results of water quality analysis performed in 2007 from the production and monitoring 
bores are presented in Appendix A. 

Only the sample from Production Bore 6 was “fresh” and met the National Health and Medical 
Research Council (NMRC) Guidelines for drinking water. The other samples exceed the 
drinking water criteria for various analytes including Total Dissolved Solids (TDS), sodium, iron, 
chloride and sulphate. The level of nitrate is anomalously high in PZ27S, while nitrate levels 
slightly exceed the guideline value of 50 mg/l in bores PB2 and PZ10. 

The lowest concentrations of anions and cations was found in the samples from the new camp 
bore (referenced A), PZ10 (ref I) and PB6 (ref G). These lie adjacent to the higher ground where 
the Nammuldi member outcrops, and represent recharge waters. Further downgradient, the 
concentration of minerals in the groundwater increases, as indicated by the samples from bores 
PB3 (ref D), PZ27 (ref Q), PB2 (ref C) and PB5 (ref F). 

2.3.5 ADDITIONAL INFORMATION 

Additional baseline groundwater information is contained in MWH, 2007, HPPL Roy Hill 
Hydrogeological Assessment Part A, Interim Report prepared for HPPL. 

2.4 SURFACE WATER 

2.4.1 HYDROLOGICAL INVESTIGATIONS 

Gilbert and Associates Pty Ltd’s hydrological investigations have included catchment 
characterisation and water balance modelling. To increase understanding of hydrological 
processes occurring in the catchment, continuous river level and rainfall recorders have been 
installed on Kulbee Creek. Additionally, a conceptual stormwater management and diversion of 
runoff plan has been developed. 

2.4.2 REGIONAL SETTING 

The Roy Hill Project area is located in the Fortescue River catchment to the north of the 
Fortescue Marsh. It is naturally separated into upper and lower sections by the Fortescue Marsh 
which is a large intermittent wetland lying between the Chichester Ranges to the north and 
Hamersley Ranges to the south. The Marsh is a depositional feature lying upstream of the 
natural topographical barrier formed by the Goodiadarrie Hills crossing of the Fortescue River. 
When full it would occupy an area of some 1,000 square kilometres. It receives runoff from the 
30,700 square kilometre upper Fortescue River catchment upstream as well as groundwater 
inflows and incident rainfall. It is a sink for regional groundwater which has resulted in salt 
accumulation and development of a hyper-saline groundwater system beneath the Marsh. In the 
event of extreme inflows, the Marsh could overtop into the lower Fortescue River downstream, 
however there are no recorded instances of this ever having occurred.  

Rivers in the Pilbara are ephemeral and flow only occasionally (WRC, 2000). The rivers are dry 
most of the year, except for chains of large pools that may last for considerable periods. Annual 
stream flow volumes in the Pilbara region are highly variable, with flow typically only in response 
to large rainfall events (WRC, 2000). There is limited surface water data available for this 
region. 

The following general regional rainfall - runoff characteristics are evident from the data recorded 
in the Pilbara (Gilbert 2008):  

• Annual runoff is highly variable.  
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• There is typically little or no runoff in years when rainfall is less than about 150 to 200mm. 

• In years with higher rainfall, runoff is typically a small percentage of rainfall (3-7%) in excess 
of “zero runoff” amount. In particular years however recorded runoff has been as high as 
24% of rainfall. 

• Averaged over all gauged catchments, average annual runoff is about 3% of rainfall. 

2.4.3 LOCAL DRAINAGES 

The Project area is drained by a series of ephemeral creeks and watercourses which flow 
predominantly in a northeast – southwest direction toward Fortescue Marsh. The catchment 
areas of the main Project area creek systems are summarised in Table 2-2 Project Area 
Catchments 

 

Table 2-2 Project Area Catchments 

DRAINAGE CATCHMENT CATCHMENT AREA AT DOWNSTREAM 
LEASE BOUNDARY (KM2) 

Kulkinbah Creek 703 

Kulbee Creek 38 

No-name Creek 88 

Central Catchment 31 

 

2.4.4 FLOOD HYDROLOGY OF LOCAL CREEKS 

Gilbert and Associates (2008) modeled flood peaks for Kulkinbah, Kulbee and No-name Creek; 
the results are tabulated below in Table 2-3 Estimated Peak Flood Discharges 
. 
Table 2-3 Estimated Peak Flood Discharges 

CREEK LOCATION ANNUAL EXCEEDENCE PROBABILITY 
20% 

(1 IN 5 YEAR ARI) 
5% 

(1 IN 20 YEAR ARI) 
1% 

(1 IN 100 YEAR ARI) 

Kulkinbah Marble Bar Road 
Crossing 273 674 1.270 

Kulbee Upstream diversion 30 76 146 

No-name At northern lease 
boundary 62 176 369 

 
 

2.4.5 WATER QUALITY 

Surface water quality data is not available for the Project area. The Proponent has instigated a 
baseline water quality sampling program, it is outlined in Section 8.3. 
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2.4.6 ADDITIONAL INFORMATION 

Additional baseline surface water information is contained in Gilbert and Associates Pty Ltd, 
2009, Roy Hill Iron Ore Project – Surface Water Assessment. 

2.5 FORTESCUE MARSH 

The Fortescue Marsh (the Marsh) is an extensive intermittent wetland located approximately 1.5 
km to the south-west of Project operations (Figure 2).  It is bound by the Chichester Range to 
the north and the Hamersley Range to the south, occupying an area of 1,000 km2 when full 
(Department of Environment, Heritage, Water and the Arts (DEHWA), 2008).   The Marsh is a 
depositional feature that receives runoff from the 30,700 km2 upper Fortescue River catchments 
as well as many creeks and tributaries which drain the adjoining Chichester Ranges.  

The Fortescue Marsh supports a rich diversity of migratory birds and is recognised by the 
Commonwealth under the Japan-Australia Migratory Bird Agreement (JAMBA) and the China-
Australia Migratory Bird Agreement (CAMBA).  The Fortescue Marsh is also recognised by the 
DEC as having particular heritage and conservation values.  On expiration of pastoral leases in 
2015, the DEC plans to obtain reserve status for an area of 42,388 hectare (ha) covering 
sections of the Marsh and surrounds, referred to as a proposed conservation estate (DEWHA, 
2008).  The eastern margin of the proposed conservation estate will be located more than 15km 
west of the Project. 

2.5.1 WATER QUALITY 

There is relatively little baseline water quality data available for the region. Baseline data for 
local creeks is often difficult to collect due to the transient and short duration that creeks flow 
and access difficulties during wet weather. Water quality data for the Fortescue Marsh was 
provided by the Department of Environment and Conservation covering a period from August 
2003 until August 2006. This data set included analysis results of eight separate samples 
collected over this period. The average (mean), minimum and maximum concentrations of the 
key analytical parameters are summarised in Table 2-4 below. Results indicate that water in the 
Marsh over this period was alkaline and moderately to highly saline. The dominant solutes were 
sodium chloride and calcium sulphate. Major nutrient (nitrogen and phosphorous) 
concentrations were high compared to default trigger values given in the ANZECC water quality 
guidelines for north Western Australia particularly total phosphorous. Iron concentrations were 
low. 
 
Table 2-4 Summary of Water Quality Data—Fortescue Marsh 2003-2006 

PARAMETER UNITS AVERAGE MINIMUM MAXIMUM 

Field pH pH 8.9 8.28 9.98 

Total Dissolved Solids g/L 4.1 0.3 12 

Total Nitrogen µg/L 1401.3 230 4,700 

Total Phosphorus µg/L 235.6 5 1,400 

Alkalinity mg/L 54.0 28 80 

Hardness mg/L 1,631 25 3,702 

Silica mg/L 92.7 1.3 420 

Sodium mg/L 933 130 3,640 

Calcium mg/L 484.9 1.4 1,200 
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PARAMETER UNITS AVERAGE MINIMUM MAXIMUM 

Magnesium mg/L 104.2 3.2 383 

Potassium mg/L 112.5 6.4 281 

Manganese mg/L 0.0011 0.0005 0.003 

Chloride mg/L 1,447 103 5,500 

Bicarbonate mg/L 91.6 20 256 

Carbonate mg/L 1.9 1 8 

Nitrate mg/L 1.0 0.005 5 

Sulphate mg/L 1,565 8.3 3,320 

Iron mg/L 0.2 0.00025 1.3 

DEC, unpublished 

 

 

2.5.2 ADDITIONAL INFORMATION 

Additional information is contained in SMEC (2009) Roy Hill 1 Iron Ore Mining Project: 
Fortescue Marsh Management Plan. 



 HPPL - ROY HILL 
 PRELIMINARY INTEGRATED WATER MANAGEMENT PLAN
  
 

 

BUILDING A BETTER WORLD 14 www.mwhg loba l .com.au 

3. GOVERNANCE 

3.1 BEST PRACTICE 

This Integrated Water Management Plan encompasses principles of sustainable development 
outlined in Leading Practice Sustainable Development Program for The Mining Industry – Water 
Management developed by Department of Resources Energy and Tourism, (2008). 

3.2 CORPORATE  

3.2.1 PROJECT ENVIRONMENTAL MANAGEMENT SYSTEMS 

RHIO will oversee the development of an Environmental Management System (EMS) for the 
Project. The EMS will be consistent with the principles of ISO 14001, including provisions for 
monitoring and continuous improvement of environmental performance. The EMS forms a 
component of the broader Project management system that addresses the occupational health 
and safety and community and heritage aspects of The Project. A series of supporting 
environmental management plans (EMPs) will be developed to implement the environmental 
management and monitoring commitments adopted for The Project.  

3.2.2 PROJECT ENVIRONMENTAL MANAGEMENT PLAN 

A Project Environmental Management Plan (EMP) will be prepared as a component of the 
Project EMS. The EMP will detail policies, procedures and controls that will be implemented by 
RHIO to minimise potential environmental impacts during design, construction and operation of 
the Project. The objectives of the EMP are to: 

• Define the management structure of the Project and the environmental roles and 
responsibilities of RHIO and contractors on the Project; 

• Identify environmental legal requirements relevant to the Project; 

• Identify the environmental risks associated with the major activities that will be undertaken 
during the Project; 

• Document Project management controls, procedures and rules to manage the identified 
environmental risks and satisfy environmental requirements; 

• Establish objectives and targets for environmental performance; 

• Document monitoring, auditing and reporting requirements; and 

• Capture commitments made in the EIS as specific and measurable actions. 
Implementation of the Project EMP will ensure adequate protection and management of the 
environmental values which may be impacted upon by the construction and operation of the 
Project. 
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3.3 RELEVANT LEGISLATION 

The water management at Roy Hill will be undertaken is accordance with the relevant 
legislation. Relevant water legislation, guidelines and strategies are briefly summarised below. 

3.3.1 PILBARA WATER IN MINING GUIDELINE 

The Department of Water (DoW) is the statutory authority that manages Western Australia’s 
water resources. DoW released a draft version of the Pilbara water in mining guideline for public 
comment in February 2009. The document provides guidance to the proponents of mining 
projects on how to meet regulatory requirements and manage the complexities of water 
management. 

3.3.2 ENVIRONMENTAL PROTECTION ACT, 1986 

The Environmental Protection Act 1986 (EP Act) is the main governing legislation relevant to 
environmental protection in WA. The EP Act provides for the establishment of the 
Environmental Protection Authority (EPA) and is the main statute under which the WA 
environmental approvals processes are conducted, and also provided for the establishment of 
the EPA, the body with overall responsibility for approving projects submitted under Part IV of 
the EP Act. 

In July 2005 RHIO submitted a Referral Document to the EPA to enable the level of 
environmental impact assessment (EIA) for the Project under the EP Act to be determined.  In 
August 2005, the EPA determined that the level of assessment for the Project will be set at 
Public Environmental Review (PER) in accordance with Section 38 of the EP Act.   

The level of environment assessment for the Project is PER.  A draft PER was submitted to the 
EPA in December 2008 and a subsequent second draft PER submitted in February 2009. 

3.3.3 RIGHTS IN WATER AND IRRIGATION ACT, 1914 

The Department of Water regulates the use of water in WA through the powers assigned to it 
under the Rights in Water and Irrigation Act, 1914 (RIWI Act). Surface and groundwater 
resources in proclaimed areas have been divided up into Surface Water and Groundwater 
management areas. The Roy Hill site lies within the proclaimed “Pilbara” Groundwater 
Management and Surface Water Management areas.  

The object of the RIWI Act is to: 

(a)  provide for the management of water resources in WA, and in particular 
(i)  for their sustainable use and development to meet the needs of current and future 

users; and 
(ii)  for the protection of their ecosystems and the environment in which water resources 

are situated, including by the regulation of activities detrimental to them; 
(b)  promote the orderly, equitable and efficient use of water resources; 
(c)  foster consultation with members of local communities in the local administration, and to 

enable them to participate in that administration; and 
(d)  assist the integration of the management of water resources with the management of other 

natural resources. 
With particular emphasis on object (ii) above, the RIWI Act provides for: 

•  a statutory planning process which requires specific identification of environmental values 
and how the rights to water should be allocated including the needs of the environment; 
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•  the need to obtain the approval of the Minister for Water Resources before implementation 
of plans; 

•  the establishment of local water resources management committees including, where 
practical, people with knowledge and experience in the conservation of ecosystems; 

•  a statutory framework for broad public consultation in plan development and, specifically, 
consultation with water resources management committees and stakeholder bodies; and 

•  the ability for the DoW to put conditions on licences or to amend licences to protect the 
environment as well as making directions for the same purpose. 

 
Two types of licences and a permit make up the regulatory system that the DoW uses to 
administer the use of water in WA under the RIWI Act: 
• Well Licences – are required under Section 26D of the RIWI Act, to construct or alter any 

artesian well or non-artesian wells in proclaimed areas. A 26D licence does not on its own 
give the right to take water from the well. 

• Permits – are issued to allow the holder to construct or interfere with the bed or banks of a 
watercourse to which there is access by a public road or reserve, or to build or alter a dam 
on a proclaimed or prescribed watercourse or wetland. As with a 26D well licence, a permit 
does not give the right to take any water collected by the activity authorised by the permit. 

• Licences to Take Water 5C – allow holders to take water in proclaimed or prescribed 
areas. 

 

3.3.4 STATUS OF LICENCES AND PERMITS 

The following Table 3-1 provides a summary of the water licences and permits that are relevant 
to operations at Roy Hill.  

Table 3-1: Water Licences and Permits 

TYPE LOCATION DURATION OF 
LICENCE NUMBER 

26D E46/335, E46/334 exp. 30/09/2006 CAW159274(1) 

26D E46/334, E46/592, E46/586, 
E46/335 – Roy Hill 

19/10/2006 – 
31/10/2007 CAW161545(1)  

26D 

E47/1609, E46/586, 
E46/686, E47/1610, 
E46/592, E46/688, E46/689, 
E46/685  

26/02/2009 – 
25/2/2010  CAW167712(1) 

5C  Camp Bore 22/6/2007 – 
20/10/2010  GW164004(1) 
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3.3.5 ANZECC GUIDELINES 

The Australian and New Zealand Environment and Conservation Council (ANZECC) and the 
Agriculture and Resource Management Council of Australia and New Zealand (ARMCANZ) 
have formulated the National Water Quality Management Strategy (NWQMS). The NWQMS 
published the National Water Quality Management Strategy series which aims to achieve the 
sustainable use of Australia's water resources by protecting and enhancing their quality, while 
maintaining their economic and social development. The Strategy consists of a series of policy 
documents and guidelines which will help water authorities, environment protection agencies, 
catchment managers and local communities to manage the quality of the nation's water 
resources in a sustainable way. 

The policy documents and guidelines relevant to water management at Roy Hill include: 

Paper No.1 Water Quality Management - An Outline of the Policies (1994) 

Paper No.4 Aus. and N.Z. Guidelines for Fresh and Marine Water Quality (revised 2000)  

Paper No.6 Australian Drinking Water Guidelines (1996 amended 2001)  

Paper No.7 Australian Guidelines for Water Quality Monitoring and Reporting (2000)   

Paper No.8 Guidelines for Groundwater Protection in Australia (1995 – currently under review)  

3.3.6 STATE WATER STRATEGY 

State Water Plan 2007 provides a strategic framework to plan and manage water resources in 
Western Australia. It reflects knowledge of resources, their intrinsic value to the environment, 
local and Indigenous communities and foundation for economic prosperity. Western Australia 
has unique challenges in management of water resources. The strategy highlights that WA uses 
significantly less water in agriculture and more in mining than most parts of Australia and that 
WA has greater access to and is more reliant on groundwater resources.  

3.3.7 NATIONAL WATER INITIATIVE 

The National Water Initiative (NWI) represents a shared commitment by governments to 
increase the efficiency of Australia's water use, leading to greater certainty for investment and 
productivity, for rural and urban communities, and for the environment. Through it, governments 
across Australia have agreed on actions to achieve a more cohesive national approach to the 
way Australia manages, measures, plans for, prices, and trades water. 

RHIO is committed to contributing towards positive outcomes of National Water Initiative 
objectives.   

3.4 COMMUNITY 

To date, RHIO has enjoyed a reciprocal relationship with the pastoralists at Roy Hill Station, a 
relationship which will continue to be developed through the progression to mine operation.   

Formal stakeholder consultation and liaison related to water management issues will be 
managed through the Stakeholder and Community Consultation Plan. 
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4. EXPLORATION/BASELINE STUDIES 

Baselines surveys, studies and monitoring have been and will continue to be undertaken during 
the exploration/baseline monitoring phase of the project. 

The key water management investigations in this phase of development have revolved around 
undertaking studies and putting in place processes to ensure there is a mine water supply which 
is compatible with community expectations and long term environmental sustainability. Due to 
the lack of permanent surface water in the Pilbara, investigations have focused on groundwater 
sources, including mine dewatering.  

Details of the baseline monitoring program are contained in Section 8 of this document. 

4.1 WATER MANAGEMENT STRATEGIES 

4.1.1 GROUNDWATER 

The following groundwater management strategies have been and continue to be implemented 
to limit the impacts of the Project: 

• Groundwater assessment for each relevant component of the Project (mine dewatering, 
saline water disposal, water supply). 

• Characterisation of the hydrogeological environment of the mine site, adjoining areas and 
associated borefield. 

• Development of a hydrogeological model of the Project area to assist in the management of 
groundwater issues and model the changes in hydrogeology, groundwater quality and 
quantity resulting from groundwater drawdown. 

4.1.2 SURFACE WATER 

The following surface water management strategies have been and continue to be 
implemented: 

• Detailed assessment of the hydrological processes occurring within and surrounding the 
Project area. 

• Development of a conceptual plan for storm water diversion and flood management  

4.2 STUDIES TO DATE 

To date, the following groundwater and surface water studies have been undertaken to improve 
understanding of baseline hydrological characteristics: 

1. Gilbert and Associates Pty Ltd, 2008, Baseline Surface Water Sampling Manual 
2008 - 2009 Wet Season, Report prepared for HPPL 

2. Gilbert and Associates Pty Ltd, 2009, Roy Hill Iron Ore Project – Surface Water 
Assessment, Report prepared for HPPL 

3. MWH, 2009,  HPPL Dewatering Strategy Roy Hill Project, Report prepared for HPPL 

4. MWH, 2007,  HPPL Roy Hill Hydrogeological Assessment Part A, Interim Report prepared 
for HPPL 
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5. PRE-MINING/CONSTRUCTION 

The pre-mine development phase would include with construction of the main Project 
components needed to support mining, processing and transport. The key infrastructure that 
would be constructed during the pre-mine period would comprise: 

• Construction and operation village, administration and workshop facilities 

• Advance mine dewatering borefield  

• Kulbee Creek diversion 

• Marble Bar Road realignment (Main Road WA) 

• Site access and haul roads 

• Airstrip 

• Site preparation for out-of-pit waste dump and pre-stripping of initial mine areas  

• Waste Fines Storage Facility 

• Ore processing plant (crushing and screening plant, and desanding plant) and conveyers 

• Hydrocarbon, explosives and chemical storage facilities 

• Water supply borefield and associated reticulation system  

• Ore load-out facility  

The key water management actions would be:  

• Advance de-watering 

• Temporary upslope diversions of storm water, including sediment and erosion controls 
(developed ahead of the main earthworks construction activities) 

 

5.1 POTENTIAL WATER RISKS  

Table 5-1: Construction- Potential Water Risks 

 
POTENTIAL RISK 

GROUNDWATER  • Loss of groundwater-dependant flora/vegetation/fauna as a 
result of hydrogeological changes (i.e. lowering of the water 
table) 

• Contamination of groundwater by hydrocarbons, explosives, 
chemicals and ARD  
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POTENTIAL RISK 

SURFACE WATER  • Storm water management  

• Alteration of runoff volumes, flow paths, velocities and water 
quality due to construction of mine infrastructure and temporary 
diversions  

• Decrease in percentage of stream runoff flowing into the 
Fortescue Marsh due to interception by open pits or water 
containment structures 

• Increased erosion and sediment movement  for soil exposure 

• Contamination of  surface water by hydrocarbons, explosives, 
chemicals and ARD 

5.2 WATER MANAGEMENT STRATEGIES 

Water management during the pre-mine construction phase would focus on drainage control, 
sediment and erosion control and water supply for construction. Construction water would be 
supplied from existing (exploration) bores and from the advance mine dewatering borefield, 
which would, along with the construction camp, be constructed early in the initial project 
development phase. 

A system of temporary upslope diversions and sediment and erosion controls would be 
developed ahead of the main earthworks construction activities. The objective of these works 
would be to minimise disturbance to runoff from areas upstream of construction sites and to 
control/limit the potential for erosion from active earthworks construction areas. Sediment and 
erosion control works would be designed in accordance with regulatory and industry best 
practice guidelines. The plan would be modified and updated periodically to reflect ongoing 
mine area disturbance activities during the construction and subsequent operational phases of 
the project. 

5.2.1 GROUNDWATER 

The following actions will be implemented to limit the impacts of the Project: 

• Ongoing groundwater assessment for each relevant component of the Project (mine 
dewatering, saline water disposal, advance dewatering for water supply) 

• Adherence to licence and permit requirements  

• Dewatering in advance of the mining pits to avoid significant increases in dewatering rates 
over the life of Project 

• Collection and treatment of groundwater that has potentially been contaminated 

• Maximise water use efficiency  

• Liaise with the Department of Water and other stakeholders to collectively develop a 
cumulative groundwater impact study  

• Manage dewatering and discharge (fresh and saline) to ensure the protection of aquifers 
and downstream ecosystems, such as the Fortescue Marsh 

5.2.2 SURFACE WATER 

The following surface water management strategies will be implemented to limit the impacts of 
the Project: 
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• Continue detailed assessment of the hydrological processes occurring within and 
surrounding the Project area. 

• Develop temporary upslope diversions and sediment and erosion controls (design in 
accordance with regulatory and industry best practice guidelines). 

• Infrastructure disturbance areas designed to avoid, minimise and/or mitigate impacts on 
pre-mining surface water flows, in particular sheetflow. 

• Minimise disturbance to creeks and sheetflow areas. 

• Implement RHIO surface water monitoring plan 

• Realignment of Marble Bar Road to be designed and constructed to minimise ponding of 
surface water upstream and minimise impacts on downstream environment 

• Any contaminated runoff to be collected and treated.   
 

5.2.3 MONITORING 

Ground water and surface monitoring and reporting will be undertaken throughout the life of the 
project to monitor the impact of the Project on the surrounding environment and the 
effectiveness of management strategies designed to mitigate the impacts. 
Details of groundwater and surface water monitoring during the pre-mining and construction 
phases is shown in Section 8. 
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6. MINE OPERATION 

The operational phase covers the period of active mining and transport of ore from the Roy Hill 
site. The mine operation will involve: 

• Conventional strip mining open-pits 

• A process of progressive rehabilitation where mine voids will be progressively backfilled 
(see section 7 Closure) 

This section includes details of groundwater and surface water related investigations which 
have been undertaken to understand and plan the water management during mine operation. 

6.1 WATER MANAGEMENT ISSUES 

From a water management perspective, the main issues during this operational phase are: 

• Dewatering to allow “dry” mining operations to be undertaken.  

• Management of saline water 

• Stormwater and flood management including the diversion of runoff around active mine 
areas  

• Containment and management of mine water, including the overall site water balance 

• Water supply for mining and on site ore processing 

• Reject water management  
The water management system comprises the water infrastructure works, including water 
storages and drainage control structures; water reticulation systems, and the management and 
monitoring systems needed to manage water on site. 

6.2 MINE WATER PROCESSES 

The following different types of water would be produced from different areas/activities within 
the Project (Gilbert, 2009): 

• Dewatering from the advance mine dewatering borefield and water recovered from in-pit 
sumps. Water reporting to pit sumps would comprise residual groundwater inflows, 
seepage from the upslope backfilled areas and rainfallrunoff from the active mine area. 
The water recovered from these combined mine dewatering activities is expected to 
have a wide range of salinities from moderately saline (during the first stage of the 
Project) to hypersaline (during the second stage of the Project). Management and reuse 
of mine water would therefore be dependent on salinity and water quality more 
generally. Ore quality requirements in regard to chloride content are expected to limit 
reuse of highly and hypersaline groundwater. Hypersaline water would also be 
unsuitable for use in dust suppression or for irrigation and would be disposed to on site 
evaporation basins constructed prior to the second stage of the Project. 

• Water used in the desanding plant would be sourced from low to moderately saline 
groundwater extracted from the advance dewatering activities (during the first stage of 
the Project) and from a regional water supply borefield which would be developed to 
support the Project prior to Stage 2. Water would also be recovered from the WFSF; 
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• Dirty water comprising runoff and seepage from the out of pit overburden waste 
emplacement, and from ore stockpile and load out facility areas would be intercepted 
via bunded, contained catchment storage areas and used for dust suppression;. 

• Clean water runoff from upslope and other undisturbed areas within the mine would, 
where practical, be diverted around the mine and associated disturbed areas and 
toward downstream drainage areas; 

• Water generated from sediment control areas would either be opportunistically 
harvested for use in haul and access road watering or would be released to 
downstream drainage areas following settling; 

• Potable water would be sourced from local bores tapping fresh water in upland alluvial 
and fractured rock aquifers; and 

• Sewage from the camps and site ablution facilities would be treated on site with treated 
effluent being used on garden and landscape areas around the mine. 

 

6.3 DEWATERING 

The groundwater table lies approximately 8 to 46 m BGL with an average of 35 m BGL.  Two 
groundwater quality systems exist within the proposed mining area; fresh to brackish 
groundwater associated with the saturated parts of the tertiary alluvial sequence and the upper 
parts of the Marra Mamba Formation, and saline to hypersaline groundwater associated with the 
Fortescue Marsh groundwater system.  A significant proportion of the ore body lies below the 
groundwater table but a small proportion is also below the salt water interface with maximum pit 
excavations expected to be approximately 100 m BGL.  Pit dewatering will be required to 
maintain “dry” open-cut mining conditions. 

A brief outline of the dewatering strategy is below. The full description is contained in MWH 
(2009).  

6.3.1 NUMERICAL MODELLING 

A numerical groundwater model for the Roy Hill area was developed to evaluate abstraction 
volumes required to dewater the proposed mine site, as well as assess the potential impacts 
resulting from dewatering on groundwater levels (MWH, 2009).  

Numerical simulations were conducted to estimate the volume of water to be extracted from the 
mining area over the Stage 1 mining period (see Table 6.1). Based on the numerical modelling 
results a total of 75 GL is required to be abstracted over a period of 10 years, this represents an 
average dewatering requirement of 20.46 ML/d. 

Simulations were undertaken using a solute transport model to determine the percentage of 
fresh water (defined for the purpose of this investigation as being <10,000 μS/cm EC)  in the 
dewatering discharge. The results are shown in Table 6-1 and indicate that in Years 8 and 9 
only approximately 50% of the total water removed during dewatering will be fresh and suitable 
for use in the mineral processing. Similarly, in Year 10 the percentage of fresh water falls to 
40%. The current results of the solute transport modelling should be considered as preliminary 
and will improve with further calibration and refinement. 
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Table 6-1 Modelled Dewatering Volumes and Estimated Percentage Fresh 

MINING YEAR DEWATERING 
VOLUME (ML) 

DAILY 
AVERAGE 
(ML/D) 

PREDICTED % FRESH 

Year 1 5,640 15.45 100 

Year 2 8,822 24.17 100 

Year 3 13,301 36.44 75 

Year 4 97 0.27 100 

Year 5 1,085 2.97 100 

Year 6 6,504 17.82 75 

Year 7 10,958 30.02 75 

Year 8 2,625 7.19 50 

Year 9 18,750 51.37 50 

Year10 6,886 18.87 40 

Total Dewatering 74,668 20.46  
• Volumes derived from drains are based on starting dewatering 1 year in advance of mining to ensure dry 

mining. 
• Actual dewatering will be smoothed over several years to reduce peaks and troughs. 

6.3.2 DEWATERING STRATEGY 

As discussed in Section 4, to achieve dewatering of the proposed pit(s), it is estimated that a 
total of 74,668 ML of groundwater, over a 10 year period will be required to be removed from 
the immediate mining area to maintain “dry” mining conditions.  

It is further recognised that the rate of required dewatering varies from abstraction rates of 0.27 
to 51.37 ML/day, throughout the 10 year mining period. The variability in dewatering 
requirements is a function of the location and migration of the mining areas throughout the 
mining schedule and the associated impact of the localised hydrogeology.  

To manage the variability of the required dewatering abstraction rates throughout the project life 
and to assist in the overall water management and operating strategy of the dewatering and 
water demand of the project area, it is proposed to optimise the dewatering requirement for the 
first ten years of dewatering by establishing the dewatering borefield at or slightly above the 10 
year average of 20.46 ML/d.  

The benefit of the advanced dewatering strategy is to normalise the abstraction volume over the 
life of the Project and to remove the spikes in dewatering requirements as required from the 
numerical modelling results. 

It is anticipated that yields in the bores established early in the mine life, particularly those in the 
northern part of the proposed ex-pit dewatering borefield will decline as dewatering desaturates 
the orebody aquifer. During the first 10 years, progressive movement of the centre of the 
operating borefield will be required to advance to the south as mining moves to the south. The 
existing northern bores will either be decommissioned or operated at reduced yield as mining 
migrates to the south. 
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6.3.3 DEWATERING LAYOUT 

Due to the geometry of the ore body and the planned rate of advancement set out in the mining 
schedule, the proposed adopted dewatering strategy for the Roy Hill Project will consist of: 

• A network of external to the pit dewatering bores down dip and along the western edge of 
the planned mining area  

• A small network of internal to the pit dewatering bores (sacrificial) that would be established 
in areas to be mined later in the mine life and will ultimately be destroyed and lost during 
mining activities 

 

6.4 WATER SUPPLY BOREHOLES 

To meet the water demand of the processing plant, it is proposed to abstract groundwater from 
the production borefield to augment the flow from the dewatering boreholes. In adopting this 
strategy it is recognised that dewatering will be required to be undertaken over significant parts 
of the proposed mining area in advance of the mining activities. Figure 6-1 illustrates how the 
fresh dewatering supply and borefield supply can be used to meet the water demand of the 
mine over the whole of the Stage 1 period. 

The production borefield will comprise some 16 boreholes, drilled at roughly 1km centres. The 
holes will be positioned along the southern edge of the proposed mine pits, so that they can be 
retained when mining commences in this area during Stage 2 and used as dewatering bores.   

Bore construction of these production holes would be designed to be fully penetrating through 
the Tertiary alluvium and Nammuldi Formation and into the underlying dolomite, where it is 
present due to faulting. The anticipated yield of individual production bores is likely to be around 
1.0 to 1.5 ML/d. 

Another potential borefield is currently being investigated in the Roy Hill South/Ethel Creek area. 
Subject to regulatory approval, it is anticipated that water from this borefield will be used to meet 
the process water requirements of mining during Stage 2 of the Roy Hill Project. However this 
water may also be available to supplement supplies in the later years of Stage 1, if required. 
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Figure 6-1: Predicted Water Supply and Demand Volumes 
 

6.5 SALINE WATER MANAGEMENT AND SYSTEM DESIGN 

6.5.1 SALINE WATER MANAGEMENT 

The upper freshwater lenses of groundwater will be used for ore processing and dust 
suppression activities.  The denser saline water above 10,000µS/cm EC will be unsuitable for 
use in iron ore processing.   

The current base case for addressing saline water is to construct and manage a system to 
evaporate the water and encapsulate the salt.  

The saline water management system will comprise 3 components: 

• Evaporation Pond. 

• Salt Production Facility 

• In-pit Encapsulation Cell(s) 

The evaporation pond is designed to evaporate surplus water from the project plus incident 
rainfall. 

Concentrated brine will be pumped from the evaporation pond to the salt production facility 
where salt will be precipitated and dried before harvesting and placement in engineered cells 
constructed above the water table within the backfilled pits. 

The facilities will be constructed and operated to maximise the area of water and thus the 
evaporation losses. 
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The facilities will consist of a number of individual cells lined with a low permeability liner. This 
liner can comprise a clay liner or a 1 mm smooth HDPE liner. 

Pond construction will be staged to optimise the number of cells required. Depending upon the 
effectiveness of the first constructed cells and their performance versus that predicted, as well 
as the benefit realised through utilisation of evaporation enhancement techniques, the required 
number of cells will be reviewed to reflect operational experience. Additional cells will be 
constructed as required. 

Encapsulation cell construction will also be staged and will depend on the quantities of salt 
produced and the mining and backfilling sequence. 

The applicable design criteria and standards are summarised in Table 6-2. 

Additional information on Saline water management and system design is contained in 
Lycopodium (2009).   
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Table 6-2: Summary of Design Criteria and Standards 

OPERATIONS 

Design Component Design Application 
Production Throughput • 6.1 GL/annum average, 23 GL/annum max 
Production Hours/Year • 8000 (91.3% availability) 
Design Factor for Pipes and 
Pumps 

• 120% 

Water Characteristics • SG water = 1.1 
• TDS = 67,000 mg/L 

STORMWATER MANAGEMENT 

Design Component Design Application 
1:25 yr • Temporary diversion structures during construction. 
1:10 yr • Diversion channel erosion protection. 
1:10 yr/1:100 yr • Diversion channel capacity (minor / major). 
1:100 yr/72 hr in addition to 
the maximum operating pond 
levels for average climatic 
conditions 
1:1000 yr 

• Evaporation pond capacity. 
 
• Evaporation ponds operating spillways 

1:5000 yr, 6-, 18-, 72-hr 
intensity and 72-hr volume 

• Evaporation structure at reclamation 

SEDIMENTATION BASINS 

1:20 yr, 6hr duration  • Sedimentation basin sizing 

SEISMICITY 

Acceleration Coefficients  • Operating Basis Earthquake (OBE), acceleration coefficient 
equivalent to a 1 in 475 year annual exceedance probability - 0.07g. 

• Maximum Design Earthquake (MDE), acceleration coefficient 
equivalent to a 1 in 10,000 year annual exceedance probability - 
0.45g. 

Stability • Static loading stability FOS = 1.5 
• Pseudo-static loading (OBE) stability FOS = 1.1. 

EVAPORATION PONDS 

Design Component Design Application 
General • Minimum water freeboard of 0.3 m plus 1 in 100 year 72 hr 

storm event (0.4 m). 
• Total freeboard approximately 0.7 m 
• Total area approximately 400 ha (2km  by 2 Km) 
• Total height approximately 3 m. 

Construction • Pond embankments constructed using local borrow, low permeability 
embankment. 

• 6 m crest width. 
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Materials • Undercut unsuitable foundation soils from entire embankment 
footprint for use as drainage material or embankment fill (if suitable). 

• Embankment fill from local borrow. 
• 1 mm smooth HDPE pond liner. 
• Erosion protection/rockfill material from local quarry/rejects stockpile 

(if required). 

Required Liner Permeability • HDPE – effective installed liner permeability of 10-10 to 10-11 m/s 
assumed, depending upon water depth. 

• Soil liner – 300 mm of 1 x 10-9 m/s compacted soil 
 

Source: Lycopodium(2009) 

 

6.6 GROUNDWATER DRAWDOWN 

The dewatering activities will result in the drawdown of the aquifer, lowering the water table. The 
extent of the area predicted by modelling to be affected by a 2m drawdown at the end of each 
year in Stage 1 is shown in MWH (2009).  

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 area affected by drawdown is predicted to remain some 4 kilometres away from the 
Fortescue Marsh, to such an extent that the abstraction of the groundwater will have no direct 
impact on the Marsh. 

 

6.7 GROUNDWATER REBOUND 

The groundwater model was used to simulate the rebound of the groundwater table when the 
dewatering is switched off on cessation of mining after Year 20. The model indicated that 
recovery to original levels will take some 40 years. This is based on the following assumptions; 

• All pits will be backfilled with waste material to original ground level 

• The backfill material has a porosity of 35% to allow for bulking 

• Recharge occurs only by direct infiltration of rainfall, with no contribution from surface water 
runoff 

The predicted duration of recovery of water levels after the cessation of dewatering and mining 
is in line with similar predictions of water levels in pit voids throughout the Pilbara region.  The 
majority of the recovery process is dependent on recharge, with little contribution from the 
groundwater system occurring once water levels have risen above the water levels observed in 
the Fortescue Marsh.  

In reality the recovery may occur sooner if the backfill material is compacted and has a lower 
porosity, and the diverted watercourses are reinstated such that they contribute surface runoff 
into the backfilled pits.  
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6.8 SURFACE WATER DIVERSION 

A conceptual stormwater management scheme has been developed as part of the Project 
feasibility and environmental assessment studies (Gilbert and Associates, 2009). The objectives 
of the stormwater management works are: 

• Limit stormwater inflows and the risks of flooding in active mine areas which would 
otherwise occur in the event of high rainfall. 

• Reduce the volume of stormwater runoff which could potentially be contaminated as a 
result of contact with mining activities and associated mine infrastructure areas. 

• Limit changes to the distribution of surface runoff flow in watercourses downstream of 
the mine area - both during and post mining. 
 

The scheme would require the construction of a series of diversion structures to convey runoff 
around the mine and associated mine waste emplacement areas and around the main 
infrastructure areas. The diversions would convey these flows into existing downstream 
drainages that flow to the Fortescue Marsh. During active mining a combination of permanent 
and temporary diversions would be constructed. 

As mining and overburden emplacement were completed in different areas temporary 
diversions would be replaced by permanent, reconstructed drainage features which would be 
constructed across previously mined and 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. The reconstruction works would aim to 
restore the geomorphic attributes and hydrological/ecological functions of these drainages in a 
similar manner to the original drainage system. The components of the system and its evolution 
over time are depicted in Appendix B. The conceptual design features of the proposed creek 
reconstruction works are described in more detail in Gilbert and Associates (2009). 

6.8.1 DIVERSION DESIGN CRITERIA 

The following peak design flows are proposed for temporary works: 

• For service life of 5 years or less – 1 in 20 year ARI; 
• For service life of between 5 and 10 years – 1 in 50 year ARI; and 
• For service life of between 10 and 20 years – 1 in 100 year ARI. 

 

Temporary diversion works would be designed to be stable against erosion during the proposed 
design event. 

Permanent channel reconstruction works would involve controlled overburden placement within 
defined corridors. It is envisaged that a corridor of some 300 to 500m wide would be required to 
accommodate each re-constructed creek and associated flood plain area. Placement of mine 
waste within these corridor areas would be scheduled to create valleys within the generally 
more elevated waste dump surface and which are consistent with the valley contours upstream 
and downstream of the mine area. The reconstructed channel would comprise a low flow 
channel of similar dimensions as the original creek together with broad constructed flood plain 
areas. Investigations including exploration drilling confirm relatively thick, unconsolidated and 
permeable alluvial and colluvial deposits underlie the main drainage features. These materials 
would be preserved during the mining process for reuse in the creek reconstruction works 
where they would be used to form the final 3 to 5m thick surface layer in the drainage corridor. 
The alluvial layer would be supported on a zone of selected mine waste placed by paddock 
dumping methods which would be spread and compacted in lifts. 
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Permanent diversion channels and flood plain reconstruction works would be designed to have 
similar flow velocities, bed shear stresses and stream power characteristics as the natural 
drainage system that they would replace over a wide range of flows from a 1 in 1 year to an 
estimated 1 in 10,000 year event. This would necessitate the same or similar channel gradients 
and lengths and similar channel cross sectional profiles. The reconstructed creek channels 
which cross backfilled mine areas would be constructed along a similar alignment as the original 
creek channel such that the channel length and bed slope would be the same as the original. 

Flow loss in the form of water infiltrating into the bed of local watercourses occurs as a natural 
process. Flows generated from the catchment seep into the bed sands and gravels until the bed 
materials become locally saturated and are able to sustain surface flows. In the aftermath of 
rainfall, flows recede rapidly and the bed sediment de-saturate as water drains downward 
through the coarse bed sediments to recharge the underlying groundwater. These same cycles 
would occur in the reconstructed creek lines which would be constructed using the same bed 
materials. Flow losses in the longer term are expected to be similar in the reconstructed creek 
line as they are under current, pre-mine conditions. 

 

6.9 FORTESCUE MARSH 

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, and they will continue to be monitored during the life 
of the mine to measure any impact from the mining and dewatering activities. Data loggers are 
installed in some of the holes to capture water level data at 2 hourly intervals. This produces a 
continuous record of the water table and provides information on the extent to which water 
levels fluctuate in response to natural changes, such as seasonal rainfall events.  

The potential impact of dewatering activities at the Roy Hill minesite on the Fortescue Marsh 
has been assessed using a numerical groundwater model (MWH, 2009). The model covers an 
area of 2000 square kilometres, and extends some 20km to the west of the minesite into the 
Fortescue Marsh, and some 30 km south of the Fortescue River. The area affected by 
drawdown is predicted to remain some 4 kilometres away from the Fortescue Marsh, to such an 
extent that the abstraction of the groundwater will have no direct impact on the Marsh. 

The monitoring network and program will allow direct comparison between the actual and 
predicted impact throughout the life of mining. 

6.10  MINE WATER BALANCE 

The water balance model is a useful tool for providing a concise overview of water distribution 
and usage. Figure 6-2 shows the average annual water balance for the proposed operations. 
The information is the best that is available at the present time, and will be subject to change as 
the mining process is refined. As detailed engineering design continues, the water quality of 
process operations will be determined and incorporated in to a detailed annual water balance. 
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Figure 6-2 Indicative Water Balance 
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6.11 WATER USE EFFICIENCY 

Wet processing of the Project ore will be relatively water efficient compared to the processing 
water requirements of other iron ore projects in the Pilbara per Mtpa of ore processed (Table 
6-3).   

Table 6-3: Comparative Water Use Efficiency at Iron Ore Projects 

IRON ORE PROJECT WATER REQUIREMENTS PER TONNE OF IRON ORE  

Cloud Break Mine (FMG) 1.5ML/Mt 

Marandoo (Rio Tinto) 1 ML/Mt 

Roy Hill 1 (RHIO) 0.7 ML/Mt 

Hope Downs (Rio Tinto) 0.24 ML/Mt 

 

6.12 POTENTIAL WATER IMPACTS  

The potential water impacts, which have been identified through comprehensive studies, 
including a wholistic environmental risk analysis SMEC (2008), are listed in Table 6-4. 

Table 6-4: Mine Operation - Potential Water Impacts 

 POTENTIAL IMPACT 

GROUNDWATER  • Leaching or overtopping of hyper-saline water from evaporation 
ponds 

• Loss of groundwater-dependant flora/vegetation/fauna as a 
result of hydrogeological changes (drawdown) 

• Contamination of groundwater by hydrocarbons, explosives, 
chemicals and ARD  

SURFACE WATER  • Storm water flooding mine infrastructure  

• Alteration of runoff volumes, flow paths, velocities and water 
quality due to construction of mine infrastructure and temporary 
diversions  

• Decrease in percentage of stream runoff flowing into the 
Fortescue Marsh due to interception by open pits or water 
containment structures 

• Increased erosion and sediment movement for soil exposure 

• Contamination of surface water by hydrocarbons, explosives, 
chemicals and ARD 
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6.13 WATER MANAGEMENT STRATEGIES 

The following water management strategies will be implemented to limit the impacts of the 
Project. 

6.13.1 GROUNDWATER 

• Adhere to licence and permit requirements.  

• Limit dewatering to the minimum required to safely dewater mine area. 

• Collect, contain and treat groundwater that has potentially been contaminated. 

• Liaise with the Department of Water and other stakeholders to collectively develop a 
cumulative groundwater impact study. 

• Manage dewatering and discharge (fresh and saline) to ensure the protection of aquifers 
and downstream ecosystems, such as the Fortescue Marsh. 

6.13.2 SURFACE WATER 

• Implement a 500m buffer inside the western tenement boundary to ensure no shadow 
effects beyond the boundary of the Project impacting the downstream environment.  

• Design and construct stormwater diversion drains and containment areas to reduce the 
flood risk to the Project and minimise the impact on stormwater flows into the Fortescue 
Marsh catchment area. 

• Design, install and manage surface water diversion structures that enable runoff to be 
directed around disturbance areas. 

• Design, install and manage surface water containment structures that will enable 
contaminated water to be collected and managed 

• Redistribute diverted stormwater into remnant sections of the natural water courses 
downstream of the Project area. 

• Engineer dispersion systems at the discharge point of diversion drains to reintroduce sheet 
flow minimising the impact on downstream environment. 

• Dewatering in advance of the mining pits to avoid significant increases in dewatering rates 
over the life of Project.  

• Minimise the amount of disturbance to creeks and areas of sheet flow, particularly through 
staged mining and rehabilitation activities for the life of the mine.  

• Minimise disturbance to creeks and sheetflow areas. 

• Implement a surface water monitoring plan. 

• Any contaminated runoff to be harvested and treated/contained. 

• Reinstate natural drainage channels (subject to engineering feasibility). 

6.13.3 EROSION AND SEDIMENTATION: 

To minimise the potential for erosion of disturbed or rehabilitated areas, the following 
management strategies would be employed: 

• Delay vegetation removal in areas adjacent to surface water flows as long as practically 
possible to minimise increases in erosion and sedimentation. 

• Stabilise disturbed areas and new drainage lines prior to “wet season”. 

• Use rock armour in areas of potentially high erosion (steep gradients, bends). 

• Stabilise the banks of the diversion channels with direct seeding of native vegetation 
species endemic to water courses of the region. 
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• Contour rehabilitated areas to minimise the velocity of stormwater reducing erosion 
potential. 

• Use cleared vegetation material to stabilise rehabilitated surfaces. 

6.13.4 WATER USE EFFICIENCY 

To improve the water use efficiency, the following management strategies would be employed:  

• Use water obtained from dewatering and surface water captured by diversion structures in 
preference to developing a borefield external to the Project area. 

• Promote the importance of water use efficiency during induction training and corporate and 
environmental policies  

• Quantify, monitor and report water use.  

• Produce annual mine water balance. 
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7. CLOSURE 

A process of progressive rehabilitation has been proposed to increase the overall rate of 
rehabilitation of the mine pit void this would involve the overburden material removed from 
mining areas being directly deposited in to previous voids, to a level above the original water 
table. Topsoil and vegetation from the new mining area would be directly reinstated to the 
backfilled areas.  

The closure of the operation following the cessation of mining and processing operations will 
involve the complete demolition and rehabilitation of all redundant plant and infrastructure. The 
proposed progressive rehabilitation will minimise the total amount of rehabilitation required at 
closure.  

At the completion of mining a Mine Closure Plan will be implemented. To date a conceptual plan 
has been developed.  

7.1 MAJOR WATER MANAGEMENT ISSUES 

The main post closure surface water issues are: 

• The stability of drainage and erosion of post mine landform; 

• The stability of diversions and creek reconstruction works and other constructed water 
management works left post mining; 

• Restoration of overland flow regimes in areas affected by mining and subsequent 
closure/rehabilitation works; 

• Disposal of hyper-saline residues from the evaporation ponds. 

7.2 POTENTIAL RISKS 

The potential water impacts, which have been identified through comprehensive studies, 
including a holistic environmental risk analysis SMEC(2008), are listed in Table 7-1. 

Table 7-1: Mine Closure - Potential Water Impacts 

 POTENTIAL IMPACT 

GROUNDWATER  • Reduction in groundwater quality  

SURFACE WATER  • Drainage stability and erosion of post mine land form 

• Increased erosion and sediment movement   

• Surface water quality 
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7.3 SURFACE DRAINAGE IMPACTS 

Gilbert and Associates (2009) undertook a Surface Water Assessment, the results of that study 
are summarised below.  

A preliminary analysis to assess the change in the area of catchment likely to report to the main 
site drainages leaving the Project disturbance area was undertaken and is summarised in Table 
7-2. The largest changes can be seen to occur to the areas draining to the two western arms of 
Kulbee Creek. These changes will affect a relatively small area upstream of where these 
channels join. Other changes are relatively small and are unlikely to have much effect. The 
overall effect on the pattern of flows in the lower distributary flow area fringing the Fortescue 
Marsh is expected to be undetectable (Gilbert and Associates, 2009). 

Table 7-2: Changes to surface water catchments Post Closure 

HYDROLOGICAL IMPACT ASSESSMENT 
POINT 

PRE-MINE 
CATCHMENT 
AREA (KM2) 

POST CLOSURE 
CATCHMENT 
AREA 
(KM2) 

1 Tributary of Christmas Creek 21 21 

2 No-name Creek 88 91 

3 Central Catchment Drainage 31.2 43 

4 Far Western Arm of Kulbee Creek 2 16 

5 Western Arm of Kulbee Creek 38 8 

6 Main Arm of Kulbee Creek 28 30 

7 Western Tributary of Eastern Catchment 4.9 5 

8 Eastern Tributary of Eastern Catchment 11.3 12 

9 Western Tributary of Kulkinbah Creek 
Catchment 

21.5 23 

10 Eastern Tributary of Kulkinbah 

Creek Catchment 

5.6 3.2 

Valley depressions will be formed within these landforms where major creek lines are 
reconstructed across them. As yet there has been no detailed assessment of the surface 
treatment or drainage management for the rehabilitation areas. In principle, however, the 
drainage and vegetation provisions would aim to mimic elements within the surrounding terrain 
with similar topography and aspect. The upper surfaces of the landform would be top-soiled and 
vegetated with native grass and spinifex species. The slopes would also be planted with shrubs 
and tree species which occur in the foothills of the Chichester Ranges.  

A network of formal drainage lines would be provided for surface runoff. These features would 
be directed into the reconstructed creek lines either directly or via toe drains constructed around 
the upslope and downslope toe of the final mine landform. The toe drains would convey runoff 
to the reconstructed creeks and to existing down-slope drainage lines. 
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Drainage stability and erosion of post-mined landforms is a significant issue for most large 
mining projects. Whilst Roy Hill is located in an arid environment where rainfall is scarce, rainfall 
intensities can be high with attendant high potential for erosion. Providing erosional stability to 
post-mined landforms is a combination of establishing a sustainable and effective vegetation 
cover, providing adequate and stable drainage and undertaking ongoing monitoring and 
maintenance during the establishment phase. With adequate and detailed planning and 
adoption of best practice progressive rehabilitation methods there is nothing particular about the 
situation at Roy Hill which would prevent stable self-sustaining landforms being achieved.  

7.4 WATER MANAGEMENT STRATEGIES 

The following management strategies will be specifically adopted during closure: 

• Constructing drainages to mimic natural forms (i.e. similar channel width and depth, similar 
bed gradients, similar bed sediment) and by propagating similar riparian vegetation, the 
reconstructed drainages should behave in a similar fashion to natural drainage lines; and 

• Design and implement measures to restore creek systems and reduce changes in 
downstream sedimentation regimes after mining. 

• Any residual brine in the evaporation cells will be transferred to the salt production facility 
for evaporation.  

• Any residual salt that has deposited in the evaporation cells and production cells will be 
harvested using mechanical equipment and placed in the in-pit encapsulation cells.  

There are two options to be considered for rehabilitation of the evaporation and production cells: 

• Option 1 - Remove the bunds and HDPE liner, and return the land to its original condition by 
placing topsoil and seeding with native flora. 

• Option 2 - Use the cells as the basis for an aquaculture production facility. 
 

7.5 MONITORING 

Groundwater and surface water monitoring will continue after mine closure (section 8). 
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8. WATER MONITORING PROGRAM  

8.1 BACKGROUND 

To date, water monitoring has focussed on the collection of baseline data, so that in the future 
as mining progresses, groundwater and surface water can be assessed in relation to baseline 
conditions. 

The following section describes the details of the various aspects which are included in the 
water monitoring program. The location, frequency and measured parameters will be subject to 
review during the life of the Project and may be subject to change.  

8.2 GROUND WATER 

Groundwater monitoring will be undertaken to assess the impact of the Project (primarily 
dewatering and groundwater abstraction) on groundwater levels and water quality in the 
surrounding environment, in particular the Fortescue Marsh. The results of the groundwater 
monitoring program will be an input into other monitoring components including: water use 
efficiency and vegetation monitoring.  

The frequency and details of the monitoring program at the progressive stages of mining is 
outlined in Table 8-1. The results of monitoring will be used to confirm the computer simulated 
results of groundwater impacts and for the refinement of future predicted impacts.  

The location of the existing monitoring bores is shown in Appendix C. The location of monitoring 
bores has been selected to ensure coverage of the modelled drawdown area. Additional 
monitoring bores have been located to confirm that the Project drawdown will not extend to the 
Fortescue Marsh. Pending further hydrogeological investigations (particularly into the Project 
water supply borefield), the location of monitoring bores may be subject to change and 
additional monitoring bores may be installed.  

Table 8-1: Groundwater Monitoring 

ASPECT TO BE 
MONITORED MONITORING PROGRAM 

Baseline  • Conduct monthly monitoring of water levels in existing 
piezometers and production bores (Appendix C) 

• Download water level loggers every three months  

• Undertake down hole EC surveys of piezometers every four 
months 
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ASPECT TO BE 
MONITORED MONITORING PROGRAM 

Pre-Mining / 
Operation 

• Monthly cumulative and instantaneous pumping volumes for 
each potable/dewatering /production bore 

• Monthly pH and EC measurement of each 
dewatering/production bore  

• Monthly pumping and test water level in production bores 

• Monthly measurement of water levels in piezometersMonthly 
reading of key water meters  

• Monthly download of water level data loggers 

• Monthly EC profiles of piezometers 

• Six monthly sampling of non potable production bores of pH, 
EC, TDS, hardness, Na, Ca, Mg, K, CL, SO4, HCO3, NO3, Fe 
and alkalinity 

• Monthly potability sampling of potable water supply production 
bore(s) and nominated sampling points 

• Annual presentation of well field monitoring results in Annual 
Aquifer reports as per DoW licences 

Closure • Quarterly water level monitoring  

• Quarterly EC profiles 

• Monitoring will continue until subsequent sampling shows 
variability less than one standard deviation in all key 
parameters, but will not exceed  three years 

Reporting • Annual presentation of well field monitoring results in Annual 
Aquifer reports as per DoW licences 

• Present summary of results to DoW, EPA and other relevant 
authorities 

 

8.3 SURFACE WATER 

A surface water monitoring program has begun prior to mining operations and will continue 
during mining, in order to quantify the impacts of the mine operation on water quantity and 
quality of surface water. The ephemeral hydrological regime and the variability of climatic 
conditions present challenges in establishing a representative “baseline” dataset; where 
required hydrological modeling and statistical analysis tools may be developed to improve 
understanding of the system.   

A baseline hydrological monitoring Program has commenced on Kulbee Creek; three flow 
monitoring sites and three pluviometers were set up in November 2006. The locations of the 
monitoring stations and pluviometers are shown in Appendix D (KC1 – KC3). They correspond 
to the upper, mid and lower sections of the lease. The gauging stations record water level in a 
well installed within the creek bed alluvium, which is converted into equivalent flow rates using a 
rating relationship which has been developed using a hydraulic model of the creek in the vicinity 
of each gauging station site (Gilbert, 2008).  

The on-going surface water monitoring program is shown in Table 8-2. 
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Table 8-2: Surface Water Monitoring 

ASPECT TO BE 
MONITORED MONITORING PROGRAM 

Baseline  • Maintain continuous flow monitoring at three locations in 
Kulbee Creek to monitor baseline flow  

• Download in-stream loggers every three months. 

• Operate rainfall network at Roy Hill (download every three 
months) 

Operation • Extend monitoring network to include all major site drainages 
(locations upstream and downstream of the project disturbance 
areas) 

• Continue Kulbee Creek flow monitoring 

• Continue to operate rainfall network at Roy Hill    

Closure • Continue flow monitoring  

• Operate rainfall network at Roy Hill    

• Monitoring to continue for 2 years 

Reporting • Report flow and rainfall annually 

• Provide data relevant to the assessment of cumulative impacts 

• Present summary of results to DoW, EPA and other relevant 
authorities 

 

The objective of the baseline water sampling program is determination of the water quality 
characteristics of the project site catchments prior to development.  Water quality data will be 
used in conjunction with flow monitoring and rainfall data to enable informed prediction and 
assessment of potential project impacts and mitigation/management measures.   

A comprehensive water quality monitoring program for Roy Hill is shown in Table 8-3. HPPL will 
collect at least one year of baseline water quality data before the diversion of any of the creeks, 
subject to accessibility to the sites being in compliance with HPPL’s OH&S policy and the 
occurrence of sufficient runoff events to allow water samples to be taken. 

The on-going surface water quality program is shown in Table 8-4. 
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Table 8-3 Baseline Surface Water Sampling Program 

ROY HILL BASELINE SURFACE WATER SAMPLING PROGRAM  

Sampling Sites Sampling Frequency Parameter Suite 

Kulbee Creek: 
KC1 
KC2 
KC3 
KC4 

 

Between 3 and 5 sampling 
events at each site, to 
coincide with streamflow 
events: 
• early wet season ‘first 

flush’ event 
• late wet season 

receding flow event 
• high runoff event 
• two other events (at 

discretion of field 
personnel) 

Field Measured Laboratory Analysis 

pH 
Conductivity 
Temperature 
Total 
Suspended 
Solids (TSS) 
 

Calcium 
Magnesium 
Sodium 
Chloride 
Sulphate 
Nitrate 
Alkalinity  
Total nitrogen 
Total 
phosphorus 

Total arsenic 
Total iron 
Total manganese 
Total copper 
Total zinc 
Total lead 
Total selenium 
Total molybdenum 
Total aluminium 
Total cobalt 
Total chromium 

No-Name Creek: 
   NN1 
   NN2 

Maximum of 3 sampling 
events to coincide with 
receding flow following 
high flow event 

Kulkinbah Creek: 
KK 
 

Maximum of 3 sampling 
events to coincide with 
receding flow following 
high flow event 

Fortescue Marsh: 
FM 

 

Maximum of 3 sampling 
events to coincide with 
receding flow following 
high flow event 

 
Table 8-4: Surface Water Quality 

ASPECT TO BE 
MONITORED MONITORING PROGRAM 

Baseline  • Conduct baseline monitoring during wet season as outlined in 
Gilbert and Associates (2008) 

• Parameters: pH, Conductivity, Temp, TSS, Calcium, 
Magnesium, Sodium, Chloride, Sulphate, Nitrate, Alkalinity, 
Total nitrogen, Total phosphorus, Total arsenic, Total iron, Total 
manganese, Total copper, Total zinc, Total lead, Total 
selenium, Total molybdenum, Total aluminium, Total cobalt, 
Total chromium 

• Measure and record all parameters in mg/L (where appropriate) 
• Submit all samples to NATA accredited laboratory for analysis. 

Operation • Conduct monitoring 3 times (first flush, high flow, end of 
season) annually during runoff events  

• Parameters: as above 

Closure • Conduct monitoring 3 times (first flush, high flow, end of 
season) during runoff events for 2 years 

• Parameters: as above 
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ASPECT TO BE 
MONITORED MONITORING PROGRAM 

Reporting • Report water quality annually 

• Provide data relevant to the assessment of cumulative impacts 

• Present summary of results to DoW, EPA and other relevant 
authorities 

 

8.4 GEOMORPHIC CHANGE 

Geomorphic change to creek lines is expected – particularly in creeks which receive additional 
runoff from diverted catchments. Whilst, these changes are expected to be moderate and 
localised to reaches subject to changed contributing catchment flows, a monitoring program to 
monitor geomorphic change is outlined below in Table 8-5.  

Table 8-5: Geomorphic Change 

ASPECT TO BE 
MONITORED MONITORING PROGRAM 

Baseline  • Survey reference cross sections and conduct photographic 
survey (1) reference “control” catchment and (2) catchments 
which will potentially be impacted during mine operation 

Operation • Monitor reference cross sections and conduct photographic 
survey of reference catchment and catchments impacted during 
mine operation. 

Closure • Monitor reference cross sections and conduct photographic 
survey of reference catchment, catchments impacted during 
mine operation and re-instated channel sections for 2 years 

Reporting • Report annually 

 

8.5 VEGETATION  

Prior to the commencement of mining, studies will be conducted to identify groundwater 
dependent ecosystems (GDE) which may be impacted by operations at Roy Hill. Where GDE 
are identified, an on-going monitoring program will be instigated.   
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The program will be refined as GDE are identified and site specific information 
becomes available. 
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Table 8-6: Phreatophytic Vegetation 

ASPECT TO BE 
MONITORED MONITORING PROGRAM 

Pre-mining  • Assessment of conservation significance/ecological value and 
condition of GDEs; 

• Analysis of ecosystem groundwater dependency; 

• Assessment of hydrological regime in which dependency 
operates (input from results of groundwater and surface water 
monitoring program) 

• Determination of Ecological Water Requirements (EWRs) 

• Selection and establishment of monitoring and control sites 
(transects) in the groundwater drawdown zone.  

• Parameters to be measured may include: species, height, 
% alive canopy, health score, site conditions, photograph 

Operation • Ongoing monitoring at sites and parameters outlined above.  

 

8.6 WATER USE EFFICIENCY 

Table 8-7: Water Use Efficiency 

ASPECT TO BE 
MONITORED MONITORING PROGRAM 

Operation  • Document monthly water abstraction rates on all production 
bores (dewatering and potable)  

• Update site water balance on an annual basis 

• Document water use efficiency annually (ML/Mt)  

 

8.7 SALINE WATER MANAGEMENT SYSTEM 

The monitoring plan for the saline water management system is contained in Lycopodium 
(2009). 
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9. PERFORMANCE CRITERIA 

Table 9-1 outlines the performance criteria for the water monitoring program as described in the 
previous section. In some instances, quantifiable criteria are yet to be defined, however, they 
will be included in future revisions on the IWMP once sufficient information and baseline data 
are available.  

Following the development of performance criteria, the results of all ground water and surface 
water monitoring programs will be cross referenced with these performance criteria. Should 
there be an occurrence where the performance criteria has been exceeded, the EPA, DoW and 
other relevant agencies will be advised, and consulted with regard to the implementation of 
remedial measures.  

Table 9-1: Performance Criteria for Water Resources Monitoring Management 

ASPECT  PERFORMANCE CRITERIA 

MINE 
DEWATERING 
AND PROCESS 
WATER SUPPLY  

Pre-mining 
/Operation 

• Licensed abstraction volume is not exceeded 

• Saline water is treated on site. No discharge of saline 
water to the surrounding environment  

• Drawdown (extent and depth) is within levels of 
confidence of predictive modelling 

POTABLE 
WELLFIELD 

Exploration/
Pre-mining/
Operation  

• Licenced abstraction volume is not exceeded 

• Meets ANZECC criteria for potability 

SURFACE 
WATER FLOW 
DISTRIBUTION 

Baseline • Establish baseline information. Develop relationship 
between rainfall and catchment runoff (mm/km2)  

Operation • Flow regime will change as water is temporarily 
diverted and re-routed.  

• Response trigger would be activated if the ratio of 
peak flow to catchment area in an impacted creek 
exceeds the same ratio in non impacted creeks by 
either 20% or one standard deviation [applied to 
significant rainfall events which result in peak flows 
generally exceeding the bank-full capacity of the 
monitored creeks] 

Closure • Surface water flows (downstream of mining are within 
20% of predicted value (using relationship established 
during baseline phase)  

SURFACE 
WATER QUALITY 

Baseline • ANZECC1 may be applied if no baseline criteria has 
been set 

• Continue to establish baseline data record  

• Once baseline has been established, response 
(investigation) triggers would be activated if any water 
quality parameter measured both upstream and 
downstream of the disturbance area increases by 20% 
or one standard deviation 
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ASPECT  PERFORMANCE CRITERIA 

Operation • ANZECC1 may be applied if no baseline criteria has 
been set 

• Release to environment no detriment to baseline 

Closure • ANZECC1 may be applied if no baseline criteria has 
been set 

• Water Quality no detriment to baseline 

GEOMORPHIC 
CHANGE 

Operation • Bank or bed erosion occurs in a reach of a creek 
downstream of the impacted zone which is outside the 
range of natural variability (i.e. significantly larger than 
corresponding rates in control cross section) 

Closure • Bank or bed erosion occurs in a reach of a creek 
downstream of the impacted zone which is outside the 
range of natural variability (i.e. significantly larger than 
corresponding rates in control cross section) 

PHREATOPHYTIC 
VEGETATION 

Ongoing • Specific EWR triggers may be set in relation to 
statistical variations in parameters such as health 
ranking, growth, function and ground water levels  

WATER USE 
EFFICIENCY 

Operation • No performance criteria but water use efficiency to be 
tracked by RHIO on a monthly basis and documented 

• Water use to be calculated monthly during operation: 
Total Volume of Water/Tonne of Product 

ANZECC1 : Not recommended due to ephemeral nature of water courses. Monitoring to 
establish baseline conditions and develop site specific trigger values is the preferred approach. 

 

9.1 ANZECC GUIDELINES (2000) 

The ANZECC 2000 Guidelines (the Guidelines), were developed to provide a framework for 
sustaining the environmental value of Australia’s rivers, lakes, estuaries and water resources.   
The Guidelines advocate an “issue-based’ approach to assessing the ambient water quality, 
rather that the application of rigid numerical criteria which do not consider context.  

Adopting the trigger levels defined in the Guidelines, where there is a lack of sufficient site-
specific data, is a reputable approach to water quality management on site.  However, it should 
also be noted that the classification of ecosystems in the Guidelines is coarse and there is not 
sufficient information to characterise the water quality requirements of ephemeral rivers. 

The wide range of geographic, climatic, physical and biological factors that can influence a 
particular river system makes it essential that site-specific information is incorporated whenever 
possible. Consequently the default trigger values should only be used as a guide until site-
specific trigger values or alternative indicators can be generated for the Project.  

As a reference, Appendix E contains the default trigger values for slightly disturbed ecosystems 
in tropical Australia (the region applicable to the Pilbara), as outlined in the ANZECC 2000 
Guidelines.  
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10.  REPORTING 

The reporting requirements for the Project will be specified as a part of the EPA licence 
conditions.  

Table 10-1 presents the proposed reporting framework for the surface water and groundwater 
related facets of the Project. 

Table 10-1: Reporting Framework 

IWMP  • Updated Integrated Water Management Plan produced 
annually with best available information 

MINE 
DEWATERING 
AND PROCESS 
WATER SUPPLY  

 

• Annual presentation of wellfield monitoring results in 
Annual Aquifer reports as per DoW licences 

• Present summary of results to DoW, EPA and other 
relevant authorities 

POTABLE 
WATER 
WELLFIELD 

 

• Annual presentation of potable wellfield monitoring 
results in Annual Aquifer reports as per DoW licences 

• Present summary of results to DoW, EPA and other 
relevant authorities 

SURFACE 
WATER FLOW 
MONITORING 

 

• Report flow and rainfall annually 
• Provide data relevant to the assessment of cumulative 

impacts 
• Present summary of results to DoW, EPA and other 

relevant authorities 

SURFACE 
WATER 
QUALITY 

 

• Report water quality annually 
• Provide data relevant to the assessment of cumulative 

impacts 
• Present summary of results to DoW, EPA and other 

relevant authorities 

FORTESCUE 
MARSH 
IMPACTS 

 
• Annual reporting to consider potential Project impacts on 

Fortescue Marsh (i.e. borehole levels along the western 
and southern boundary of the mining lease) 

VEGETATION  

• Annual reporting summarising and analysing the 
monitoring data (identification of spatial and temporal 
trends in vegetation, correlated with historical 
information, groundwater and surface water monitoring 
data)  

WATER USE 
EFFICIENCY  

• Present an annual summary of the water use efficiency 
• Submit results to DoW, EPA and other relevant 

authorities 

COMMUNITY 
ENGAGEMENT  • Provide input of Integrated Water management issues 

into the Stakeholder Management Plan  
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APPENDIX B: CONCEPTUAL STORMWATER 
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Assessment, Report prepared for HPPL 
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APPENDIX C: GROUNDWATER MONITORING 
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Easting Northing

    MGA Zone 50 (GDA 94)
Frequency 6 Mo. 1 Mo. 3 Mo.
RHPB1 806,058 7,504,421 X X
RHPB2 803,410 7,509,151 X
RHPB3 808,221 7,501,992 X
RHPB4 812,908 7,502,208 X X
RHPB5 795,401 7,515,951 X
RHPB6 799,517 7,515,158 X
RHPZ01 805,595 7,512,762 X
RHPZ02S 805,382 7,512,353 X X
RHPZ02D 805,382 7,512,362 X X
RHPZ03 805,206 7,511,560 X
RHPZ04 806,089 7,510,601 X
RHPZ05 805,696 7,509,624 X X
RHPZ06 805,869 7,509,020 X
RHPZ07 804,786 7,513,570 X
RHPZ08 804,387 7,512,769 X X
RHPZ09 806,796 7,511,563 X
RHPZ10 807,199 7,511,554 X X
RHPZ11 807,403 7,506,996 X
RHPZ12 805,265 7,496,195 X X X
RHPZ13 805,434 7,498,173 X
RHPZ14 805,976 7,500,156 X
RHPZ15A 806,063 7,502,382 X
RHPZ15B 806,100 7,502,469 X X X
RHPZ16S 806,066 7,504,432 X
RHPZ16D 806,066 7,504,432 X
RHPZ17A 801,984 7,513,150 X
RHPZ17B 801,982 7,513,142 X
RHPZ18S 799,517 7,515,160 X
RHPZ18D 799,517 7,515,160 X
RHPZ19S 795,390 7,515,937 X
RHPZ19D 795,390 7,515,937 X X X
RHPZ20S 797,395 7,513,161 X
RHPZ20D 797,395 7,513,161 X X
RHPZ21A 798,985 7,511,155 X
RHPZ21B 798,973 7,511,154 X
RHPZ22A S 801,577 7,510,956 X
RHPZ22A D 801,577 7,510,956 X
RHPZ22B 801,591 7,510,955 X X X
RHPZ23A 802,609 7,510,958 X
RHPZ23B 802,602 7,510,958 X
RHPZ24S 805,215 7,509,164 X
RHPZ24D 805,215 7,509,164 X
RHPZ25S 803,426 7,509,152 X
RHPZ25D 803,426 7,509,152 X
RHPZ26S 805,404 7,505,194 X
RHPZ26D 805,404 7,505,194 X X
RHPZ27S 806,798 7,505,188 X
RHPZ27D 806,798 7,505,188 X
RHPZ28S 806,796 7,503,600 X
RHPZ28D 806,796 7,503,600 X
RHPZ29 808,230 7,501,983 X
RHPZ30 812,918 7,502,210 X X
RHPZ31 810,169 7,502,074 X
RHPZ32 803,608 7,502,007 X X
RHPZ33 796,803 7,509,158 X X
RHPZ34 795,207 7,511,156 X X X
RHPZ35 795,566 7,514,169 X X
RHPZ36 800,398 7,507,193 X X
RHPZ37 813,501 7,494,999 X X
RHPZ38 816,703 7,494,165 X X
RHPZ39 819,999 7,494,059 X X
RHPZ40 810,201 7,496,204
RHPZ41 806,400 7,500,400 X X
RH4700 821,275 7,484,997 X
RH4701 819,997 7,491,454 X X
RH4706 816,702 7,492,785 X X
RH4489 788,999 7,488,612 X
RH4490 796,718 7,491,138 X X
RH4199 823,498 7,488,392 X
RH4704 813,798 7,491,053 X
EC0002 816,477 7,477,965 X
EC0003 797,060 7,476,225 X X
EC0004 799,900 7,481,140 X
EC0005 806,250 7,483,775 X
EC0006 807,790 7,467,400 X
EC0007 808,090 7,478,060 X
EC0008 818,765 7,474,050 X
EC0009 821,118 7,470,005 X
EC0010 830,384 7,461,989 X
EC0011 834,015 7,462,590 X
EC0012 829,512 7,466,007 X
EC0013 834,031 7,470,255 X
EC0014 829,436 7,470,391 X

EC Profile Water Level 
Datalogger 
Download
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APPENDIX E: WATER QUALITY GUIDELINES 
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Source:  ANZECC/ARMCANZ 2000, Australian and New Zealand Guidelines for Fresh and Marine Water 
Quality, National Water Quality Management strategy paper No 4, Australian and New Zealand Environment and 
Conservation Council/Agriculture and Resource Management Council of Australia and New Zealand, 
Canberra.
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Source:  ANZECC/ARMCANZ 2000, Australian and New Zealand Guidelines for Fresh and Marine Water Quality, 
National Water Quality Management strategy paper No 4, Australian and New Zealand Environment and 
Conservation Council/Agriculture and Resource Management Council of Australia and New Zealand, 
Canberra.
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Source:  ANZECC/ARMCANZ 2000, Australian and New Zealand Guidelines for Fresh and Marine Water 
Quality, National Water Quality Management strategy paper No 4, Australian and New Zealand 
Environment and Conservation Council/Agriculture and Resource Management Council of Australia and 
New Zealand, Canberra. 
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1 Introduction 

1.1 Project overview 
The Roy Hill 1 Project has a total operating life of approximately 20 years; however the operation 
will be divided into two stages. The scope of the two stages is described below: 

• Stage 1: construction of all infrastructure to meet the full 20 year life of mine, plus mining and 
processing ore from the Stage 1 Mining Area. Dewatering to provide ‘dry’ mining conditions in 
the Stage 1 area and advanced dewatering from future mining areas in Stage 2 in the 
southeast of the project area will supply the majority of water for operations. Additional water 
from opportunistic capture of rainfall will also be used to make up any shortfall. This will mean 
that all water requirements for Stage 1 would be sourced entirely from within the Project area 
and an external water supply would not be required. Saline water produced from dewatering 
will be disposed in an evaporation pond. 

• Stage 2: mining and processing ore from the Stage 2 Mining Area and an external water 
supply. 

1.2 Purpose of this document 
The purpose of the Fortescue Marsh Management Plan (FMMP) is to describe how Stage 1 
activities will be managed during construction, operation and post-closure to:  

• maintain conservation values associated with the Fortescue Marsh (the Marsh) and 
associated wetlands; 

• manage surface water resources and quality to maintain environmental values; 

• maintain beneficial uses of groundwater resources; 

• minimise adverse impacts on the abundance, species diversity, geographic distribution and 
productivity of vegetation communities; and 

• manage operations in a manner which minimises adverse impacts on the abundance, species 
diversity, geographic distribution and productivity of terrestrial fauna at species and 
ecosystems levels. 

1.3 Objectives 
The objective of the FMMP is to manage Project activities on site so that conservation values 
associated with the Marsh are maintained during construction, operations and post-closure. 

1.4 Relevant legal and other requirements 
The legal and other requirements of the FMMP are provided within the reference list of this 
document.  

1.5 Implementation 
The FMMP will be implemented prior to the commencement of construction and will be regularly 
updated throughout the life of mine. The management measures provided in this management plan 
will guide the Project’s detailed mine design.    
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2 Fortescue Marsh  
The Fortescue Marsh is an extensive intermittent wetland located, at its nearest point, 
approximately 1.5 kilometres (km) to the southwest of the Project operations. It is bound by the 
Chichester Range to the north and the Hamersley Range to the south, occupying an area of 1,000 
square kilometres (km2) when in flood (Department of Environment, Heritage, Water and the Arts 
(DEHWA), 2008a). The Marsh is a depositional feature that receives runoff from the 30,700km2 

upper Fortescue River catchments as well as many creeks and tributaries which drain the adjoining 
Chichester Ranges. In major storm events sheetflow can become an important inflow source 
(Gilbert and Associates, 2009).  

2.1 Conservation significance 
The Marsh supports a rich diversity of migratory birds and is recognised by the Commonwealth 
under the Japan-Australia Migratory Bird Agreement (JAMBA) and the China-Australia Migratory 
Bird Agreement (CAMBA). 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, especially Pelecanus conspicillatus (Australian Pelican) and Cygnus atratus (Black 
Swan) (DEHWA, 2008b). Other species include the Anas gracilis (Grey Teal) and Fulcia atra 
(Eurasian Coot) which are seen within the Marsh.  

The Marsh is also recognised by the DEC as having particular heritage and conservation values. 
On expiration of pastoral leases in 2015, the DEC plans to obtain reserve status for an area of 
42,388 hectare (ha) covering sections of the Marsh and surrounds, referred to as a proposed 
conservation estate (DEWHA, 2008a). The eastern margin of the proposed conservation estate will 
be located more than 15km west of the Project.  

2.2 Hydrology  
Stream flows in the Pilbara Region tend to be a direct response to rainfall seasonality and 
variability. Most runoff periods occur during January to March, with least runoff occurring during the 
months of April to December. Other major tributaries contributing to the Marsh are Weeli Wolli, 
Yandicoogina, and Mindy Mindy Creeks with smaller tributaries including Kulbee, Kulkinbah and 
Christmas Creeks, draining the slopes of the Chichester Ranges near the Project area (DoW, 
2000; Gilbert and Associates, 2009). Table 2-1 below identifies the drainage catchment within the 
Project area.  

Table 2-1: Project area catchment. 

DRAINAGE CATCHMENT CATCHMENT AREA AT DOWNSTREAM LEASE BOUNDARY (km²) 

Kulkinbah Creek 703 

Kulbee Creek 38 

No-name Creek 88 

Central catchment  31 

 

The Marsh predominantly lies between 400 metres (m) to 405m above sea level and the flood level 
in the Marsh would need to be 415m above sea level to overspill westwards into the Goodiadarrie 
Hills (Fortescue Metals Group Pty Ltd (FMG), 2006a, P6). In the event of significant rainfall periods, 
sheetflow becomes an important inflow water source for the Marsh. During more localised rainfall 
events, temporary pools form within the Marsh, near to the main inflow point, or in larger more-
regional events such as major cyclones, a large proportion (or all) of the Marsh may become 
inundated (FMG, 2006a, P6). 

A surface water assessment conducted by Gilbert and Associates (2009) for the Project has 
provided the following results: 
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Baseline hydrological monitoring was conducted on Kulbee Creek; with three flow monitoring sites 
and three pluviometers being set up in November 2006. The sampling locations correspond to the 
upper, mid and lower sections of the Mining Lease Area (MLA). The gauging stations recorded 
water level in a well installed within the creek bed alluvium, which is converted into equivalent flow 
rates using a rating relationship which was developed using a hydraulic model of the creek in the 
vicinity of each gauging station site (Gilbert and Associates, 2009). The data collated from baseline 
hydrological sampling since 2006 indicates: 

• hydrographs generated from larger rainfall events showed a rapid rise and recession;  

• no evidence of any significant base flow contribution to runoff with recorded water levels falling 
below the stream bed soon after flow; and 

• runoff generation being higher in the more elevated areas of the catchment, which dominate 
the catchment above the upstream gauging site, than in the lower flatter catchment areas 
which dominate the residual catchment between the middle and lower gauging stations.  

Regional runoff is highly variable and on average, is a small proportion of annual rainfall, increasing 
with the higher and more prolonged rainfall events. Regional runoff is influenced by rainfall and 
typically there tends to be little or no runoff in years when rainfall is less than 150 millimetres (mm) 
to 200mm. In comparison, in years of higher rainfall events, runoff is approximately 3% of rainfall. 
Local knowledge also indicates that local drainages only flow during and for relatively short periods 
after significant rainfall and that under these conditions flow response and the subsequent 
recession is typically rapid (Gilbert and Associates, 2009). 

2.2.1 Flood hydrology of local creeks  
Inflows to the Marsh occur from the Fortescue River and other creeks within the region, along with 
sheet flow after storm events. The results of the estimated peak flood discharges for Kulkinbah, 
Kulbee and No-name Creek are listed in Table 2-2 (Gilbert and Associates, 2009). 

Table 2-2: Estimated peak flood discharges. 

CREEK LOCATION ANNUAL EXCEEDENCE PROBABILITY 

20% (1 in 5 year ARI) 5% (1 in 20 year ARI) 1% (1 in 100 year ARI) 

Kulbee Upstream diversion 30 (m3/s) 76 (m3/s) 146 (m3/s) 

No Name At northern lease 
boundary 

62 (m3/s) 176 (m3/s) 369 (m3/s) 

ARI: Average Recurrence Interval 

2.2.2 Water quality  
Water quality data is limited for the Marsh. However, between August 2003 and August 2006 the 
DEC collected eight water samples for basic water quality analysis. The results provided a 
‘snapshot’ of the water quality in the Marsh indicating: 

• a moderate to high saline ecosystem dominated by sodium chloride and calcium sulphate 
(Pinder, 2006); and 

• high concentrations of nitrogen and phosphorus in comparison to trigger levels of disturbed 
aquatic ecosystems provided in the Australia and New Zealand Environment and 
Conservation Council (ANZECC) Guidelines for Fresh and Marine Water Quality (ANZECC, 
2000).  

2.3 Hydrogeology 
Groundwater in the Pilbara Region is generally fresh except away from the main rivers on the 
coastal plain. Groundwater in the Fortescue Valley is fresh to brackish except in the Marsh where 
saline groundwater is dominant.  

Saline waters exist in the aquifer systems where they extend below a level of 370m Australian 
Height Datum (AHD). Salinity increases in the direction of groundwater flow, in areas of low 
permeability and with increasing depth. Groundwater quality in the outcrop areas and in the upper 
levels of the alluvial deposits away from the Marsh is considered fresher (MWH, 2007).  
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On the flanks of the Marsh the groundwater is hypersaline due to concentrations of salt through 
evaporation (Van Vreeswyk et al, 2004). Freshwater recharge into alluvial deposits flows towards 
the Marsh, where it mixes with saline waters in the Marsh. Saline water depths are very shallow 
near the Marsh (MWH, 2007).  

The following studies have been undertaken to improve the understanding of hydrogeological 
characteristics within the Project area: 

• MWH (2007) Roy Hill Hydrogeological Assessment Part A, Interim Report prepared for Roy 
Hill Iron Ore Pty Ltd; and 

• MWH (2009a) Dewatering Strategy. Report prepared for Roy Hill Iron Ore Pty Ltd.  

2.4 Flora and vegetation  
The flora and vegetation composition of the Marsh consists of Atriplex cinerea and Halosarcia 
halocnemoides, which occur together with grasses, (Eragrostis, Panicum and Aristida spp., and 
forbs, Ptilotus spp) and woodland species (Eucalyptus victrix, and E. camaldulensis and Melaleuca 
spp) occur along creeks entering the Marsh (Beard, 1975).  

Mulga communities occur along the fringes of the Marsh and are dependent on surface water 
runoff and sheet flow. Mulga communities are considered significant because they:  

• may support and/or provide refuge for other flora and fauna species; 

• play an integral role in water and nutrient capture and are important to ecosystem function; 
and 

• are susceptible to disturbance from impacts such as grazing, fire and weeds. 

The majority of the mulga woodlands that occur within the tenement boundaries are found within 
the vicinity of drainage lines and on the southwest, outside boundary of the tenement towards the 
Marsh.  

The vegetation within the Roy Hill Project area, in particular the riparian communities, are in 
relatively poor condition due to extensive historical and current pastoral activities that extend to the 
Marsh. This also applies to a lesser yet significant degree to mulga communities within the Project 
area (Ecologia, 2009). 

2.5 Fauna  
When in flood, the Marsh has the capacity to support a rich diversity of migratory birds. Within the 
entire Fortescue River Floodplains, 22 waterbird species are known to use the Marsh area. Within 
the Marsh, one fish species is known to occur, the spangled grunter (Leiopotherapon unicolour) 
(DEWHA, 2008b). No listed threatened fauna species occurs within the Marsh in accordance with 
Environmental Protection and Biodiversity Conservation Act 1999 (Commonwealth) and Wildlife 
Conservation Act 1950 (WA).  
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3 Risk assessment  

3.1 Methodology  
As part of the Environmental Impact Assessment (EIA) a qualitative assessment was undertaken to 
assess the risk posed to the environment, including the Marsh, by the proposed Project. The 
environmental risk assessment was conducted by SMEC Australia Pty Ltd (SMEC), on behalf of 
RHIO. The risk assessment process followed the framework outlined in AS/NZS 4360:2004 Risk 
Management and the guidance material provided in Leading Practice Sustainable Development 
Program for the Mining Industry—Risk Assessment and Management published by the 
Commonwealth Department of Energy, Resources and Tourism (DERT, 2008).  

3.2 Participants  
The Risk Assessment workshop was conducted to provide expertise on potential environmental 
impacts of Project activities on the Marsh. The workshop involved representatives from the 
following organisations:  

• Roy Hill Iron Ore Pty Ltd (Proponent); 

• SMEC Pty Ltd (Environmental Impact Assessment); 

• MWH Australia (Hydrogeology); 

• Gilbert and Associates (Hydrology); 

• Ecologia (Flora and fauna); and 

• Heggies Pty Ltd (Noise and Dust). 

3.3 Inherent risks  
Each hazard was identified and assessed based on its environmental consequence and the 
likelihood of the unwanted event/outcome occurring. Each assessed hazard was assigned a 
severity rating from a qualitative risk matrix. The hazards were assessed for their inherent risk 
without any control measures in place. Planned control and mitigation measures (management 
plans, procedures, engineering controls, and similar) were then identified and the hazard 
reassessed. The resulting “residual risk” severity was calculated and the risks with a “residual risk” 
rating of extreme, high or moderate were classified as key issues requiring specific mitigation and 
management measures as provided in the following section.   

Other impacts not rated as extreme, high or moderate have been assessed and summarised in 
section 3.4 (potential impacts).  

3.3.1 Surface water flows  
Indirect impacts on the Marsh from changes to surface water flows are considered an inherent risk 
with a “high” risk rating factor. The inherent risks are associated with Project activities that alter 
runoff volumes, flow paths, velocities and water quality due to construction of mine infrastructure 
and temporary diversions, (eg Waste Fines Storage Facility (WFSF), rail loop, salt evaporation 
pond etc). Mitigation measures consist of: 

• engineering designs for surface water flow structures (eg culverts and sheet flow re-dispersion 
mechanisms); 

• hydrological investigations (eg water balance assessments);  

• stabilisation of disturbed areas; and 

• stormwater management plan.  

After implementation of mitigation measures and management strategies, the residual risk was 
considered moderate.  
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3.3.2 Groundwater  
Dewatering for ‘dry’ mining will require management of the saline interface associated with the 
Marsh. Saline water, not suitable for processing, will require disposal. Disposal of saline water has 
the potential to cause a reduction in ground and surface water quality flowing to the Marsh. 
Dewatering and groundwater abstraction also has the potential to reverse the hydraulic gradients 
between the Marsh and the Project. The inherent risk rating factor for groundwater is classified as 
“high”.  Proposed mitigation measures consist of: 

• designing, constructing and operating a saline management system (eg lined evaporation 
pond, salt production facility and in-pit encapsulation cells); 

• implementing and continually improving the dewatering strategy for the Project; and 

• developing and implementing a Borefield Management Plan for the water supply borefield 
within the Project Area.  

The residual risk to groundwater associated with the Marsh from Project activities is high. 
Monitoring within the Project area (up-gradient of the Marsh), will be ongoing throughout the 
Project. Further engineering of the evaporation pond and encapsulation cells will be conducted 
during detail design, with the aim of minimising risks to groundwater quality.  

3.3.3 Erosion and sedimentation 
Ground disturbance (land clearing from Project activities) has the potential to impact the Marsh 
indirectly, through increased erosion and sedimentation. Erosion and changes in sedimentation 
regimes through ground disturbance was considered an “extreme” inherent risk rating factor. 
Hazards associated with ground disturbance consist of habitat disruption/reduction that can lead to 
increased erosion and changes in sedimentation to the Marsh. Mitigation measures proposed to 
minimise the inherent risks included:  

• undertaking progressive clearing and rehabilitation;  

• minimising ecological footprint through mine planning;  

• compliance with ground disturbance permits;  

• locating infrastructure where practical to avoid priority flora and fauna habitat sites; 

• providing a 500m buffer to contain and manage potential impacts within the Project 
boundaries; and 

• implementation of surface water engineering designs (eg water storage and drainage control 
structures) and an integrated site sediment and erosion control plan to minimise impacts on 
downstream environments (the Marsh).  

With the implementation of mitigation measures and proposed management plans, the residual risk 
was still considered extreme due to the scale of disturbance over the life of the project. To 
minimise these impacts, additional management strategies have been developed that consist of:  

• minimising clearing of native terrestrial vegetation,  

• use of markers/flagging to clearly delineate vegetated areas to be cleared; and  

• use of vehicle hygiene and weed control measures. 

3.4 Potential impacts  
The Project has the potential to impact ecosystem and conservation values associated with the 
downstream environment and indirectly the Marsh. However, these impacts can be minimised and 
managed with the implementation of strategies described in section 4 (management strategies). 
Potential impacts on the Marsh from Project activities are summarised in Table 3-1:. 
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Table 3-1: Summary of potential impacts on the Marsh. 

ENVIRONMENTAL 
FACTOR  

PROJECT 
PHASE 

POSSIBLE IMPACTS TO FORTESCUE MARSH 

Surface Water Construction and 
Operation  

Impacts on downstream receptors from changes to runoff volumes, flow 
paths, velocities and water quality due to construction of mine infrastructure 
and temporary diversions. 
Increased erosion and sediment movement from land clearing. 
Contamination of surface water by hydrocarbons, explosives, chemicals and 
acid mine drainage. 

Contamination of surface water from leakage or rupture of evaporation cells 
and associated pipes. 

Closure  Drainage instability and erosion of post-mine land forms altering 
sedimentation regime. 

Increased sedimentation of surface water through increased erosion of 
inadequately rehabilitated landforms. 

Interruption of surface water flows contributing to loss of inflows into the 
Marsh. 

Groundwater  Construction  Potential reversal of hydraulic gradients between Fortescue Marsh and pit 
dewatering activities. 

Drawdown of the groundwater table from pit dewatering impacting on 
groundwater dependant phreatophytic vegetation at or near the Marsh, eg 
Eucalyptus victrix and Eucalyptus camaldulensis as well as groundwater 
dwelling stygofauna. 

Operation Leaching of hypersaline water from evaporation cells. 

Seepage from the WFSF and salt evaporation pond facility causing 
mounding and or changes in quality of groundwater beneath WFSF resulting 
in localised inundation of vegetation communities downstream of WFSF. 

Contamination of groundwater by hydrocarbons, explosives, chemicals and 
AMD. 

Closure  Reduction in groundwater quality from in-pit encapsulated salt. 
Erosion and 
Sedimentation 

Construction and 
Operation  Runoff or discharge of wastewater potentially contaminating or increasing 

sediment flow downstream into the Marsh. 

Ground disturbance, weed invasion and feral animals causing increased 
erosion and sedimentation of surface runoff into the Marsh. 

Fauna Construction and 
Operation Changes in behavioural patterns to significant migratory avifauna species 

predating on insects attracted to Project lighting and avifauna attracted to 
artificial aquatic ecosystems (evaporation pond and WFSF). 

Ecosystem Health  Construction and 
Operation Degradation of surface water dependent environments (ecosystem health) 

from changes in surface and sheet flow (low mulga woodlands). 

Degradation of groundwater dependent environments from changes in 
groundwater levels from dewatering and abstraction (phreatophytic 
vegetation). 

Cumulative Impacts  Construction and 
Operation Cumulative impacts on the Marsh from surrounding operations from changes 

in surface water volumes, dewatering and quality, ecosystem health and 
(mulga woodlands) and regional hydrogeology. 
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4 Management strategies 
This section sets out the management strategies for the Project to minimise impacts on the 
downstream environment and indirectly the Marsh. In addition, the Integrated Water Management 
Plan and Conceptual Closure and Rehabilitation Plan provide management and monitoring of the 
downstream and Fortescue Marsh environment.  

4.1 Surface water  
The location of the Pits and infrastructure will intercept surface flows and run-off. Stormwater 
management will entail construction of a series of upstream creek diversions which would direct 
flows via linked spillways into adjacent catchment areas. The intention of the diversion structures is 
not to reduce flows downstream with only minor loss through evaporation and seepages. Assuming 
the complete loss of the combined capacity of the volume of the diversions, it is estimated that this 
would represent about 12% of the runoff from these catchments in a median year. When translated 
to the Marsh itself it would represent about 0.03% of average surface inflows which would have no 
measurable effect on water levels in the Marsh (Gilbert and Associates, 2009).  

Large rainfall events with significant runoff will carry increased sediment load from disturbed areas 
and newly engineered diversions into the Marsh system. The sediment load is likely to be 
deposited in flats between the Project boundary and the Marsh creating “delta” like features in 
large events (Gilbert and Associates, 2009).  

The Proponent’s consultant Gilbert and Associates has developed a conceptual stormwater 
management plan to divert surface flows during all phases of mining. This management plan, the 
Integrated Water Management Plan, as well as the Conceptual Closure and Rehabilitation Plan, 
will be implemented to minimise surface water impacts during all phases of mining. 

The control systems discussed in Table 4-1 will be located within and upstream of the 500 metre 
drainage buffer zone to allow for treatment and distribution of surface flows prior to the Project 
boundaries. With the implementation of these control designs, impacts on the Marsh will be 
reduced (Gilbert and Associates, 2009). 

All diversions and control systems for managing drainage, runoff and sediment and erosion will be 
designed so that any surface flows or sediment leaving the Project site is below agreed trigger 
levels. Response trigger levels will be activated if the ratio of peak flow to catchment area in an 
impacted creek exceeds the same ratio in non-impacted creeks by either 20% or one standard 
deviation. Appropriate trigger levels will be established and implemented upon collection of 
baseline data prior to construction. Refer to section 5 (monitoring) for a summary and the IWMP for 
detailed Baseline Water Quality Monitoring. 

Management of surface water impacts is described in Table 4-1. 
Table 4-1: Management of potential surface water impacts. 

MANAGEMENT OF POTENTIAL SURFACE WATER IMPACTS 

Objectives Maintain the quantity of the water to protect the values of downstream environments, 
including ecosystem maintenance. 

Maintain the integrity, ecological functions and environmental values of the Marsh. 

Manage surface water resources so that their beneficial uses are not compromised. 

Targets No significant changes in surface water quality. 

No change in ecological functions and environmental values of the Marsh as a result of 
mining operations.  

Potential Surface Water 
Impacts  

Refer to Table 3-1. 
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MANAGEMENT OF POTENTIAL SURFACE WATER IMPACTS 

Management Strategies Avoiding where practical constructing infrastructure in locations blocking overland flow. 

Construct diversions and flow dispersion systems (culverts) around infrastructure to convey 
flows into existing downstream drainages. 

Design permanent diversion channels and flood plain reconstruction works with similar 
characteristics as the natural drainage system.  

Surface water diversion channels to be installed to divert upslope stormwater runoff around 
evaporation pond and sedimentation basins to control sediment load entering the natural 
drainage system. 

Water (not contaminated) comprising runoff and seepage from out of pit overburden waste 
emplacement (waste rock dump) and from ore stockpile and load out facility areas would 
be intercepted via bunding, contained in catchment storage areas and used to meet dust 
suppression demands.   

Construct flow re-dispersion devices down slope of culverts and diversion drains. 

Install culverts beneath roads to limit shadowing. 

Design and construct the realignment of Marble Bar Road to minimise ponding of surface 
water upstream.  

Implement a 500m drainage buffer zone along the western boundary to contain and 
manage impacts associated with changes in surface hydrology such as shadow effects, 
contaminated runoff, poor water quality and increased sedimentation within the tenement 
boundaries. 

Progressive rehabilitation of disturbed areas. 

Design and implement control and diversion systems for managing drainage, runoff, 
sediment and erosion. 

Undertake regular maintenance of an equipment washdown and oil recovery facility. 

All spills/leaks to be correctly cleaned up and disposed in accordance with the Chemical 
and Hydrocarbon Spill Procedure. 

All chemicals and hydrocarbons to be stored according to Australian Standards. 

Remediation and/or disposal of hydrocarbon contaminated soil at a soil remediation farm. 

Develop and implement an Integrated Water Management Plan. 

Develop and implement a Stormwater Drainage Plan. 

Implement the Conceptual Closure and Rehabilitation Plan. 

4.2 Groundwater  

4.2.1 Pit dewatering 
Dewatering of mining pits will be required at the Project to allow mining under dry conditions and to 
supply water for ore processing. It is estimated that during Stage One of the Project the average 
dewatering rate will be approximately 7.5 gigalitres per annum (GL/a) or 20.5 megalitres per day 
(ML/d). Dewatering and abstraction activities associated with the Project will result in the drawdown 
of groundwater, increasing the depth to the water table. 

Dewatering activities within the Project area have been assessed through development of a 
numerical groundwater model. Current geological and hydrological data has been used to form the 
basis of predicted impacts for the model which covers an area of 1,780km2. This has been used to 
evaluate abstraction volumes required to dewater the proposed mine site and map expected 
groundwater drawdown contours and the zone of impact.  

Modelling the maximum extent of groundwater drawdown associated with mine dewatering predicts 
that drawdown will remain some four kilometres away from the Marsh, to such an extent that 
dewatering will have no direct impact on the Marsh. The monitoring network will allow direct 
comparison between the actual and predicted impact throughout the life of mining. 

Recovery of the groundwater table after cessation of pit dewatering is expected to take 
approximately 40 years, in line with predictions for other mining pit voids within the Pilbara region. 
Recovery is primarily dependant on recharge through precipitation with little contribution from the 
groundwater system occurring once water levels rise above water levels in the Marsh. 
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The Marsh groundwater system consists of saline to hypersaline water. The interface between this 
and fresher groundwater of the Project area has been identified and will be monitored during the 
life of the Project. Saline water abstracted from the groundwater table will be managed properly to 
minimise potential environmental impacts and implications. Management strategies for saline water 
abstraction include the construction of an evaporation pond, where saline water will be discharged 
into for evaporation. The residual salt brine will be pumped to salt production cells, where it will 
evaporate and be harvested to form a salt cake. 

4.2.2 Evaporation pond 
An evaporation pond is to be constructed on site for the evaporation of saline water. The 
evaporation pond will have sufficient capacity to retain and evaporate all of the saline flows 
generated over the mine life. The pond will consist of a number of individual cells which will be 
lined with low permeability liner. Cell construction will be staged to optimise the number of cells 
required. Based on the effectiveness of the first constructed cells and their performance versus that 
predicted, the required number of cells will be reviewed to reflect operational experience.  

Each individual cell within the pond area is designed and will be constructed with a freeboard to 
ensure that unless a storm event in excess of the design event occurs, the storm capacity of the 
individual cells will not be exceeded. In the event that this capacity is exceeded, saline water will 
flow through the spillway to the cell directly downstream.  

Harvested salt shall be placed within engineered encapsulation cells incorporated in the backfilled 
pit(s). The encapsulation cells will be located above the water table and constructed of suitable 
materials such as compacted clay. This encapsulation technique will be consistent with that used 
for containing other environmentally hazardous material (eg acid forming materials). 

Extensive monitoring of all aspects of the operation will be undertaken. Monitoring bore stations will 
be installed around and downstream of the facility. These monitoring bores will be designed as de-
watering bores to be activated if the groundwater downstream of the facility rises to within a trigger 
level relative to the ground surface. Section 5 (monitoring) presents a summary of monitoring 
requirements for the evaporation pond, with a full description of monitoring requirements in the 
Integrated Water Management Plan. The design components of the evaporation cells are listed in 
Table 4-2. 

Table 4-2: Design components of evaporation cells. 

DESIGN COMPONENT DESIGN APPLICATION 

General Minimum water freeboard of 0.3m plus 1-in-100 year 72hr 
storm event. 

Construction Pond embankments constructed using local borrow, low permeability embankment. 

6m crest width. 
Materials Undercut unsuitable foundation soils from entire embankment footprint for use as 

drainage material or embankment fill (if suitable). 

Embankment fill from local borrow. 

1mm smooth HDPE pond liner to be placed inside embankment. 

Erosion protection/rock fill material from local quarry/rejects stockpile (if required). 

Required Liner Permeability HDPE–effective installed liner permeability of 10-10 to 10-11 m/s assumed, depending 
upon water depth. 

Soil liner–300mm of 1 x 10-9m/s compacted soil. 
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4.2.3 Waste fines storage facility 
A waste fines storage facilities (WFSF) will be constructed to contain the residual waste slurry of 
fine sediments from ore processing and desanding. Due to the size constraint placed upon the 
WFSF, a second WFSF is proposed for construction later in mine life.  

The WFSF will be designed using best practice engineering techniques and following guidance 
material provided by the Department of Minerals and Petroleum (DMP) and the Commonwealth 
Department of Industry, Tourism and Resources (DTIR). The total area of the WFSF is 
approximately 572ha and will be operated to maintain a freeboard of 0.7m (Lycopodium, 2009), 
which is considered sufficient to store rainfall from a 1-in-100 year ARI rainfall event of 72 hours 
duration plus allowing 0.3m for waves (Gilbert and Associates, 2009). The risk of overflow or 
unintentional discharge from the facility is considered low. 

Apart from a flocculant additive, no chemicals will be used in the desanding process. The slurry will 
otherwise consist only of fine sediment and water. As a result, the slurry is not considered to be 
acidic or potentially acid forming. A thickener will be used during the desanding process to lower 
water use and thus the amount of water entering the WFSF. 

Detailed design of the WFSF will include geotechnical investigations into foundation conditions. 
Bores will be installed to monitor groundwater elevations, as well as to define and monitor baseline 
groundwater quality in the underlying system. If the monitoring bores show an increase in 
groundwater elevation or changes in groundwater quality during operation, it will trigger an 
immediate investigation into potential causes and impacts. 

Management of potential groundwater impacts associated with Project activities are given below in 
Table 4-3. 

Table 4-3: Management of potential groundwater impacts. 

MANAGEMENT OF POTENTIAL GROUNDWATER IMPACTS 

Objectives Manage Project activities so that the beneficial use of groundwater resources at the Project 
area and at the Marsh are not compromised during construction, operation and post-
closure; 

Comply with all DoW Groundwater Licences; 

Minimise impact of groundwater abstraction on dependant flora, fauna and stock watering 
bores; and 

Ensure changes to groundwater quality and flows (hydrogeology) do not adversely impact 
on the Marsh. 

Targets Compliance with all DoW groundwater licences. 

Potential Groundwater 
Impacts  

Refer to Table 3-1. 

Management Strategies Implement dewatering strategy and maximise water efficiency. 

Continuous improvement of the hydrogeological model of the Project area to assist in the 
management of groundwater issues and model the changes in hydrogeology, groundwater 
quality and quantity resulting from groundwater drawdown. 

Implement groundwater monitoring program (monitoring bore stations). 

Dewatering in advance of the mining pits to avoid significant increases in dewatering rate. 

Mined out pits are to be backfilled with overburden material to above the pre-mining 
watertable. 

Implement Construction and Operation Environmental Management Plan and Integrated 
Water Management Plan. 

Implementation of engineering design (eg evaporation pond, WFSF).  

Collect and treat contaminated groundwater. 

Deep monitoring bores designed as de-watering bores which can be activated if the 
groundwater downstream of the evaporation pond or WFSF rises to within a trigger level 
relative to the ground surface. 

Water balance to be completed daily for salt evaporation pond to detect seepage or leaks.  
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4.3 Erosion and sedimentation  
To minimise the potential for erosion of disturbed or rehabilitated areas, the following management 
strategies will be implemented: 

Table 4-4: Management of potential erosion and sedimentation impacts. 

MANAGEMENT OF POTENTIAL EROSION AND SEDIMENTATION IMPACTS 

Objectives Minimise clearing of native vegetation. 

Ensure all approvals and licenses are satisfied prior to the commencement of any clearing. 

Maintain ecological integrity of the soil and maximise seed bank viability to contribute to 
regeneration of flora diversity. 

Final mine landforms are stable, revegetated and compatible with the surrounding natural 
topography. 

Targets No clearing to occur outside approved clearing areas. 

No significant erosion from soil stockpiles. 

Potential Erosion and 
Sedimentation Impacts  

Refer to Table 3-1. 

Management Strategies Implement Construction and Operation Environmental Management Plan. 

Develop and implement Weed Management Plan and Equipment Hygiene Procedure. 

Develop and implement a Feral Animal Management Program. 

Develop and implement erosion and sediment control plan to include: 

• constructing and stabilising control works during dry season, minimising disturbance 
work during the wet season; 

• where practical, directing run-off back into mine pits; 

• constructed diversion drainage lined with similar gradients to the natural drainage; 

• a 500m drainage buffer zone within the Project area and activities; 

• rock armouring areas with potentially high erosion (steep gradients and bends); 

• construct diversion drainage with similar gradients to the natural drainage systems in 
the Project area; 

• stabilise the banks of the diversion channels by direct seeding of native vegetation 
species endemic to water courses in the region; 

• contour rehabilitated area to minimise the velocity of stormwater, thereby reducing 
erosion potential; and 

• use vegetation debris from cleared areas to stabilise rehabilitated surfaces. 

 

4.4 Fauna 
Studies have been conducted to identify the effectiveness of various techniques and mechanisms 
for discouraging birds from mining project activities (Read, 1996). Design mechanisms to limit the 
number of large diurnally flying birds such as the black swan (Cygnus atratus), may include: 

• rotating beacon;  

• intermittent sonic gun deterrent systems;  

• hollow balls on surface of evaporation cells; 

• multi laser beam reflectors; 

• overhead flagging; and 

• engineering steep, lined banks.  

The Project will trial and implement methods to deter waterbirds from the Project area which will 
include a site specific management approach.  
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4.4.1 Lighting 
Management strategies will be developed which will employ lighting measures that minimise 
unnecessary luminaires. In relation to minimising luminaires within the Project area, consideration 
needs to be made for it to comply with Occupational Health and Safety Standards for safety 
reasons. Proposed management measures to minimise impacts on avifauna will include: 

• Installation of light shields at sensitive locations;  

• Installation of amber filters and yellow lighting at sensitive locations;  

• All migratory fauna sightings to be reported to the environmental personnel; and 

• Luminaire observations to be recorded at sensitive receptors. Appropriate, site specific trigger 
values will be established in the Light Monitoring Program. 

An Artificial Light Management Plan has been developed to minimise, and where possible 
eliminate adverse environmental impacts associated with unnecessary artificial illumination of the 
Project. Management strategies to address potential fauna impacts are listed in Table 4-5: 
Management of potential fauna impacts. 

Table 4-5: Management of potential fauna impacts.  

MANAGEMENT OF POTENTIAL FAUNA IMPACTS 

Objectives Minimise the adverse impacts on priority and threatened terrestrial fauna; and 

Avoid the disturbance of any protected or listed fauna which use or are present within the 
Project area and infrastructure corridors, eg realignment of the Marble Bar Road. 

Targets No clearing to occur outside approved clearing areas. 

No net loss of threatened or priority fauna habitat. 

Potential Fauna Impacts  Refer to Table 3-1. 

Management Strategies Implement structures and engineering designs to deter birds away from evaporation pond. 

Develop and implement Construction and Operation Environmental Management Plan. 

Decrease luminance to minimum safe operating levels to minimise impacts of fauna 
species. 

Install amber filters at sensitive locations. 

4.5 Ecosystem health 
Ecosystem health indicators provide a framework to evaluate collaborative management actions. 
Vegetation changes over time are important indicators of condition and ecosystem health. 
Vegetation changes are particularly important as targets and triggers for management. As part of 
the Project, ecosystem health with be monitored through methods summarised in Table 4-6. The 
major focus of monitoring of ecosystem health will consist of installing and monitoring eight survey 
points along the western boundary of the Project area, within the 500 metre buffer and upstream of 
the Marsh. The locations of the monitoring control sites will be negotiated with the DEC and other 
regulators (particularly if the control sites are to be located within the Marsh conservation estate). 
Table 4-6: Management of potential ecosystem health impacts lists the management 
strategies to implement to address impacts on ecosystem health. 
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Table 4-6: Management of potential ecosystem health impacts.  

MANAGEMENT OF POTENTIAL ECOSYSTEM HEALTH IMPACTS 

Objectives Minimise adverse impacts on the abundance, species diversity, geographic distribution and 
productivity of vegetation communities 

Avoid the disturbance of any protected or listed flora species or ecological communities 
identified within the Project Area. 

Targets No clearing to occur outside approved clearing areas; and 

Wherever possible, avoid Declared Rare Flora (DRF), Priority flora or Threatened 
Ecological Communities (TEC’s). 

Potential Ecosystem 
health Impacts  

Refer to Table 3-1. 

Management Strategies Implement engineering designs to reduce erosion and minimise negative downstream 
impacts from Project activities. 

Implement Integrated Water Management Plan. 

4.6 Cumulative impacts  
Project activities will be managed to minimise cumulative impacts in the region and maintain 
beneficial uses of surface water quality, mulga woodlands and groundwater resources during 
construction, operation, and post-closure. Table 4-7 lists the management strategies to address 
potential cumulative impacts arising from the construction, operation and closure of the Project. 

Table 4-7: Management of potential cumulative impacts. 

MANAGEMENT OF POTENTIAL CUMULATIVE IMPACTS  

Objectives Manage the Project activities to limit potential impacts on surrounding environment or 
users.  

Targets Minimised impact to the surrounding environment or users.  

Potential Cumulative  
Impacts  

Refer to Table 3-1. 

Management Strategies Implement the Integrated Water Management Plan, including the surface water monitoring 
program. 
Assess the engineering feasibility of reinstating drainage channels to minimise/limit 
downstream impacts. 
Redistribute diverted stormwater into remnant sections of the natural water courses 
downstream of the Project area. 
Minimise the disruption to surface water flows. 
Construct diversions and flow dispersion systems around infrastructure to convey flows into 
existing downstream drainages. 
Liaise with DoW and FMG to collectively develop cumulative groundwater management 
measures and assess cumulative impacts on groundwater aquifers. 
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5 Monitoring 
Results from monitoring and sampling activities can provide early indication about the impact of 
Project activities on the Marsh.   

The monitoring and sampling will be in accordance with the applicable guidelines, including: 

• surface water quality trigger levels will be developed upon conclusion of the baseline surface 
water monitoring program, prior to the diversion of any creeks. Trigger levels will be developed 
and implemented to ensure potential impacts are managed and reduced. In association with 
the development of trigger levels, targets will be established to identify contingency measures, 
in the event trigger levels are exceeded;   

• determination of specific triggers which will be used as a benchmark to understand the health 
of the Marsh. These triggers will be obtained from the Australian and New Zealand Guidelines 
for Fresh and Marine Water Quality (2000). It is proposed that ANZECC default trigger 
guidelines will be adopted initially as there is at present a lack of sufficient site-specific data 
and these guidelines are a reputable approach to water quality management within the Project 
area. These default trigger values will be used until site specific values can be obtained from 
the detailed monitoring programs. It is important to note that the classification of ecosystems 
in these Guidelines is coarse and there is not sufficient information to characterise the water 
quality requirements of ephemeral rivers;  

• AS/NZS 5667-1:1998 Water Quality Sampling - Part 1: Guidance on the design of sampling 
programs and sampling techniques;  

• DoW Water Quality Protection Guidelines No.11 Mining and Mineral Processing: Mine 
Dewatering, 2000; 

• DoW Water Quality Protection Guidelines No.4 Mining and Mineral Processing: Installation of 
Minesite groundwater monitoring bores, 2000; 

• DoW Water Quality Protection Guidelines No.5 Mining and Mineral Processing: Minesite 
Water Quality Monitoring; and 

• DoW Water Quality Protection Guidelines No.6 Mining and Mineral Processing: Acid Mine 
Drainage, 2000. 

The focus of monitoring activities will be on environmental aspects of the Marsh that have the 
potential to be impacted by Project activities. Hence, the main focus of monitoring will be on 
surface water and groundwater characteristics (eg water quality, surface runoff flow patterns), 
evaporation pond, erosion and sedimentation (geomorphic change) and vegetation communities, 
ecosystem health and water efficiency.  

Table 5-1 summarises key monitoring aspects and strategies for the Marsh, with a full description 
given in the Integrated Water Management Plan. Performance criteria for monitoring data results 
have also been detailed in the Integrated Water Management Plan. 
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Table 5-1: Summary monitoring table for the Marsh. 

ASPECT OBJECTIVE MONITORING 

Surface Water Determination of 
water quality 
characteristics of the 
Project site 
catchments prior to, 
during and after 
development. 

Target is to conduct surface water sampling to develop water quality data prior 
to, during and after development. 

Baseline monitoring to be conducted during flow events in the wet season. 

In-situ water quality testing to include pH, electrical conductivity (EC), 
temperature and total suspended solids (TSS). 

All water quality samples for laboratory analysis to be submitted to a NATA 
accredited laboratory for testing of:  calcium, magnesium, sodium, chloride, 
sulphate, nitrate, alkalinity, total nitrogen, total phosphorus, and total 
concentrations for a complete heavy metal suite. 

During operation and post-closure, conduct monitoring 3 times (first flush, high 
flow, end of season (where possible) during runoff events. 

During operation, monitoring will be conducted for the first two years. 

Post-closure monitoring will continue until subsequent sampling shows 
variability less than one standard deviation in all key parameters, but will not 
exceed three years. 

Reporting to be annually to relevant authorities (eg DoW, EPA) and provide 
data relevant to the assessment of cumulative impacts. 

Groundwater Determination of 
water quality 
characteristics of the 
Project site aquifers 
prior to, during and 
after development. 

Target is not to exceed the licensed abstraction volume. 

Baseline water quality obtained through monthly monitoring of water levels in 
existing piezometers and production bores, as well as down hole electrical 
conductivity (EC) surveys of piezometers every four months. 

During pre-mining and operation, groundwater monitoring will consist of: 

• pumping volumes; 

• pH and EC measurements;  

• measurement of water levels; 

• key water meter readings; 

• biannual sampling of non-potable production bores of pH, EC, TDS, 
hardness, Soidum (Na), Calcium (Ca), Mercury (Hg), Magnesium (Mg), 
Potassium (K), Chlorine (Cl), Iron (Fe) and alkalinity; and 

• potability sampling potable water supply production bore(s). 

Post-closure, water levels and EC will be monitored quarterly until subsequent 
sampling shows variability less than one standard deviation in all key 
parameters, but will not exceed three years. 

Reporting to include monitoring results of the water supply borefield within the 
Project Area in the Annual Aquifer results as per DoW licence requirements 
and summarise results to DoW, EPA and other relevant authorities for 
cumulative impact assessments. 

Evaporation 
Pond 

Management of 
evaporation pond to 
operate in a manner 
which does not 
impact the 
environment. 

Target is to for no adverse impacts to be caused to the environment from 
evaporation pond or the network of cells. 

Monitoring to focus on: 

• short term operation; 

• compliance; 

• long term performance; 

• encapsulated salt slurry; and 

• seepage. 

Erosion and 
Sedimentation 
(Ground 
Disturbance 
causing 
Geomorphic 
Change) 

Minimise adverse 
impacts on the 
abundance, species, 
diversity, 
geomorphic 
distribution and 
productivity of 
vegetation 
communities. 

Target of no clearing outside of approved clearing areas. 

One reference cross section to be surveyed prior to construction, during 
operation and post-closure. 

Photographic survey and two catchment surveys in areas potentially impacted 
during mine operation. 

Report survey results annually for inclusion in cumulative impact assessments. 
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ASPECT OBJECTIVE MONITORING 

Ecosystem 
Health 

Minimise adverse 
impacts on the 
abundance, species, 
diversity, 
geomorphic 
distribution and 
productivity of 
vegetation 
communities. 

Target of no clearing outside approved clearing areas. 

Monitoring prior to construction, during operation and post-closure to consist of 
vegetation surveys, visual observations and GIS imagery within the 500m 
drainage buffer zone. 

Consultation will be sought with DEC Pilbara Region regarding vegetation 
health monitoring and design/implementation of the monitoring program. 

Reporting to be biannual to include both wet and dry seasons. 

Water 
Efficiency 

Manage water 
resources so that 
their beneficial uses 
are not 
compromised. 

Target of no significant changes in water quality and quantity during or after 
mine operation and closure. 

Monthly water abstraction rates on all production bores (dewatering and 
potable) to be monitored and reported, including an annual site water balance. 

5.1 Contingency plans 
Monitoring will be used to determine the effectiveness of the plan, identifying impacts within the 
Project and buffer zone and consequently the Marsh. In the event of non-compliance and 
exceedance of trigger levels, contingency actions will be implemented.  

Table 5-2: Contingency plans.   

ASPECT   CONTINGENCY PLAN   

Objective  Manage the Project activities without adversely affecting the surrounding environment 
and other users. 

Target  Minimise impacts to the environment or surrounding users. 

Surface water trigger levels 
exceeded  

Investigate likely causes.  

Reduce surface water runoff.  

Increase surface water monitoring.  

Increase in erosion and 
sedimentation  

Develop and implement structures to limit/divert surface water runoff along eroded 
creeks. 

Rehabilitate eroded creeks. 

Contamination of surface 
water  

Investigate likely causes of contamination.  

Contain and treat contaminated surface water.  

Increase surface water monitoring to identify point of contamination.  

Reduced surface flow into 
the Marsh    

Investigate likely causes.  

Divert surface water to increase flows into the Marsh. 

Behavioural impacts to 
migratory bird species  

Implement structures and measures to deter migratory birds from the Project area. 

Hydrocarbon and/or 
chemical contamination of 
the Marsh  

Investigate likely consequences of contamination. 

Contain and treat contaminated water. 

Increased salinity in aquifers  Increase groundwater monitoring to identify source of contaminant. 

Suspension of groundwater abstraction. 

Death and degradation to 
surface water dependent 
environments  

Investigate likely consequences of degradation. 

If lack of surface water runoff into the environment, assess re-dispersion structures to 
increase surface water runoff. 
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5.2 Emergency response for evaporation pond 

5.2.1 Ruptures of saline water pipelines  
Emergency response procedures have been developed by the Proponent’s Engineering 
Consultants Lycopodium (2009). In areas where a breech in the water delivery and brine pipelines 
would not drain into the evaporation facility, the pipelines will be contained within designated 
bunded corridors. This will reduce the likelihood and consequence of any emergency situation and 
will minimise the release of water from the facility or contamination of any local water systems. 
Regular inspection of the pipeline corridor will be carried out, noting moisture build up, vegetation 
distress and any visible signs of water seepage. All recorded signs of possible leakages must be 
investigated to determine the status of the pipeline. In particular, where the corridor crosses 
existing creeks, the pipeline will be inspected following adverse weather to ensure that the pipeline 
has not been exposed or damaged. 

Should a minor leakage be detected the pipeline will be shut down, the cause of the leak recorded, 
and repairs carried out at the earliest practicable time. Any potentially contaminated soils 
surrounding the pipeline will be removed and disposed of into the in-pit co-disposal site. Clean soils 
will be used to reinstate the bunded corridor. This procedure will prevent major problems from 
developing. 

Should a major rupture be detected the pipeline will be shutdown. A drop in pipeline pressure, local 
erosion around the pipeline and water are likely to be evident, and therefore detection of the 
rupture will be relatively easy. Any contaminated soils will be cleaned up and placed into the in-pit 
co-disposal site and, where possible, ponded water resulting from leakage will be pumped into the 
evaporation pond facility. Any damage to embankments / slopes, surrounding environment, etc., 
will be restored and made good. 

5.2.2 Pipeline blockage 
In the unlikely event that a blockage occurs in the pipelines the flow will be either transferred into 
another branch of the pipeline, or temporarily halted. The failure of a discharge point will be treated 
in a similar manner to the procedures for a blockage in the distribution line. The discharge point 
containing the blockage will then be removed and the new discharge point assembled. On 
replacement, deposition will be returned to its original position. 

5.2.3 Water overflow 
The water level in each cell will be closely monitored and deposition transferred to other cells  
when the water level reaches the designated maximum operating level, in order to maintain storm 
capacity and reduce the risk of overflow. To ensure maximum security it is essential that the most 
southerly pond within the cascade is operated at a relatively low level to accommodate extreme 
events and to provide additional buffering capacity. Under very extreme circumstances where the 
final pond in the cascade is nearing its maximum capacity operating the brine recycling system will 
reduce the water levels within the evaporation pond. However, the integrity of the in-pit co-disposal 
site will never be compromised by undertaking this action. Finally, the lowest pond in the 
evaporation system will have an emergency spillway in the event that discharge from the system 
becomes necessary. 
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5.2.4 Pond liner leakage 
Monitoring of the evaporation pond will assist in both the technical and environmental management 
of the facility. Due to the potential environmental impact of liner leakage, it is essential that water 
balance assessments are carried out regularly to determine the inputs, outputs and storage of the 
evaporation pond facility. Through this procedure leakage from the pond may be identified thus 
allowing appropriate measures to be taken in order to reduce the potential for contamination to 
occur. 

A cell is considered to be operating incorrectly if any of the following occur: 

• significant quantities of water cannot be accounted for within the water balance assessment;  

• a cell shows significant variation in operating parameters from other cells in use; and 

• visual evidence of cell leakage is observed. This is considered unlikely because cell leakage is 
most likely to occur through the base of the pond and there may not be any visual evidence of 
such at ground surface. 

It should be noted that the water balance is based on values which have been derived through 
methods that have inherent uncertainty, and therefore the review of water loss through pond 
leakage needs to be undertaken with care and by an appropriately skilled engineer. 

Should the water balance assessment indicate that a pond is not operating correctly, the following 
actions should be undertaken: 

• initiate brine recycling to reduce the pond water level. This reduces the hydraulic head and 
therefore the potential for seepage; 

• review previous environmental water samples taken from monitoring boreholes near to the 
suspected leakage and take additional water monitoring samples from the appropriate 
boreholes (eg remembering the direction of water flow). This may indicate a leakage due to 
chemical composition; and 

• undertake a detailed inspection of the pond (externally and internally) that is suspected to be 
leaking, documenting the inspection in writing and with photographs. 

Should any defects be identified these should be repaired and appropriate validation testing be 
undertaken. 
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6 Reporting  
The reporting schedule is provided in Table 6-1. The reporting schedule will include the reporting of 
interim results which provide a means of reviewing the progress and continual improvement of the 
FMMP. 

Table 6-1: Reporting schedule for key environmental impacts. 

REPORTING ASPECT REPORTING COMPONENT TIMING RESPONSIBILITIES  

Surface Water Reporting Engineering design methods to 
incorporate flow diversion 
systems in accordance with 
Integrated Water Management 
Plan.  

Prior to operation and 
continual progress to be 
reported annually.  

Project Manager and 
Project Director.  

 Preventative engineering control 
in accordance with Surface 
Water Assessment.  

Prior to construction with 
annual review. 

Project Manager. 

 Surface water quality monitoring 
to be undertaken in accordance 
with Integrated Water 
Management Plan.  

Prior to construction and 
throughout life of 
Project. 

Site Environmental 
Manager. 

 Continual flow monitoring at 
three locations in Kulbee Creek 
to monitor baseline flow in 
accordance with Integrated 
Water Management Plan. 

Prior to diversion of 
creeks and throughout 
life of Project. 

Site Environmental 
Manager. 

 Design infrastructure to minimise 
impacts to sheetflow in 
accordance with Construction 
Environmental Management 
Plan.  

Prior to construction with 
annual review.  

Project Manager and 
Hydrologist. 

 Inspection of operation areas to 
ensure any chemical spills have 
been dealt with according to the 
Chemical Spill Procedures and 
Hydrocarbon Spill Procedures in 
accordance with Operation 
Environmental Management 
Plan. 

Monthly. Area Superintendent.  

 Progressive rehabilitation to be 
conducted. 

As required. Site Environmental 
Manager. 

 Evaporation pond monitoring to 
be conducted in accordance with 
Integrated Water Management 
Plan consisting of:  

• short term operation 
monitoring; 

• compliance monitoring; and 

• long term performance 
monitoring. 

 

 

 

Daily 
 

Monthly. 

Daily. 

Site Environmental 
Manager. 

 Encapsulated salt residue 
monitoring in accordance with 
Integrated Water Management 
Plan. 

 
 

 

 

Monthly. Site Environmental 
Manager. 
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REPORTING ASPECT REPORTING COMPONENT TIMING RESPONSIBILITIES  

Erosion and Sedimentation 
Reporting 

Develop engineering control 
measures in accordance with 
Surface Water Assessment.  

During Project design 
and prior to construction. 

Site Environmental 
Manager and Hydrologist. 

 Inspect erosion and sediment 
control structures to ensure that 
they function correctly in 
accordance with Construction 
Environmental Management 
Plan. 

Monthly with annual 
review. 

Site Environmental 
Manager and Hydrologist. 

 All diversion structures to be 
inspected following heavy 
rainfall events to identify any 
damage in accordance with 
Construction environmental 
Management Plan. 

Following heavy rainfall 
events. 

Site Environmental 
Manager and Hydrologist. 

 Inspect rehabilitation areas for 
erosion damage in accordance 
with Operation Environmental 
Management Plan. 

Following heavy rainfall 
event.  

Site Environmental 
Manager and Hydrologist. 

Fauna Reporting All migratory avifauna sightings 
to be reported to the 
Environmental Team in 
accordance with Fauna and 
Artificial Light Management 
Plans.   

Ongoing with continual 
review. 

All site personnel. 

 Install light shields at sensitive 
locations and decrease 
luminance in accordance with 
Artificial Light Management 
Plan. 

Implement prior to 
construction with 
continual monitoring.  

Site Electrician. 

 Install amber filters at sensitive 
locations in accordance with 
Artificial Light Management 
Plan. 

Ongoing with continual 
review. 

Site Electrician. 

 Implement mechanisms to deter 
birds from evaporation cells in 
accordance with Integrated 
Water Management Plan and 
Fauna Management Plan. 

Prior to operation with 
continual review.  

Site Environmental 
Manager.  

Ecosystem Health 
Reporting 

Implement vegetation monitoring 
within 500m drainage buffer 
zone in accordance with 
Integrated Water Management 
Plan. 

Prior to construction with 
biannual reporting.  

Site Environmental 
Manager. 

 Photographic surveys to be 
conducted to determine 
geomorphic change in 
accordance with the Integrated 
Water Management Plan. 

Prior to operation with 
annual reporting. 

Site Environmental 
Manager. 

Cumulative Impacts Implementation of Integrated 
Water Management Plan in 
accordance with Operation and 
Construction Environmental 
Management Plan. 

Prior to construction with 
continual review. 

Project Manager, Project 
Director, Hydrologist, 
Hydrogeologist and Site 
Environmental Manager. 

 Review of drainage control 
mechanisms to determine 
feasibility of structures in 
accordance with Surface Water 
Assessment. 

Ongoing with continual 
review. 

Site Environmental 
Manager and Hydrologist.  
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7 Conclusion  
The Marsh is an important wetland and its conservation significance is unique to the Pilbara region.  

Various environmental management plans developed for the Project include strategies to protect 
the environmental values of the Marsh. These management plans include the Integrated Water 
Management Plan, Construction Environmental Management Plan, Operation Environmental 
Management Plan and Conceptual Closure and Rehabilitation Plan.  

The FMMP (this document) has been developed to bring together the key management strategies 
to address potential impacts on the Marsh from Project activities during construction, operation and 
post-closure. Ongoing consultation will be undertaken with decision-making authorities to define 
further monitoring and assessment strategies, where required.  
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1 Introduction 

1.1 Project overview 
The Roy Hill 1 Project has a total operating life of approximately 20 years; however the operation 
will be divided into two stages. The scope of the two stages is described below: 

• Stage 1: construction of all infrastructure to meet the full 20 year life of mine, plus mining and 
processing ore from the Stage 1 Mining Area. Dewatering to provide ‘dry’ mining conditions in 
the Stage 1 area and advanced dewatering from future mining areas in Stage 2 in the 
southeast of the project area will supply the majority of water for operations. Additional water 
from opportunistic capture of rainfall will also be used to make up any shortfall. This will mean 
that all water requirements for Stage 1 would be sourced entirely from within the Project area 
and an external water supply would not be required. Saline water produced from dewatering 
will be disposed in an evaporation pond. 

• Stage 2: mining and processing ore from the Stage 2 Mining Area and an external water 
supply. 

1.2 Purpose of this document 

The purpose of this document is to set out RHIO’s commitments for establishment of a Mine 
Closure and Rehabilitation Management Strategy for the Project following cessation of mining and 
processing activities. 

1.2.1  Objectives 
An important aspect of mine closure is the identification of the appropriate post-closure land use. 
Historically the land on which the Project is situated has been used for pastoral activities. It is likely 
that following mine closure and rehabilitation the land will be returned to pastoral use and 
responsibility for the management of the land vested with the Pastoral Lands Board. To achieve 
mine closure and lease relinquishment the management plan needs to establish some agreed, 
measurable and achievable closure criteria with the responsible authorities. 

To meet the requirements of the potential post-closure land uses, the objectives of the Conceptual 
Mine Closure and Rehabilitation Management Plan (CCRMP) are to: 

1. Create a safe, stable and non-polluting landform that supports self sustaining native 
vegetation comprised of local provenance species and minimises erosion. 

2. Maintain surface water inflow into the Fortescue Marsh (the Marsh) and minimise impacts of 
interrupted surface flows on downstream ecosystems;  

3. Recreate a self sustaining and functioning ecosystem comparable as far as possible to the 
pre-mining environment; 

4. Salvage and appropriately dispose of all redundant infrastructure at the conclusion of mining 
and mineral processing. Items with beneficial uses post-operations may be left in situ following 
negotiations with post-closure land users and regulators (roads, rail loop etc); 

5. Disturbed areas to be left in a safe, stable, non-polluting and orderly state; 

6. Monitor progressive rehabilitation activities and develop a post-closure monitoring program to 
ensure closure criteria are met; and 

7. During operations, establish a stakeholder consultation forum to discuss closure planning 
processes and post-closure land use issues. 

1.2.2  Relevant legislation and guidelines 
In preparation of the CCRMP, the following legislation and industry guidance materials have been 
referred to: 

• Environmental Protection Act, 1986 (WA); 

• Environmental Protection Regulations, 1987 (WA); 
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• Mining Act, 1978 (WA); 

• Mining Regulations, 1981(WA); 

• Environmental Protection Authority (EPA). Guidance for the Assessment of Environmental 
Factors – Rehabilitation of Terrestrial Ecosystems. June 2006; 

• Department of Industry and Resources (DoIR). Mining Environmental Management Guidelines 
– Mining Proposals in WA. February 2006; 

• Department of Industry, Tourism and Resources (DITR). Leading Practice Sustainable 
Development Program for the Mining Industry – Mine Closure and Completion. October 2006; 
and 

• Department of Industry, Tourism and Resources (DITR). Leading Practice Sustainable 
Development Program for the Mining Industry – Mine Rehabilitation. October 2006. 

1.2.3  Responsibilities and reporting 
The responsibility for the implementation of the Conceptual Mine Closure and Rehabilitation 
Management Plan rests with the management of RHIO. Internal reporting requirements are to be 
outlined by the management team and delegated to the relevant staff. 

Closure and rehabilitation activities and processes are to be reported on an annual basis to the 
Department of Minerals and Petroleum (DMP), formerly called the Department of Industry and 
Resources (DoIR). The Annual Environmental Report (AER) process for mining tenements 
provides a suitable avenue of reporting to DMP. Additionally, results of rehabilitation trials will be 
used to update the details of the Mine Closure and Rehabilitation Plan during regular review 
periods. 

1.2.4  Consultation 
As the project commences and the closure planning process continues, stakeholder consultation 
and participation will be required. Consultation will enable stakeholders including government 
departments, non-government organisations, local communities, surrounding landowners, 
company management and employees an opportunity to provide input into the closure planning 
process.  

1.2.5  Definitions 
A list of terms used within this report and their definitions is presented in Table 1.1. 
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Table 1-1: Terms and definitions. 

TERM DEFINITION 

Acid Mine Drainage 
(AMD) 

Oxidation of sulphidic minerals, (ie pyrite) in mine wastes resulting in acidic drainage being 
generated. 

Analogue Unmined ecosystem against which a mined and rehabilitated ecosystem can be compared. 

Backfilling Refilling a excavation or mining void. 

Berm A horizontal shelf or ledge built into an embankment slope to disrupt the continuity of a slope and 
improve stability, or to control the flow of stormwater runoff. 

Bund A retaining structure constructed of earth and/or rock material. 

Closure A whole of mine life process which typically culminates in tenement relinquishment. It includes 
decommissioning and rehabilitation. 

Completion or 
Closure Criteria 

An agreed standard or level of performance which demonstrate successful closure of the 
operation. 

Contaminated Site 
A site at which hazardous substances occur at concentrations above background levels and where 
assessment shows it poses, or is likely to pose, an immediate or long-term hazard to human 
health or the environment. 

Decommissioning The process that begins near, or at, the cessation of mineral production and ends with removal of 
all unwanted infrastructure and services. 

Ecosystem A biological system whose members benefit from each other’s participation via symbiotic 
relationships. 

Encapsulation Total enclosure of a waste in another material that isolates the waste material from outside 
conditions (typically infiltrating water and oxygen). 

Final Void The remnant open pit left at mine closure. 

Footprint The surface area disturbed by mining operations and associated supporting infrastructure. 

Functional Ecosystem An ecosystem that is stable (not subject to high rates of erosion), effective at retaining water and 
nutrients and is self sustaining. 

Interested party A person, group or organisation with an interest in the process of, or outcome of, mine closure. 

Local provenance Plants whose native origin is close to the location where they are to be used during revegetation 
activities. 

Overtopping Water or tailings residue breaching the top of the containment structure. 

Post-mining land use Term used to describe a land use which occurs after the cessation of mining operations. 

Provision A financial accrual based on a cost estimate of the closure activities. 

Rehabilitation The return of disturbed land to a stable, productive and self sustaining condition, after taking into 
account beneficial uses of the site and surrounding land. 

Relinquishment Formal approval by the regulating authorities indicating that the completion criteria for the 
operation have been met to the satisfaction of the authority. 

Remediation To clean-up or mitigate contaminated soil or water. 

Stakeholder A person, group or organisation with the potential to affect or be affected by the process of, or 
outcome of, mine closure. 

Store/release cover Cover system suited to seasonal, moisture deficient climates that stores rainfall infiltration during 
the wet season and subsequently releases it through evapotranspiration during the dry season. 

Supernatant Water that bleeds off the top of deposited tailings residue slurry. 

Tenement Some form of legal instrument providing access to land for the purposes of mining. 

Waste Rock Uneconomic rock extracted from the ground during a mining operation to gain access to the ore 
body. 

Source: DITR (2006a and 2006b). 
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1.3 Implementation 

Closure planning needs to be considered in all aspects of the project development. As the project 
advances the closure plan will progress from conceptual through to a detailed “Life of Mine” closure 
plan incorporating more information and specific details for the closure and rehabilitation of all 
aspects of the operation. 

A proposed schedule for the development and implementation of the Project closure plan is 
detailed in Table 1-2 below. 
Table 1-2: Potential implementation schedule for the Roy Hill 1 Iron Ore closure and 
rehabilitation plan. 

ITEM DESCRIPTION COMMENCEMENT TIMEFRAME 

1 Conceptual Mine Closure and Rehabilitation Plan. During project planning and 
approval process. 

12 to 18 Months. 

2 Preliminary “Life of Mine” Closure Plan. Within five years of 
Operation. 

Five years. 

3 Triennial review of “Life of Mine” Closure Plan.  Every three years. Three Months. 

4 RHIO Identify date of closure. Minimum three years prior 
to closure. 

Currently estimated life of 
the operation is in excess of 
20 years. 

N/A. 

5 Detailed Mine Closure and Rehabilitation Plan – 
Cost estimates within 10%. 

Detailed planning process to 
commence following setting 
of closure date by RHIO. 

Ongoing once closure 
decision reached. 

6 Stakeholder Consultation in Closure Planning 
process. 

Ongoing throughout the life 
of the operation. 

One month during triennial 
review period. 

7 Demolition and salvage of infrastructure. Within three months of 
operations ceasing. 

Six months. 

8 Rehabilitation earthworks and revegetation of 
disturbed areas. 

Following demolition and 
salvage. 

Six months. 

9 Post-closure monitoring of rehabilitation, 
groundwater, surface water etc. 

Following closure and 
rehabilitation. 

Five years. 

10 Lease relinquishment and bond return. Upon the satisfactory 
completion of agreed 
closure criteria. 

As assessed by DoIR. 
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1.4 Risk and financial management 

1.4.1  Risk management 
A risk based approach is required to assess the most appropriate methods to achieve the closure 
criteria for the project. A detailed risk assessment will ensure a consistent approach to the 
identification and management of issues associated with the closure of the operation. The 
assessment needs to consider environmental, social, economic and regulatory risks (DITR, 2006). 
The management options selected for inclusion in the closure plan need to reduce the 
unacceptable risks to a level that is deemed tolerable. RHIO proposes to undertake a detailed risk 
assessment process prior to the development of the Preliminary Mine Closure and Rehabilitation 
Plan during the first five years of operation. 

The mine closure and rehabilitation risk assessment will need to be reviewed and revised during 
the triennial closure plan review.  

1.4.2  Financial assurance 
The costs associated with the closure and rehabilitation of Australia mining operations have to be 
accounted for under the Australia Accounting Standards Board 137: Provisions, Contingent 
Liabilities and Contingent Assets standard. The costs are recorded as a liability on the company’s 
balance sheet and are required to reflect the costs associated with the level of disturbance at the 
time of reporting (DITR, 2006).  

RHIO will investigate and detail the closure cost provisioning process for the project during the 
preparation of the Preliminary Mine Closure and Rehabilitation Plan. Accurate assessment of the 
costs of mine closure and the associated risks are required to ensure sufficient funds are available 
for the effective implementation of the closure plan at the cessation of mining operations. 

1.5 Project disturbance 
The proposed development of Stage 1 of the Project will disturb 7,200 hectares (ha) of vegetation 
over the initial ten years of the operation. The proposed Stage 2 of the Project will result in further 
disturbance of native vegetation. The disturbance will be a mixture of permanent alterations to the 
landscape and temporary land uses. The disturbance areas have been categorised as either for 
mining operations, mineral processing infrastructure or ancillary project infrastructure and are 
discussed below. 

1.5.1  Mining operation 
Open pits  

The project involves mining of iron ore from a series of relatively shallow open pits. The planned 
mining pits will have a cumulative disturbance of approximately 6,150 ha. The disturbance will be 
progressive over the life of the operation and pits will only remain open whilst in operation. As 
overburden material is removed from a new pit it will be used as backfill for a previously mined out 
pit. 

Waste rock dump 

Overburden removed from the initial starter pit (years one and two) and Kulbee Creek diversion 
excavation will be placed in a waste rock dump (WRD) located close to the northern tenement 
boundary. The waste dump will require a capacity of 200 million tonnes (Mt) of material. Given a 
bulk density of the waste of 2.5 tonnes per bank cubic metre (t/bcm) and a swell factor of 20% the 
initial waste rock dump will require a volume of 9.3 million cubic metres (Mm3). Based on a waste 
rock dump height ceiling of 40 metres, the initial waste rock dump will require a footprint of 
approximately 270ha (allowing for a final slope angle of 17 degrees (⁰) using traditional linear 
slopes with benches every vertical 20 metres) (Coffey 2008).  

The stability of the waste rock dump may be improved through employment of a design 
incorporating concave slopes for the outer embankments. Concave sloping can achieve an overall 
slope of less than 17⁰ and provide increased protection against erosion and improve long term 
stability. Options for the use of concave sloping will be considered prior to undertaking 
rehabilitation of the WRD. 
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1.5.2  Haul roads and heavy vehicle park up areas 
Construction of haul roads is required for the hauling of waste rock and ore from the mining pits to 
either in pit disposal areas or processing facility. A significant area will be cleared of vegetation for 
roads and associated drainage.  

The haul roads and associated park up areas will be constructed, where practical, within areas 
planned for future mining. This will reduce the total disturbance footprint of the operation. 

1.6 Mineral processing infrastructure 

1.6.1  Ore handling infrastructure (primary crushing, conveyors)  
The construction of infrastructure to transport large quantities of ore from the open pit mining 
operations to the ore processing facilities will result in the disturbance of a significant area of land. 
The Preliminary Engineering Studies have identified that primary crushing facilities will be located 
at several locations within the active mining areas. The primary crushers will feed ore onto overland 
conveyors that will transport the material to the processing facilities. 

A network of conveyors 70 kilometres (km) long will be required resulting in approximately 140ha of 
disturbance. 

1.6.2  Processing plant, administration, maintenance facilities 
A processing and administration facility is proposed to be located in the northwest of the mining 
lease area. The footprint of the combined processing, administration and maintenance facilities is 
approximately 120ha. This area is expected to remain disturbed for the life of the project. 

1.6.3  Waste fines storage facility 
The proposed de-sanding process will produce a waste fines residue in slurry form (approximately 
50% solids). For the initial two to three years of operations the slurry will be pumped to a waste 
fines storage facility (WFSF) located to the south of the processing facility. For the remainder of the 
project the slurry will be co-disposed with waste rock as backfill in the mined out pit voids.  

In addition to the disturbance from the waste fines storage facility itself, further disturbance will be 
required for additional infrastructure including access roads, pipelines, pump stations, powerlines, 
water holding ponds and equipment lay down areas. An option exists to recover the deposited 
waste fines and dispose of the material as pit backfill. This will permanently remove the WFSF and 
the supporting infrastructure can be salvaged and the area rehabilitated. 

If co-disposal is not a feasible option for disposal of the waste fines a permanent WFSF will be 
required to be constructed. The permanent structure will be engineered and operated following 
industry best practice and guidelines published by national and state authorities. The structure will 
be rehabilitated to complement the surrounding landscape. Under this scenario Stage 2 of the 
project will require a second WFSF to be constructed. 

1.6.4  Rail loop and loading facility 
The Project proposes to construct a rail loop and loading facility located adjacent the processing 
plant to facilitate the transport of iron ore for export. The rail loop will result in disturbance to 
vegetation and may have impacts on the surface hydrology of the area. 

The rail loop will connect to a shared infrastructure corridor or independent rail operation. The 
infrastructure corridor and independent rail option will be subject to a separate environmental 
impact assessment. Any future infrastructure associated with the Project will be captured by the 
Mine Closure and Rehabilitation Management Plan during regular review periods. 
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1.6.5  Water supply borefield 
Water balance calculations for the Project define a substantial shortfall in water of a suitable quality 
to meet the processing requirements. To satisfy this demand a water supply borefield will be 
required. The location of the water supply borefield is proposed to be within the project area south 
of the Stage 1 mining pits, wholly within the north-east boundary of the tenement. Infrastructure 
associated with the water supply borefield may include: 

• access roads; 

• powerlines; 

• pipelines; 

• pump stations; 

• holding ponds, and 

• equipment lay down areas. 

These impacts will be dependent on the number of bores, distance from processing facility and 
quantity of water to be abstracted. 

1.7 Ancillary project infrastructure 

1.7.1  Accommodation camps and associated infrastructure 
The conceptual project layout proposes the construction of one accommodation camp and ancillary 
infrastructure. The camp is intended to be the permanent accommodation camp housing the fly in-
fly out (FIFO) workforce of 750 people during the construction and operation of the mine and 
processing facility. It is proposed to have a footprint of approximately 45ha, and is to be located to 
the east of the mining operations. 

1.7.2  Access roads 
A number of roads will be required within the Project area to control access to various aspects of 
the project including mining areas, ore transport corridors (conveyors etc), WFSF, water supply bore 
field, and rail load out facility. These roads will result in disturbance to vegetation, habitats and 
surface water drainage. However these access roads will control vehicular traffic and reduce the 
incidence of off-road driving and associated environmental impacts. 

1.7.3  Realignment of the Marble Bar Road 
Currently the Newman-Marble Bar Road is located directly over the area to mined during the first 
ten years of scheduled mining at the Project. RHIO propose that a 20km diversion of a section of 
the Newman-Marble Bar Road be constructed to the east of the Project area. The road is to be 
sealed and remain as a permanent realignment.  

1.7.4  Aerodrome 
The Project will require an aerodrome of sufficient size to cater for the demands of the proposed 
FIFO workforce. The airstrip will be sealed so that it can be used during all weather conditions. A 
terminal building, luggage handling facilities, refuelling equipment and associated infrastructure will 
also be required. The proposed disturbance for the aerodrome is approximately 130ha. 

1.7.5  Surface water diversion drainage channels 
The proposed mining areas and processing facilities are situated on the foot slopes of the 
Chichester Ranges. During wet season rainfall events, stormwater flows across the Project area 
and into the Marsh catchment area. A number of stormwater diversion drains and containment 
structures will be required to control stormwater from upstream of the Project area and prevent 
flooding of active mining areas. 



 

Roy Hill Iron Ore Pty Ltd 10 Conceptual Closure and Rehabilitation Management Plan June 2009 

1.7.6  Dewatering evaporation pond 
During mine dewatering activities hypersaline water will be abstracted from groundwater aquifers 
beneath the project area commencing in mining year three. The hypersaline water will not be 
suitable for use in the processing of iron ore and there is no alternative beneficial use for the water 
in the region. An estimated quantity 122,540ML of saline water is expected to be dewatered during 
the 20 year mine life. During stage 1 of the Project (years one to ten) the dewatering operations will 
result in 22.5GL of saline water requiring disposal. Evaporation of the saline water will produce 
1.5Mt of salt. 

The hypersaline water requires disposal, with the proposed base case method being to evaporate 
the water in a series of lined cells constructed within a large pond structure. This will produce 
solidified salt precipitate requiring disposal. Harvested salt shall be placed in engineered 
encapsulation cells located within the backfilled pit(s). The cells will be located above the water 
table and constructed of suitable materials to minimise contact with ground water and in-flow of 
surface water (Lycopodium 2009). 

Two options have been identified for the location of the evaporation pond. The exact location will 
be determined during detailed engineering design. The maximum area of clearing required for the 
evaporation pond is included in the total area of disturbance for the Project. 
Alternatives to burial of harvested salt include disposing of the salt offsite or identifying a beneficial 
use of the salt material. The alternative options require further investigation and evaluation which 
will be undertaken by the proponent. 

1.7.7  Power generation and transmission 
The Project will consume electricity and will require four million kilowatt hours to be generated for 
onsite use during the Project. Options for the supply of energy are being considered and they 
include onsite generation or transmission from a third party energy supplier. If the third party 
energy supply option is favoured a small onsite back up energy supply will be required. 
Disturbance associated with power generation and transmission will be restricted to the: 

• footprint of onsite generation facility (dependent upon capacity);  

• natural gas pipeline corridor (if required); and 

• transmission and internal distribution power line corridors. 
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2 Conceptual closure options 

This section will describe the conceptual options for the closure of the Project. The information is 
based on the conceptual project layout and preliminary engineering study completed by RHIO. The 
options are subject to change given the period of time between the development of this conceptual 
plan and the anticipated closure of the operation in excess of 20 years. During this period it is 
envisaged that there will be changes to the closure standards applicable to the project along with 
advances in mining and earthmoving technologies and techniques used in rehabilitation. The 
regular review of the closure plan during the life of the operation will provide the opportunity to 
update the closure options to reflect any relevant changes. 

Table 2-1 describes the closure objectives, closure criteria and the task required to meet the 
objectives for various components of the project.  
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Table 2-1: Conceptual closure objectives, criteria and tasks. 

PROJECT 
COMPONENT 

CLOSURE OBJECTIVE CLOSURE CRITERIA CLOSURE TASKS 

Mining pits and waste rock dumps 

Backfilled Mining 
Voids. 

Create a safe and stable 
landform that sustains 
vegetation and minimises 
erosion. 

Reintroduce surface water flow 
across rehabilitated surface. 

Recreate a self sustaining and 
functioning ecosystem 
comparable to the pre-mining 
environment where possible. 

Implement post-closure 
monitoring program to ensure 
closure criteria compliance. 

Contour landscape consistent to 
surrounding environment and 
allow free drainage of 
stormwater. 

Return topsoil and cleared 
vegetation material to create 
soil structure. 

Self-sustaining vegetation 
community established. 

Prior to Construction: 

Accurately survey natural 
landscape and original drainage 
lines. 

Incorporate closure objectives 
into mine planning and design. 

Strip all vegetation and topsoil 
for use during rehabilitation. 

During Operations: 

Following establishment of initial 
mining pit and associated waste 
rock dump, overburden is to be 
used for progressive backfilling 
of mined–out pits. 

Schedule progressive clearing 
and rehabilitation activities to 
allow direct application of fresh 
topsoil to backfilled areas. 

Post-closure: 

Surface to be re-contoured to 
facilitate free-draining of 
stormwater to prevent ponding.  

If required, apply additional local 
provenance vegetation seed 
(where available) to rehabilitated 
areas and lightly scarify the 
surface. 

Monitor rehabilitated areas for 
land system function, surface 
water quality and impacts on the 
downstream environment. 

Waste Rock 
Dump. 

Create a safe and stable 
landform that sustains 
vegetation and minimises 
erosion. 

Minimise downstream impacts 
through interruption to surface 
drainage. 

Implement post-closure 
monitoring program to ensure 
closure criteria compliance. 

 

Minimise total area required for 
overburden storage through 
backfilling of mined out pits. 

Storage facility to compliment 
natural environment through 
detailed design. 

External embankments to have 
an average slope of less than 
20⁰ with a five metre wide back 
sloping berm every 20 vertical 
metres. 

Use topsoil and cleared 
vegetation material to establish 
soils structure. 

Self sustaining vegetation 
community established. 

Diverted surface drainage to be 
redistributed to minimise 
impacts to downstream 
ecosystems. 

Prior to Construction: 

Accurately survey natural 
landscape and original drainage 
lines. 

Incorporate the closure 
objectives into the detailed 
design, engineering and 
construction of the facility.  

Investigate the suitability of a 
concave slope design for waste 
rock storage facility. 

Strip all vegetation and topsoil 
for use during rehabilitation. 

During Operations: 

Progressively rehabilitate lower 
embankment slopes as storage 
facility develops. 

Fresh or stockpiled topsoil and 
cleared vegetation material to be 
applied the rehabilitated areas. 

Deep rip along the contours to 
minimise erosion. 
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PROJECT 
COMPONENT 

CLOSURE OBJECTIVE CLOSURE CRITERIA CLOSURE TASKS 

Post-closure:  

Top surface to be contoured and 
perimeter bund established to 
prevent stormwater overtopping 
the structure. 

If required apply additional local 
provenance vegetation seed 
(where available) to rehabilitated 
areas and lightly scarify the 
surface. 

Surface diversion drainage 
structures to be maintained. 

Monitor rehabilitated areas for 
land system function, surface 
water quality and impacts on the 
downstream environment. 

Material handling and processing facilities 

Primary and 
Secondary 
Crushing, 
Screening and 
Processing Plant 
and associated 
maintenance 
facilities. 

Post-mining and mineral 
processing all redundant 
infrastructure to be salvaged 
and disposed of appropriately. 
Items with beneficial uses 
post-operation may be left in 
situ following negotiations with 
post-closure land users (roads, 
rail loop etc). 

Disturbed areas to be left in a 
safe, stable, non-polluting and 
orderly state. 

No infrastructure items without 
a beneficial post-closure use to 
remain in situ. 

Post-closure: 

Reusable or saleable equipment 
to be salvaged (crushing plants, 
screens, conveyors etc). 

Hydrocarbon contaminated 
material to be excavated and 
remediate or disposed off site. 

Bury one metre below the 
surface scrap material (not 
saleable or recyclable) and does 
not pose an environmental risk. 

Excavate or leave in-situ (if a 
minimum of one metre below the 
surface) footings and buried 
infrastructure (pipelines, cable 
etc). 

 Rip (less than one metre) 
compacted surfaces prior to 
topsoil application to allow storm 
water infiltration. 

Surface to be re-contoured to 
facilitate free draining of 
stormwater to prevent ponding. 

Fresh or stockpiled topsoil and 
cleared vegetation material to be 
applied to the rehabilitated 
areas. 

If required, apply additional local 
provenance vegetation seed 
(where available) to rehabilitated 
areas and lightly scarify the 
surface. 

Monitor rehabilitated areas for 
land system function, surface 
water quality and impacts on the 
downstream environment. 
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PROJECT 
COMPONENT 

CLOSURE OBJECTIVE CLOSURE CRITERIA CLOSURE TASKS 

Waste Fines 
Storage Facility. 

Create a safe and stable 
landform that supports 
vegetation and minimises 
erosion. 

Minimise impacts of interrupted 
surface flows on downstream 
ecosystems. 

Post-mining and mineral 
processing all redundant 
infrastructure to be salvaged 
and disposed of appropriately. 
Items with post-operational 
beneficial uses may be left in 
situ following negotiations with 
post-closure land users (roads, 
rail loop etc). 

Disturbed areas to be left in a 
safe, stable, non-polluting and 
orderly state. 

Monitor progressive 
rehabilitation activities and 
develop a post-closure 
monitoring program to ensure 
closure criteria are met. 

Closure of Waste Fines 
Storage Facility to meet the 
requirements detailed in the 
industry guidance materials 
provide by DoIR “Mining 
Environmental Management 
Guidelines - Safe Design And 
Operating Standards For 
Tailings Storage” and the 
Commonwealth Department of 
Industry, Tourism and 
Resources (DITR) “Leading 
practice Sustainable 
Development program for the 
Mining Industry – Tailings 
Management”. 

No infrastructure items without 
a beneficial post-closure use to 
remain in situ. 

Minimise total area required for 
waste fines storage through co-
disposal of waste fines with 
overburden in mined out pits. 

Storage facility to compliment 
natural environment through 
detailed design and suitable site 
selection. 

External embankments to have 
an average slope of less than 
20⁰ with a five metre wide back 
sloping berm every ten vertical 
metres. 

Use topsoil and cleared 
vegetation material to establish 
soil structure on residue 
material and embankments. 

Self sustaining vegetation 
community established. 

Diverted surface drainage to be 
redistributed to minimise 
impacts to downstream 
ecosystems. 

Prior to Construction: 

Incorporate the closure 
objectives into the detailed 
design, engineering and 
construction of the facility. 

Waste fines storage facility to be 
located to minimise significant 
interruptions to surface drainage. 

Investigate the suitability of a 
concave slope design for the 
waste fines storage facility 
embankment slopes. 

The option of co-disposing waste 
fines with overburden material in 
mined-out pits to be investigated. 

Accurately survey natural 
landscape and original drainage 
lines. 

During Operations:  

Progressively rehabilitate lower 
embankment slopes as storage 
facility develops. 

Fresh or stockpiled topsoil and 
cleared vegetation material to be 
applied the rehabilitated areas. 

Deep rip along the contours to 
minimise erosion. 

Engineered spillway to be 
constructed to allow safe 
overtopping of storm water 
following intense rainfall events. 

Post-closure: 

Reusable or saleable equipment 
to be salvaged (crushing plants, 
screens, conveyors etc). 

Bury one metre below the 
surface scrap material (not 
saleable or recyclable) and does 
not pose an environmental risk. 

Excavate or leave in-situ (if a 
minimum of one metre below the 
surface) footings and buried 
infrastructure (pipelines, cable 
etc). 

Rip (less than one metre) 
compacted surfaces prior to 
topsoil application to allow storm 
water infiltration. 

Surface to be re-contoured to 
facilitate free draining of 
stormwater to prevent ponding. 

Fresh or stockpiled topsoil and 
cleared vegetation material to be 
applied the rehabilitated areas.  

If required, apply additional local 
provenance vegetation seed 
(where available) to rehabilitated 
areas and lightly scarify the 
surface. 
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PROJECT 
COMPONENT 

CLOSURE OBJECTIVE CLOSURE CRITERIA CLOSURE TASKS 

Monitor rehabilitated areas for 
land system function, surface 
water quality and impacts on the 
downstream environment. 

 

Train Loading 
facility (stockpile 
and 
infrastructure). 

Post-mining and mineral 
processing all redundant 
infrastructure to be salvaged 
and disposed of appropriately. 
Items with beneficial uses 
post-operations may be left in 
situ following negotiations with 
post-closure land users (roads, 
rail loop etc). 

Disturbed areas to be left in a 
safe, stable, non-polluting and 
orderly state. 

No infrastructure items without a 
beneficial post-closure use to 
remain in situ. 

Post-closure: 

Sell any remaining stockpiled ore 
or return the material to the 
mined out pits. 

Reusable or saleable equipment 
to be salvaged (rail line, 
sleepers, reclaimer etc). 

Hydrocarbon contaminated 
material to be excavated and 
remediate or dispose off site. 

Bury one metre below the 
surface scrap material (not 
saleable or recyclable) and does 
not pose an environmental risk. 

Excavate or leave in-situ (if a 
minimum of one metre below the 
surface) footings and buried 
infrastructure (pipelines, cable 
etc). 

Rip (less than one metre) 
compacted surfaces prior to 
topsoil application to allow storm 
water infiltration. 

Surface to be re-contoured to 
facilitate free draining of 
stormwater to prevent ponding. 

Fresh or stockpiled topsoil and 
cleared vegetation material to be 
applied the rehabilitated areas.  

If required, apply additional local 
provenance vegetation seed 
(where available) to rehabilitated 
areas and lightly scarify the 
surface. 

Monitor rehabilitated areas for 
land system function, surface 
water quality and impacts on the 
downstream environment. 

Rail Loop Post mining and mineral 
processing all redundant 
infrastructure to be salvaged 
and disposed of appropriately. 
Items with beneficial uses 
post-operations may be left in 
situ following negotiations with 
post-closure land users (roads, 
rail loop etc). 

Disturbed areas to be left in a 
safe, stable, non-polluting and 
orderly state. 

During operations establish a 
stakeholder consultation forum 
to discuss closure planning 
processes and post-closure 
land use issues. 

No infrastructure items without a 
beneficial post-closure use to 
remain in situ. 

During Operations: 

Prior to closure consult with 
relevant stakeholders to 
determine if rail loop, or part 
thereof, could be used by future 
land users or mineral projects. 

Post-closure: 

Reusable or saleable equipment 
to be salvaged (rail line, 
sleepers, points systems etc). 

Bury scrap material (not saleable 
or recyclable) that does not pose 
an environmental risk 1m below 
the surface. 

Excavate or leave in-situ (if a 
minimum of one metre below the 
surface) footings and buried 
infrastructure (pipelines, cable 
etc). 
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PROJECT 
COMPONENT 

CLOSURE OBJECTIVE CLOSURE CRITERIA CLOSURE TASKS 

Hydrocarbon contaminated 
material to be excavated and 
remediate or dispose off site. 

Deep rip compacted surfaces 
prior to topsoil application to 
allow storm water infiltration. 

Surface to be re-contoured to 
facilitate free draining of 
stormwater to prevent ponding; 

Fresh or stockpiled topsoil and 
cleared vegetation material to be 
applied the rehabilitated areas;  

If required, apply additional local 
provenance vegetation seed 
(where available) to rehabilitated 
areas and lightly scarify the 
surface; and  

Monitor rehabilitated areas for 
land system function, surface 
water quality and impacts on the 
downstream environment. 

Supporting infrastructure 

Accommodation 
Camp, 
Recreation and 
Administration 
Facilities. 

Post-mining and mineral 
processing all redundant 
infrastructure to be salvaged 
and disposed of appropriately. 
Items with beneficial uses 
post-operations may be left in 
situ following negotiations with 
post-closure land users (roads, 
rail loop etc). 

Disturbed areas to be left in a 
safe, stable, non-polluting and 
orderly state. 

During operation establish a 
stakeholder consultation forum 
to discuss closure planning 
processes and post-closure 
land use issues. 

No infrastructure items without a 
beneficial post-closure use to 
remain in situ. 

During Operation: 

Prior to closure consult with 
relevant stakeholders to 
determine if rail loop, or part 
thereof, could be used by future 
land users or mineral projects. 

Post-closure: 

Reusable or saleable equipment 
to be salvaged (accommodation 
units, electrical equipment etc). 

Bury one metre below the 
surface scrap material (not 
saleable or recyclable) and does 
not pose an environmental risk. 

Excavate or leave in-situ (if a 
minimum of one metre below the 
surface) footings and buried 
infrastructure (pipelines, cable 
etc). 

Hydrocarbon contaminated 
material to be excavated and 
remediate or dispose off site. 

Rip (less than one metre) 
compacted surfaces prior to 
topsoil application to allow storm 
water infiltration. 

Surface to be re-contoured to 
facilitate free draining of 
stormwater to prevent ponding. 

Fresh or stockpiled topsoil and 
cleared vegetation material to be 
applied the rehabilitated areas.  

If required, apply additional local 
provenance vegetation seed 
(where available) to rehabilitated 
areas and lightly scarify the 
surface. 
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PROJECT 
COMPONENT 

CLOSURE OBJECTIVE CLOSURE CRITERIA CLOSURE TASKS 

Monitor rehabilitated areas for 
land system function, surface 
water quality and impacts on the 
downstream environment. 

Aerodrome. Post-mining and mineral 
processing all redundant 
infrastructure to be salvaged 
and disposed of appropriately. 
Items with beneficial uses 
post-operations may be left in 
situ following negotiations with 
post-closure land users (roads, 
rail loop etc). 

Disturbed areas to be left in a 
safe, stable, non-polluting and 
orderly state. 

During operations establish a 
stakeholder consultation forum 
to discuss closure planning 
processes and post-closure 
land use issues. 

No infrastructure items without a 
beneficial post-closure use to 
remain in situ. 

During Operation: 

Prior to closure consult with 
relevant stakeholders to 
determine if rail loop or part 
thereof, could be used by future 
land users or mineral projects. 
Transfer ownership and 
responsibilities to new managing 
authority. 

Post-closure: 

Reusable or saleable equipment 
to be salvaged (buildings, 
electrical equipment etc). 

Bury scrap material (not saleable 
or recyclable) that does not pose 
an environmental risk 1m below 
the surface. 

Excavate or leave in-situ (if a 
minimum of one metre below the 
surface) footings and buried 
infrastructure (pipelines, cable 
etc). 

Hydrocarbon contaminated 
material to be excavated and 
remediate or dispose off site. 

Deep rip compacted surfaces 
prior to topsoil application to 
allow storm water infiltration. 

Surface to be re-contoured to 
facilitate free draining of 
stormwater to prevent ponding. 

Fresh or stockpiled topsoil and 
cleared vegetation material to be 
applied the rehabilitated areas.  

If required, apply additional local 
provenance vegetation seed 
(where available) to rehabilitated 
areas and lightly scarify the 
surface. 

Monitor rehabilitated areas for 
land system function, surface 
water quality and impacts on the 
downstream environment. 

Saline Water 
Evaporation 
Pond. 

Post-mining and mineral 
processing all redundant 
infrastructure to be salvaged 
and disposed of appropriately. 

Disturbed areas to be left in a 
safe, stable, non-polluting and 
orderly state. 

No infrastructure items without a 
beneficial post-closure use to 
remain in situ. 

Post-closure: 

Drain and dispose (offsite) any 
remaining saline water from the 
evaporation cells. 

Saline residue to be excavated 
and buried in within engineered 
encapsulation cell within mine 
backfill area. 

Pond liner to be removed and 
buried with saline material. 

Pit to be backfilled with 
stockpiled waste overburden 
(incorporating a capillary break) 
and rehabilitated consistent with 
other mining pits. 
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PROJECT 
COMPONENT 

CLOSURE OBJECTIVE CLOSURE CRITERIA CLOSURE TASKS 

Reusable or saleable equipment 
to be salvaged (pumps, pipelines 
etc). 

Bury one metre below the 
surface scrap material (not 
saleable or recyclable) and does 
not pose an environmental risk. 

Excavate or leave in-situ (if a 
minimum of one metre below the 
surface) footings and buried 
infrastructure (pipelines, cable 
etc). 

Rip (less than one metre) 
compacted surfaces prior to 
topsoil application to allow storm 
water infiltration. 

Surface to be re-contoured to 
facilitate free draining of 
stormwater to prevent ponding. 

Fresh or stockpiled topsoil and 
cleared vegetation material to be 
applied the rehabilitated areas.  

If required, apply additional local 
provenance vegetation seed 
(where available) to rehabilitated 
areas and lightly scarify the 
surface. 

Monitor rehabilitated areas for 
land system function, surface 
water quality and impacts on the 
downstream environment. 

Water monitoring 
bores, water 
supply bores, 
dewatering bores 
and associated 
infrastructure. 

Post-mining and mineral 
processing all redundant 
infrastructure to be salvaged 
and disposed of appropriately. 
Items with beneficial uses 
post-operations may be left in 
situ following negotiations with 
post-closure land users (bores 
suitable for stock water, tanks 
etc). 

Disturbed areas to be left in a 
safe, stable, non-polluting and 
orderly state. 

No infrastructure items without a 
beneficial post-closure use to 
remain in situ. 

During Operations: 

Identify bores required for post-
closure monitoring purposes. 

Post-closure: 

Monitoring bores required for 
post-closure monitoring to 
remain in situ. 

Water supply and monitoring 
bores not required for post-
closure monitoring are to be 
decommissioned with the 
casings cut off below the ground 
surface and holes plugged. 

All pipelines and infrastructure 
on the surface are to be 
salvaged and disposed. 

Buried pipelines below a depth of 
one metre to be cut off below the 
surface, capped and left in situ. 

Access tracks are to be ripped, 
contoured and seeded with 
endemic species. 

Monitor rehabilitated areas for 
land system function, surface 
water quality and impacts on the 
downstream environment. 
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PROJECT 
COMPONENT 

CLOSURE OBJECTIVE CLOSURE CRITERIA CLOSURE TASKS 

Wastewater 
Treatment 
Facilities. 

Post-mining and mineral 
processing all redundant 
infrastructure to be salvaged 
and disposed of appropriately. 
Items with beneficial uses 
post-operations may be left in 
situ following negotiations with 
post-closure land users (roads, 
rail loop etc). 

Disturbed areas to be left in a 
safe, stable, non-polluting and 
orderly state. 

No infrastructure items without a 
beneficial post-closure use to 
remain in situ. 

Post-closure: 

Drain and appropriately dispose 
of any remaining untreated 
effluent. 

 

Reusable or saleable equipment 
(pumps, electrical equipment etc) 
to be salvaged. 

Bury one metre below the 
surface scrap material (not 
saleable or recyclable) and does 
not pose an environmental risk. 

Excavate or leave in-situ (if a 
minimum of one metre below the 
surface) footings and buried 
infrastructure (pipelines, cable 
etc). 

Rip (less than one metre) 
compacted surfaces prior to 
topsoil application to allow storm 
water infiltration. 

Surface to be re-contoured to 
facilitate free draining of 
stormwater to prevent ponding. 

Fresh or stockpiled topsoil and 
cleared vegetation material to be 
applied the rehabilitated areas.  

If required, apply additional local 
provenance vegetation seed 
(where available) to rehabilitated 
areas and lightly scarify the 
surface. 

Monitor rehabilitated areas for 
land system function, surface 
water quality and impacts on the 
downstream environment. 

Power Supply 
Infrastructure 
(Generation 
Plant and 
transmission 
Lines). 

Post-mining and mineral 
processing all redundant 
infrastructure to be salvaged 
and disposed of appropriately. 
Items with beneficial uses 
post-operations may be left in 
situ following negotiations with 
post-closure land users (roads, 
rail loop etc). 

Disturbed areas to be left in a 
safe, stable, non-polluting and 
orderly state. 

No infrastructure items without a 
beneficial post-closure use to 
remain in situ. 

Post-closure: 

Reusable or saleable equipment 
(generation equipment, 
transformers etc) to be salvaged. 

Bury one metre below the 
surface scrap material (not 
saleable or recyclable) and does 
not pose an environmental risk. 

Excavate or leave in-situ (if a 
minimum of 1m below the 
surface) footings and buried 
infrastructure (pipelines, cable 
etc). 

Hydrocarbon contaminated 
material to be excavated and 
remediate or dispose off site. 

Rip (less than one metre) 
compacted surfaces prior to 
topsoil application to allow storm 
water infiltration. 

Surface to be re-contoured to 
facilitate free draining of 
stormwater to prevent ponding. 

Fresh or stockpiled topsoil and 
cleared vegetation material to be 
applied the rehabilitated areas. 
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PROJECT 
COMPONENT 

CLOSURE OBJECTIVE CLOSURE CRITERIA CLOSURE TASKS 

If required, apply additional local 
provenance vegetation seed 
(where available) to rehabilitated 
areas and lightly scarify the 
surface. 

Monitor rehabilitated areas for 
land system function, surface 
water quality and impacts on the 
downstream environment. 

Dangerous 
Goods Storage 
Facilities (bulk 
hydrocarbon 
storage, 
explosives, 
processing 
chemicals). 

Post-mining and mineral 
processing all redundant 
infrastructure to be salvaged 
and disposed of appropriately. 
Items with beneficial uses 
post-operations may be left in 
situ following negotiations with 
post-closure land users (roads, 
rail loop etc). 

Disturbed areas to be left in a 
safe, stable, non-polluting and 
orderly state. 

No infrastructure items without a 
beneficial post-closure use to 
remain in situ. 

Comply with the requirements of 
the Contaminated Sites Act 
2003. 

Post-closure: 

Empty remaining contents of 
storage vessels and dispose of 
appropriately. 

Remove transportable vessels 
from the site. 

Demolished and salvage scrap 
metals from permanent facilities. 

Undertake contamination 
investigation and sampling 
program around dangerous good 
storage areas. 

Excavate and dispose of 
contaminated material at an 
appropriate facility. 

Bury one metre below the 
surface scrap material (not 
saleable or recyclable) and does 
not pose an environmental risk. 

Excavate or leave in-situ (if a 
minimum of one metre below the 
surface) footings and buried 
infrastructure (pipelines, cable 
etc). 

Rip (less than one metre) 
compacted surfaces prior to 
topsoil application to allow storm 
water infiltration. 

Surface to be re-contoured to 
facilitate free draining of 
stormwater to prevent ponding. 

Fresh or stockpiled topsoil and 
cleared vegetation material to be 
applied the rehabilitated areas.  

If required, apply additional local 
provenance vegetation seed 
(where available) to rehabilitated 
areas and lightly scarify the 
surface. 

Monitor rehabilitated areas for 
land system function, surface 
water quality and impacts on the 
downstream environment. 

Access and Haul 
Roads 

Post-mining and mineral 
processing all redundant 
infrastructure to be salvaged 
and disposed of appropriately. 
Items with beneficial uses 
post-operations may be left in 
situ following negotiations with 
post-closure land users (roads, 
rail loop etc). 

 

 

No infrastructure items without a 
beneficial post-closure use to 
remain in situ. 

During Operations: 

Prior to Closure undertake 
stakeholder consultation to 
determine which access roads 
may be suitable for use post-
closure. Ownership and 
responsibility to be transferred to 
the new managing authority. 
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PROJECT 
COMPONENT 

CLOSURE OBJECTIVE CLOSURE CRITERIA CLOSURE TASKS 

Disturbed areas to be left in a 
safe, stable, non-polluting and 
orderly state. 

During operations establish a 
stakeholder consultation forum 
to discuss closure planning 
processes and post-closure 
land use issues. 

Post-closure: 

Rehabilitate haul roads and 
access tracks not required post-
closure. 

Backfill road side drains and 
remove culverts. 

Deep rip compacted surfaces 
prior to topsoil application to 
allow storm water infiltration. 

Surface to be re-contoured to 
facilitate free draining of 
stormwater to prevent ponding. 

Fresh or stockpiled topsoil and 
cleared vegetation material to be 
applied the rehabilitated areas. 

Monitor rehabilitated areas for 
land system function, surface 
water quality and impacts on the 
downstream environment. 

Diversion Drains 
and Containment 
Ponds 

Maintain surface water inflow 
into the Marsh and minimise 
impacts of interrupted surface 
flows on downstream 
ecosystems. 

Recreate a self sustaining and 
functioning ecosystem 
comparable to the pre-mining 
environment where possible. 

Disturbed areas to be left in a 
safe, stable, non-polluting and 
orderly state. 

Monitor progressive 
rehabilitation activities and 
develop a post-closure 
monitoring program to ensure 
closure criteria are met. 

Re distribute surface water over 
rehabilitated project areas. 

Maintain pre-mining surface 
water inflow into the Marsh.  

Post-closure: 

Demolish redundant diversion 
drains and containment 
structures. 

Deep rip compacted surfaces 
prior to topsoil application to 
allow storm water infiltration. 

Surface to be re-contoured to 
facilitate free draining of 
stormwater to prevent ponding. 

Fresh or stockpiled topsoil and 
cleared vegetation material to be 
applied the rehabilitated areas.  

If required, apply additional local 
provenance vegetation seed 
(where available) to rehabilitated 
areas and lightly scarify the 
surface. 

Monitor rehabilitated areas for 
land system function, surface 
water quality and impacts on the 
downstream environment. 
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3 Mine closure completion 

A number of completion criteria need to be achieved in order to relinquish the mining lease 
tenements. The closure criteria for the Project will be agreed following negotiations between RHIO 
and the project stakeholders, including government regulatory agencies, during the project 
approval process. The triennial closure plan review process will allow for regular review and 
updating of the closure criteria based on available information at the time of the review. Updated 
closure criteria may be required to incorporate the findings of monitoring programs established 
during progressive rehabilitation activities or changes made to the operation between review 
periods. 

Table 3-1 describes draft closure criteria to satisfy the closure objectives of the Project. 

Table 3-1: Conceptual closure criteria. 

CLOSURE OBJECTIVE DRAFT COMPLETION CRITERIA 

1. Create a safe and stable landform that supports 
vegetation and minimises erosion. 

All embankment slopes of engineered landforms (residue 
and waste rock storage facilities) to be at a slope angle no 
greater than 20⁰. 

All mined out pit voids to be backfilled to the pre-mining 
surface level, contoured to allow free draining and 
revegetated with endemic species. 

The residue storage facility to be designed and operated in 
accordance with the relevant DMP guidance and industry 
best practice. 

2. Maintain surface water inflow into the Marsh and 
minimise impacts of interrupted surface flows on 
downstream ecosystems. 

Natural drainage lines to be reinstated where practicable 
over the rehabilitated areas. 

Pit voids to be backfilled and free draining to prevent water 
ponding post-closure. 

Rehabilitated areas to be contoured to allow surface water 
to flow and minimise downstream impacts. 

3. Re-create a self sustaining and functioning ecosystem 
comparable to the pre-mining environment where 
possible. 

Flora and fauna species diversity and abundance and 
ecosystem function within rehabilitated areas to be 
comparable to surrounding environment at the time. 

4. Post-mining and mineral processing all redundant 
infrastructure to be salvaged and disposed of 
appropriately. Items with beneficial uses post-operations 
may be left in situ following negotiations with post-
closure land users (roads, rail loop etc). 

Prior to closure identify items of plant and equipment 
suitable for salvage and reuse or recycling. 

Negotiate with post-closure land users ongoing care, 
maintenance and responsibility for any infrastructure to be 
left in situ. 

5. Disturbed areas to be left in a safe, stable, non-polluting 
and orderly state. 

All redundant infrastructure to be removed from site for 
salvage or disposal. 

Inert material to be buried below a depth of one metre; 

Buried infrastructure (pipelines, cables etc) to be made safe 
prior to closure. 

Areas of contamination to be remediated prior to closure. 

6. Monitor progressive rehabilitation activities and develop 
a post-closure monitoring program to ensure closure 
criteria are met. 

Establish monitoring locations for flora, fauna, ecosystem 
function analysis, surface water and groundwater. 

Identify suitable control points in surrounding environment 
as a comparison to rehabilitated areas. 

Monitor progressive rehabilitation projects during the life of 
the project and use the results to improve rehabilitation 
techniques. 

7. During operations establish a stakeholder consultation 
forum to discuss closure planning processes and post-
closure land use issues. 

Implement the Stakeholder Consultation program to ensure 
all relevant stakeholders have an opportunity to provide 
input in the mine closure planning process. 

Establish a formal process for engaging and responding to 
stakeholder concerns and issues. 
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4 Rehabilitation strategy 

Rehabilitation and revegetation of disturbed areas is a significant component of achieving a 
number of the conceptual mine closure objective. Successful revegetation can be achieved through 
implementing an appropriate rehabilitation and revegetation strategy.  

4.1 Vegetation clearing 

The following is proposed in relation to clearing of vegetation during the life of the mine:  

• areas that require clearing are to be surveyed and demarcated prior to clearing operations 
commencing;   

• the topsoil is to be removed and reused directly (preferred option) or stockpiled (if required) for 
reuse during rehabilitation activities, as it contains valuable organic matter, nutrients, and 
seeds; and 

• during rehabilitation, stripped vegetation will be spread across the topsoil to assist with soil 
stabilisation and erosion control. Over time, the vegetation will decompose and release 
nutrients, seeds and organic matter into the soil. 

A vegetation disturbance and clearing procedure will be developed by RHIO to detail the project 
requirements for the clearing and reuse of vegetation resources. 

4.2 Topsoil recovery and handling 

Topsoil is required to be recovered during clearing/pre-strip operations. The topsoil contains 
valuable organic matter, vegetation seeds and soil micro-organisms which are important in 
establishing new vegetation during rehabilitation. Prior to commencing the recovery of topsoil, it will 
need to be characterised. Sampling and analysis of the topsoil will assist in identifying the depth of 
topsoil to recover and most suitable reuse option for the material (DITR, 2006).  

Once the topsoil suitable for reuse has been identified, it is to be salvaged using a combination of  
front end loaders or wide tracked dozers to push up the material. The topsoil salvage operations 
should be scheduled as far as possible to coincide with progressive rehabilitation projects so that 
the topsoil can be immediately reused. This will maximise the viability of the topsoil seed bank and 
soil microbes. 

If the topsoil is to be stockpiled between recovery and reuse, suitable storage locations will need 
prior identification. The stockpiles will need to be constructed in a manner that minimises 
deterioration of seed, nutrients and soil microbes. This can be achieved by not recovering topsoil 
following rainfall and through constructing stockpiles no taller than three metres in height. After six 
to 12 months of stockpiling, degradation of the topsoil may occur, so for best results stockpiled 
topsoil needs to be used within 12 months of recovery (DITR, 2006). 

During topsoil salvaging and stockpiling operations, dust suppression may be required. To 
preserve the quality of the topsoil, only fresh water will be used. Additionally topsoil salvaging and 
spreading operations will be avoided following significant rainfall events to avoid damaging soil 
structure and viability. 

4.3 Rehabilitation earthworks 

The rehabilitation of the Project area will require significant earthworks to construct the post-mining 
landscape and to rehabilitate the newly created mining landforms (waste rock dump, residue 
storage facility, backfilled pits). The post-mining landform design and construction is critical to 
achieving the conceptual closure plan criteria. The process of backfilling mined out pits 
progressively will assist with creating a post-mining landscape that resembles the pre-mining 
environment as close as is practical. 
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The design, engineering and construction of the large mining structures (waste rock dump and 
waste fines storage facilities) will need to incorporate the post-closure objectives. This will allow the 
large structures to be incorporated into the natural landscape and minimise the impact to visual 
amenity. During the detailed design and engineering study for the Project, the proponent will 
investigate the appropriateness of incorporating concave slopes into the design of the mining 
landforms.  

The use of concave slopes as opposed to traditional linear slopes is expected to improve the ability 
of the landforms to mimic the natural environment, as a number of the “mesa” like structures found 
to the north of the project areas have distinct concave slopes. Additionally, exposed rock outcrops 
are a feature of the Pilbara and could be incorporated into the post-closure landform design. 
Research into concave slopes has indicated that concave slopes can improve the stability of 
structure and reduce erosion (Landloch Pty Ltd, 2005). 

4.4 Surface water drainage 
The post-mining landscape will be contoured to control stormwater runoff and minimise erosion. All 
constructed slopes within the Project area will have an average slope angle of less than 20⁰ to 
reduce stormwater velocity. The surface of slopes will be ripped along the contours to increase 
infiltration of stormwater and reduce erosion.  

Where natural stormwater drainage lines are to be reinstated, areas susceptible to excessive 
erosion will require armouring with coarse rock material. Additionally, direct planting of stabilising 
vegetation may be required to assist with retaining the banks for the drainage line during heavy 
flows. 

Pit voids are to be backfilled to above the pre-mining watertable to reduce the risk of water ponding 
and creating water bodies. A detailed surface water management strategy will be included in the 
Project Integrated Water Management Plan (MWH, 2008). 

4.5 Vegetation establishment 
Implementing the CCRMP will provide an opportunity to establish revegetation trials through the 
progressive nature of the proposed closure plan. Trialling different revegetation techniques during 
the initial rehabilitation projects will identify the most suitable technique for the various areas that 
are required to be rehabilitated (slopes, backfilled pits etc).  

Monitoring the rehabilitation trials will identify if the additional seeding of topsoil is required to 
encourage revegetation. Results of the monitoring can be used to improve the topsoil recovery and 
handling procedures to maximise the content and viability of the seed bank content.  

Following completion of flora surveys and vegetation mapping by Ecologia Environment Pty Ltd (in 
autumn 2009), a detailed species list for the Project area can be compiled. The flora data will 
provide information on the vegetation species that will be most suitable for use in rehabilitation 
projects.  

A seed collection program will be established to target the suitable rehabilitation species. Seeds 
collected for rehabilitation purposes must be stored in appropriate facilities to prevent deterioration 
or damage from pests or fungi. A detailed catalogue will be required to record species, quantity, 
source, collection date, and similar. Prior to seeding, some species may benefit from various 
treatments such as heat treatment, scarification and exposure to smoke or smoke water to promote 
germination (DITR, 2006b). 

4.6 Feral species control 
Invasion by feral flora and fauna species may influence the success of the rehabilitation projects. 
Weeds and non-native plants will compete with native plants for valuable water and nutrients. 
Grazing animals, such as pastoral stock, feral donkeys and kangaroos, may damage vegetation as 
it tries to establish.  

 

Weeds are to be controlled through ongoing monitoring and management. Options include 
germination testing of seed prior to use to ensure minimal weed species are introduced to the 



 

Roy Hill Iron Ore Pty Ltd 27 Conceptual Closure and Rehabilitation Management Plan June 2009 

rehabilitation areas (for seeds purchased through third party suppliers). If weeds become 
established an eradication program using chemical herbicides or manual removal will be 
implemented to control or eliminate the weed populations.  

If monitoring of the rehabilitated areas identifies over grazing as an issue of concern then 
management actions will be required to limit their impact within the area (in cooperation with 
relevant pastoralists). Fencing may also be required to prevent access and removing sources of 
water may deter grazing animals from entering rehabilitated areas.  

4.7 Encouraging native fauna 
Fauna species can be encouraged to colonise rehabilitated areas through the provision of suitable 
habitat (DITR, 2006b). Spreading previously cleared vegetation over the rehabilitated areas will 
provide habitat for a range of insects, reptiles and small animals. Reptiles will inhabit rocky 
outcrops and bird perches will encourage raptors and other large birds into the area. Re-
colonisation of the recreated environment is an important aspect in achieving a self sustaining 
ecosystem criterion. 

4.8 Maintenance and rework 
Maintaining the rehabilitated areas until mining lease relinquishment is important to the overall 
success of the closure plan. Monitoring of the Project area will identify any issues requiring 
maintenance or remedial works. These issues may include: 

• excessive erosion of drainage lines; 

• excessive erosion of contour ripping; and 

• failure of vegetation to establish and become self sustaining. 

Where issues are identified, suitable remedial works will be scheduled and undertaken.
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5 Geographic information system 

An important component of the Conceptual Closure and Rehabilitation Management Plan will be 
documenting and maintaining records of activities within the project. A geographic information 
system (GIS) provides a suitable mechanism for recording and displaying data. Data relating the 
Project land tenure, approval boundaries, planned disturbance, actual disturbance and 
rehabilitation activities all needs to be recorded and incorporated into internal and external 
reporting. The advantage of a GIS over traditional data recording spreadsheets and databases is 
that it allows the data to be displayed and analysed visually as spatial information is stored with the 
data. Thus, accurate maps and diagrams can be created using the GIS data. 

The activity data are critical to estimating the closure liability of the operation along with applicable 
bonds payable under the Mining Act, (1978) administered by DoIR. The performance bonds do not 
represent the full costs associated with mine closure and are not recoverable until rehabilitation is 
complete to the satisfaction of the regulators. A GIS database will be able to link data from the 
mine planning process and survey data of actual project activities to provide a single point of 
reference for all mine closure and rehabilitation data. 

5.1 Classifying disturbance in GIS 
For ease of use, all land disturbances within the Project area will be described using the 
description provided in the DoIR Bond Policy (DoIR, 2008). This classification will enable bond 
liabilities to be easily calculated and reconciled in line with annual environmental reporting (AER) 
requirements (DoIR, 1996). The current DoIR mining disturbance descriptions and relevant bond 
rates are outlined in Table 5-1. Any disturbance types not described in the relevant guideline will be 
discussed with DoIR and appropriate performance bonds applied. 

Table 5-1: Minimum bond rates. 

RATES 

RATE DESCRIPTION RATE/HA 
MINIMUM 

1* 
Tailings Storage Facilities, including in-pit disposal, Heap/Vat leach, 
Evaporation dams, Turkey Nest Dams, Waste dumps, ROM pads, low grade 
oxide stockpiles, plant sites, workshops and process water dams. 

A$20,000 

2 Camp Sites, Strip Mining (backfilled mining voids), hypersaline pipelines 
(>15,000 TDS), causeways, haul roads, sewage ponds and landfill. A$5,000 

3 Roads and access tracks, “Fresh” water pipelines, lay down areas, borrow 
pits and airstrips. A$3,000 

*High risk facilities and landforms (sulphides present, highly erodible or >25m high) may attract a higher rate and will be 
determined on a case by case basis). 
^Higher risk exploration programs will be bonded at A$2,000/ha, eg exploration programs in environmentally sensitive 
areas. 
Source: DoIR, 2008 

5.2 Classification of rehabilitation works in GIS 
The DoIR Bond Policy provides for the reduction of bond rates and eventual retirement of the 
performance bonds following the completion of applicable criteria (DoIR, 2008). Within the GIS, 
closure and rehabilitation activities undertaken during the life of the project should be recorded and 
classified following the criteria provided by DoIR. Using these criteria will enable accurate 
calculation of the areas rehabilitated and the applicable bond reduction available to the proponent. 
The DoIR Bond Policy outlines the bond reduction rates and criteria required as shown in Table 5-2 
(DoIR, 2008). 
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Table 5-2: Bond reduction rates and criteria. 

STAGE ACTION COMPLETION CRITERIA MET REDUCTION RATES 
(AFTER 01/07/2008) 

1 Primary Earthworks 
‐ reshaping 
‐ drainage 

Structure stable. 
Erosion controlled. 
Water run-off managed effectively. 

50% total. 

2 Finishing Earthworks 
‐ topsoil spread 
‐ deep ripping 

Appropriate topsoil cover. 
Adequate, contour ripping. 
Demonstrated stability and erosion control. 

30% total. 

3 Re-vegetation 
‐ seeding 
‐ planting 

Vegetation established but not demonstrated to be 
self-sustaining. 
Weed control program commenced. 
Grazing control commenced. 

20% total. 

4 Relinquishment 
- all actions complete 

All criteria met. Bond Retired. 

(Source: DoIR, 2008). 

5.3 Other GIS uses 
The closure and rehabilitation GIS database will be used for other functions including: 

• tracking the location and volumes of topsoil, vegetation and other rehabilitation material 
stockpiles; 

• storing and displaying rehabilitation monitoring data; 

• storing and reporting ground and surface water monitoring data; 

• tracking progress of progressive closure activities; and 

• displaying the locations of environmental incidents (eg hydrocarbon spills, saline water 
contamination sites). 

Sufficient resourcing and training of relevant staff is required to ensure any geographic information 
system can be suitably maintained. 
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6 Conclusions 

The Roy Hill 1 Iron Ore Project is anticipated to be in operation for a period in excess of 20 years. 
At this early stage of the Project development it is impossible to identify all possible project 
disturbances and closure issues that may eventuate during the life of the operation. The 
Conceptual Mine Closure and Rehabilitation Management Plan provides the framework for 
establishing mine closure criteria and the development of a detailed Mine Closure and 
Rehabilitation Plan. The detailed Mine Closure and Rehabilitation Plan will require significant input 
from community and government stakeholders and require regular review and updates. The plan is 
designed to evolve from conceptual to comprehensive as the project progresses and changes 
during the mine life. 
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