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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 most welcome. 

Atlas Iron Limited proposes to develop and operate a direct shipping iron ore project in 
the Pilbara region of Western Australia. The project involves the open cut mining of eight 
small pits in five geological deposits to obtain 7.4 Million tonnes (Mt) of direct shipping 
quality hematite for road transport to and export from Port Hedland over a mining life of 5 
to 6 years.  

In accordance with the Environmental Protection Act 1986, a Public Environmental 
Review (PER) has been prepared which describes this proposal and its likely effects on 
the environment. The PER is available for a public review period of 4 weeks (plus an 
additional 2 weeks for the Christmas and New Year period) from 17 December 2007 
closing on 28 January 2008. 

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. Submissions will be treated 
as public documents unless provided and received in confidence subject to the 
requirements of the Freedom of Information Act, 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 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: 

• Clearly state your point of view. 
• Indicate the source of your information or argument if this is applicable. 
• 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. 

• Refer each point to the appropriate section, chapter or recommendation in the PER. 
• If you discuss different sections of the PER, 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. 

Remember to include: 
• Your name. 
• Address. 
• Date. 
• 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. As a result, 
a copy of each submission will be provided to the proponent but the identity of private 
individuals will remain confidential to the EPA. 

The Closing Date for Submissions is: 28 January 2008 
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. 
• By email to submissions.eia@dec.wa.gov.au. 
• By email to the officer vanessa.angus@dec.wa.gov.au. 

Alternatively, hard copy submissions can be made to one of the following: 

• Posted to Chairman, Environmental Protection Authority, Locked Bag 33, 
CLOISTERS SQUARE WA 6850, Attention: (Vanessa Angus). 

• Delivered to the Environmental Protection Authority, Level 4, The Atrium, 168 
St Georges Terrace, Perth, Attention: (Vanessa Angus). 

• Faxed to (08) 6467 5562. 

If you have any questions on how to make a submission, please ring the EPA 
assessment officer, Vanessa Angus on (08) 6467 5562. 
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Executive Summary 

1. Introduction 
Atlas Iron Limited (Atlas) is proposing the development of the Pardoo Direct Ore 
Shipping (DSO) Project located 70 km east of Port Hedland (Figure ES1). The project 
will comprise a series of open pits, crushing and screening plant, and road haulage to 
Port Hedland. 

On 16 July 2007, the Western Australian Environmental Protection Authority (EPA) set 
the level of assessment for the Atlas Pardoo DSO Project as Public Environmental 
Review (PER), with a four-week public review period, under the provisions of the 
Environmental Protection Act 1986. 

The purpose of this PER is to provide a description of the project and the environment, 
to identify potential environmental impacts, to outline the proposed management 
strategies to ensure environmental factors are appropriately protected, and to 
demonstrate that the proposal should be judged by the EPA to be environmentally 
acceptable. 

2. Project Proponent 
The proponent is Atlas Iron Limited (Atlas). The company is listed on the Australian 
Stock Exchange under the ASX code AGO. The company has previously changed its 
core business from a diversified exploration company (iron ore, gold and base metals) to 
a company wholly focused on the exploration and development of iron ore mining project 
operations. 

3. Project Rationale 
The primary project objective is to effectively and efficiently mine and process iron ore 
from the Pardoo tenements on a profitable basis, within a framework defined by the 
projects environmental and social objectives. 

Foreseen project benefits will include: 

• Economic contributions to the nation, state and local community. 

• The opportunity for Atlas to be an active part of the Port Hedland community. 

• Growth in local employment with an estimated project workforce of up to 80 people 
during construction, and 150 people during ongoing operations. 

• Socio-economic benefits to the Ngarla community and other indigenous peoples. 
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4. Existing Environment 

4.1 Climate 
The project is located within the semi-arid region of Western Australia, characterised by 
high temperatures, low and variable rainfall, and high evaporation. The wet season 
occurs over summer and generally coincides with the cyclone season. The Pilbara coast 
experiences more cyclones than any other part of Australia. 

4.2 Land Uses 
The minesite is located with the area inherited by the Ngarla people under the Native 
Title Act 1993. 

The minesite is also located within the De Grey pastoral station, which covers one million 
hectares and abuts Strelley pastoral station to the south of the Great Northern Highway. 

The majority of the proposed minesite is also situated within the De Grey River Water 
Reserve. This water reserve contains part of the current and future domestic water 
supply borefields for Port Hedland. The Department of Water (DoW) is responsible for 
the management of this Priority 1 (P1) water reserve in accordance with the De Grey 
River Water Reserve Water Source Protection Plan (DoW, 2000). Mining and exploration 
are considered 'compatible with conditions' land uses within a P1 area, with conditions 
being placed via mining leases and/or environmental approvals.  

A Main Roads Western Australia (MRWA) gravel reserve occurs within the southern area 
of the minesite. 

The area surrounding the minesite is also entirely encompassed by mineral exploration 
leases, which are subject to varying degrees of exploration drilling. 

No identified state or commonwealth geoheritage or conservation area overlaps the 
minesite footprint or the product transport route. 

4.3 Geology 
The geology of the Pardoo region is dominated by the geology of the Ord Range 
Greenstone Belt, which is part of the broader East Pilbara Granite-Greenstone Terrane 
and the Pilbara Supergroup (Van Kranendonk et al, 2004). The Ord Range is broadly 
folded into a series of eastwards plunging synclines and anticlines forming the S-shaped 
range of hills across the minesite (Atlas Iron Limited, 2007).  

The Gorge Creek Group further defines the Ord Range, and in the Pardoo region, is 
predominately comprised of the Cleaverville Formation and the lower Nimingarra Iron 
Formation. This geology extends to nearby BHP Billiton iron ore mining operations such 
as Goldsworthy, Nimingarra and Yarrie, and is the primary formation exposed in the Ord 
Range.  

Iron enrichment zones occur at several stratigraphic levels in the Gorge Creek Group, 
however on the minesite, most lie within the Archaean chert, banded iron formations 
(BIF) and jasperlite of the Nimingarra Iron Formation. Iron enrichment generally forms 
irregular pods with a distinct orientation to the bedding of the banded iron. The pods vary 
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in size from lenses 10 m to 15 m wide to several hundred metres wide and up to 400 m 
long (Atlas Iron Limited, 2007). 

4.4 Soils 
The minesite lies in the rocky hills that form the Ord Range, which is surrounded by 
extensive floodplains. Soils within the minesite are scarce and shallow. Consequently, 
vegetation is either sparse or absent on steeper slopes and rocky outcrops. 

4.5 Surface Water 
The minesite is situated within the De Grey River Basin, which drains some 56,890 km2 
south of the Ord Range. The De Grey River forms a natural boundary between the 
Pilbara Block and the sands of the Great Sandy Desert. The De Grey River has a 
parallel drainage pattern, with major tributaries being the Strelley, Shaw, Coongan, 
Oakover and Nullagine rivers.  

All the rivers within the De Grey River Basin are ephemeral and thus, are dry for most of 
the year, except for chains of large pools that may last for considerable periods of time. 
River flows are highly variable, with flow typically in response to large rainfall events. The 
most dominant runoff months are February and March. 

The De Grey River (excluding its tributaries and distributaries) from the confluence of the 
Nullagine and Oakover rivers to the Indian Ocean near Poissonnier Point, is recognised 
as a wetland of national importance (DEWR, 2001). A key ecological feature of the 
wetland is the system of more than 30 recognised river pools, which constitute a 
significant drought refuge for freshwater fishes and waterbirds in the bioregion. The De 
Grey River is approximately 6 km to the nearest proposed pit. 

Located within the Ord Range, the Pardoo DSO Project tenements are bounded by four 
watercourses: the Strelley and De Grey rivers to the east, the Ridley River to the north 
and Redrock Creek to the west. 

4.6 Groundwater 
The two main uses of groundwater within the local region are for pastoral activities and 
as a public drinking water source for the Town of Port Hedland. 

The Pardoo DSO Project minesite comprises a number of distinct hydrogeological and 
geological units. The principal of these for the purpose of this impact assessment consist 
of the dominant Achaean bedrock of the Ord Range, alluvial aquifers of Redrock Creek, 
Ridley River and De Grey River, and to a lesser extent, the groundwater systems of the 
channel iron deposits (CID) and Canning Basin sediments.  

Alluvials 
Alluvial aquifers border the minesite to the north, east and west. 

Redrock Creek flows in a northerly direction, forms the western boundary of the greater 
proportion of the minesite, and is associated with the Redrock Creek alluvial aquifer. 
Regionally, groundwater within the Redrock Creek alluvial aquifer flows north towards 
the ocean under a gentle gradient.  
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The alluvial aquifers of the Ridley and De Grey rivers form the northern and eastern 
boundary of the minesite. These highly transmissive alluvial aquifers comprise thicker 
layers of sediments than those of the Redrock Creek alluvial aquifer to the west. The 
alluvial sequence in the main De Grey paleochannel is over 80 m thick and comprises 
gravels, sands, silts and clay units. In the area immediately north of the Bobby deposit 
and the Ridley River, the thickness of the alluvial sequence increases to the north and 
decreases to the west.  

The water table within the Ridley River and De Grey River alluvial aquifers varies from 
6 to 15 m below ground level. The hydraulic gradient of the water table in these aquifers 
generally has a north-northwesterly direction.  

Channel Iron Deposits 
Several small pisolite, limonite and goethite deposits, preserved as hilltop caps, overlay 
the bedrock sequence within the minesite. The CID groundwater system of the Connie 
deposit is unconfined, has limited storage and is saturated only in the lowermost few 
metres of the sequence. The water table appears to be perched in relation to the 
adjacent alluvial sequence.  

Canning Basin Sediments 
The sediments of the Canning Basin exist as small, localised, elevated, thin, unsaturated 
artefacts of the basin sediments draped over the Archaean bedrock and sporadically 
across the Ord Range. These sediments play no active role in the hydrogeological 
environment of the project disturbance area. The Canning Basin sediments have been 
deeply incised by the De Grey River system to the east of the Ord Range and may partly 
underlie or interconnect with the eastern edge of the De Grey paleochannel sediments. 

Archaean Bedrock 
Within the topographic highs of the Ord Range lie the mineralised iron ore and 
unmineralised BIF units of the Nimingarra Formation, overlaying an inferred granite 
basement. Localised secondary weathering and its replacement process has resulted in 
the formation of small pods of enrichment within the BIF of hematite and goethite ore. 
The secondary replacement process that has resulted in the formation of the ore bodies 
has also resulted in the enhancement of permeability within the mineralised zones. The 
mineralised iron ore units behave as aquifers and are generally isolated from the 
surrounding alluvial aquifers by the unmineralised BIF, chert and shale units. Typically, 
the transmissivities of the unmineralised BIF and shale units are several orders of 
magnitude lower than those of the mineralised ore zones and they behave as aquitards 
within the groundwater system, locally inhibiting groundwater flow between units. The 
area is complicated by a number of faults and folds that may constrain the magnitude 
and direction of the groundwater gradients and influence the hydraulic connectedness 
between aquifers. 

4.7 Flora and Vegetation 
The minesite is located within the Fortescue Botanical District (Pilbara region) of the 
Eremaean Province (Beard, 1975; Beard, 1990). The Eremaean Province occupies over 
70 % of Western Australia and is technically regarded as a desert due to the low and 
erratic rainfall, which prevents the production of crops without irrigation. The Fortescue 
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Botanical District extends northwards from the Acacia-dominated scrub in the south, and 
its western and eastern boundaries are the Carnarvon and Canning basins respectively. 
The minesite is located within the Abydos Plain within the Fortescue Botanical District.  

The minesite also falls within the Pilbara biogeographic zone, Pilbara 4 subregion, 
according to the Interim Biogeographic Regionalisation for Australia (IBRA). 

The majority of vegetation consisted of hummock grasslands dominated by Triodia 
species, with occasional shrublands and open woodlands.  

A total of 238 discreet vascular flora taxa have been recorded from within the survey 
area. These taxa represented 126 genera and 47 families.  

No Declared Rare Flora (DRF) was recorded within the project survey area. Priority Flora 
and unidentified flora taxa were collected during the flora and vegetation survey in 2007. 
The taxa Gomphrena pusilla (P2) and Sauropus sp. and Lotus affin. cruentus will not be 
impacted by the project. Two of the three known populations of Eragrostis crateriformis 
(P3) and four of the 12 known populations of Tephrosia sp. (P2) may be disturbed by the 
project. 

No Threatened Ecological Communities (TECs) are listed on the Department of 
Environment and Conservation’s (DEC’s) TEC Database within the survey area or are 
listed as within the Pilbara 4 subregion. Furthermore, none of the known ecosystems at 
risk within the Pilbara 4 subregion (Kendrick and Stanley, 2001) are present within the 
minesite. The Floristic Community Types (FCTs) and plant communities identified are 
not representative of any listed TECs. 

No threatened flora species, as listed under the Environmental Protection and 
Biodiversity Conservation Act 1999, were identified or are likely to occur within a 20-km 
buffer zone surrounding the project survey area. 

4.8 Fauna 
The literature review for vertebrate fauna identified 32 vertebrate species of conservation 
significance having the potential to occur within the vicinity of the minesite. Of these, 17 
species are classified as having high conservation significance (CS1)1. Nine of these 
species are migratory bird species listed as threatened under the EPBC Act. Ten of the 
species are classed as CS22 and five species are considered CS33. 

                                                        

1 CS1 – Species listed as threatened under state or commonwealth acts, that is, the EPBC Act or under the Wildlife 
Conservation Act 1950, as ‘in need of special protection’ as listed in the Wildlife Conservation (Specially Protected Fauna) 
Notice 2006. 

2 CS2 – Species not listed as threatened under state or commonwealth acts but listed by the DEC as priority species or listed 
in publications on threatened fauna. 

3 CS3 – Species not listed as threatened under state or commonwealth acts or in publications but considered being of at least 
local significance because of their pattern of distribution. For example, if a population is isolated but a subset of a widespread 
(common) species, then it may not be recognised as threatened due to having unique genetic characteristics. Species on the 
edge of their range or that are sensitive to impacts such as habitat fragmentation may also be classed as CS3. 
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Of the species of conservation significance identified in the literature review, only eight 
species or evidence of the species were identified during the field investigation. 
However, habitat was identified within the minesite that has potential to support species 
of conservation significance.  

None of the habitats within the minesite is listed as TECs as defined under the 
provisions of the EPBC Act or as listed under the DEC’s TEC Database. 

4.9 Subterranean Fauna 
Subterranean fauna consists of very small animals and microbes that live below the 
earth's surface in groundwater and caves. Communities of subterranean fauna that live 
in groundwater aquifers are called 'stygofauna'. Communities of subterranean fauna that 
live within voids above the watertable are called ‘troglofauna’. 

Sampling conducted in the last decade has revealed the Pilbara to be a globally 
significant hotspot for stygofauna diversity (Eberhard et al., 2006; Humphreys, 2000). 
Stygofauna is widespread and occurs in a range of hydrogeological environments, 
including karstic, fractured rock, vuggy CID and porous aquifers, as well as in springs 
and parafluvial (adjacent to a river or stream) and hyporheic (beneath a river or stream) 
environments (Eberhard et al., 2005). 

Ongoing studies investigating stygofaunal diversity at a regional scale across the Pilbara 
are being undertaken by the DEC and the University of Western Australia. Sampling to 
date has revealed an extensive and diverse groundwater fauna in the Pilbara, with 
over 200 species across all taxa being recognised (UWA, 2005).  

In comparison, the knowledge on the occurrence and distribution of troglofauna in the 
Pilbara region is restricted. This reflects the limited sampling undertaken at only a few 
locations to date.  

Comprehensive field sampling for stygofauna was undertaken in December 2006 and 
April to May 2007. A total of 49 samples (the original number of samples was revised 
from 62 to 49 during consultation with the DEC) within the five project deposits yielded 
1,574 animals in ten broad stygofauna taxonomic groups. Results of the sampling 
demonstrate that stygofauna present at the minesite are abundant and well distributed 
across the five deposits proposed for mining, as well as at locations outside the minesite.  

The troglofauna study involved a preliminary desktop habitat assessment to determine 
whether a field survey for troglofauna needed to be undertaken at the minesite. The 
desktop study concluded that potential troglofauna habitat existed in the minesite. 
Sampling for the troglofauna program was conducted over three sampling events 
between February to October 2007. A total of 215 traps were placed in 136 drill holes. A 
total of 65 individuals from 12 potential troglomorphic taxa were detected. The 
distribution of troglomorphic taxa throughout the Ord Range suggest that they are likely 
to form a single ecological community and that all taxa are likely to exhibit an extensive 
range across the sites sampled. 

4.10 Air Quality 
The background concentration of particulate matter (PM) at the proposed minesite is 
most likely representative of the natural level or levels associated with pastoral activities. 
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Dust is a significant issue for the Port Hedland community, and stakeholder concerns 
have been expressed over amenity and possible health impacts from high dust levels in 
the town. High dust levels are attributed to the significant background levels of dust from 
natural sources and resource-related industries (i.e., stockpiling and handling of 
minerals). 

Data from BHP Billiton monitoring is recognised as the most comprehensive available in 
Port Hedland. Monitoring of Total Suspended Particles (TSP) concentrations shows that 
there is an apparent large decrease in the number of exceedances of the 24-hour TSP 
concentration limit of 260 µg/m3 in Port Hedland in the last few years down to below 
0.8 % exceedances per year.  

PM10 concentrations from BHP Billiton monitoring data also show a significant fall in the 
number of exceedances of the 24-hour PM10 level of 150 µg/m3 at the Port Hedland 
monitoring sites, with no exceedance since 2001.  

4.11 Noise 
Ambient noise levels at the minesite are generally low given that the current land use is 
primarily pastoral, with some audible traffic noise from the Great Northern Highway and 
the MRWA gravel reserve. During exploration campaigns, drilling activity contributes to 
the existing noise levels. 

Sensitive receivers along the product transport route are currently exposed to rail and 
road traffic noise. 

The Goldsworthy railway line located adjacent to the Great Northern Highway is 
operated by BHP Billiton and runs along the highway from BHP Billiton’s Yarrie mine to 
the Nelson Point berth at Port Hedland. Currently a train travels every 30 minutes. 

Traffic on the Great Northern Highway and other major roads is a significant source of 
noise to sensitive receivers within Port Hedland. The most heavily trafficked sections of 
the Great Northern Highway experience up to 10,600 vehicles per day, with up to 15.7 % 
of the existing highway traffic being heavy vehicles (i.e., Ausroad Class 3 and above).  

Noise levels in the vicinity of the Esplanade Hotel, which is the closest sensitive receiver 
to both the existing Port Hedland public access berth and the proposed Utah Point bulk 
commodities berth, currently exceed noise regulations. Recent long-term measurements 
undertaken at the Port Hedland Port Authority (PHPA) building (approximately 200 m 
northwest of the Esplanade Hotel) showed that the background noise level throughout 
the day and night ranges from between LA90 57 to 62 dB. 

It has been acknowledged by the EPA that Port Hedland may require special 
consideration in terms of acceptable noise levels. In the EPA Bulletin 1066 (Hope Downs 
Iron Ore Project – Rail and Port Facility) on page 33, the EPA states that Port Hedland 
‘relies on industry for its long term sustainability. With this in mind, the EPA considers 
that it may be appropriate for allowable noise levels to be slightly higher in Port Hedland 
than is normally the case in other areas of the State’. 



Pardoo DSO Project  Public Environmental Review 
 

ES-ix 
Coffey Natural Systems  we08030_6_execsum_v2.doc/December, 2007 
 

4.12 Traffic 
The proposed product transport route from the Pardoo DSO Project minesite to the 
existing Port Hedland public access berth, approved Fortescue Metals Group’s (FMG) 
berth at Anderson Point and the proposed Utah Point bulk commodities berth, consists 
of two main roads (i.e., the Great Northern Highway and Port Hedland Road/Wilson 
Street) and three local roads (i.e., Pinga Street, Cajarina Road and Finucane Road). 
Atlas’s product transport is unlikely to have an unacceptable impact on the road network 
or road users within the Town of Port Hedland. 

4.13 Indigenous Heritage 
The minesite is located within the area inherited by the Ngarla people under the Native 
Title Act. Atlas has signed a deed of agreement with the Ngarla people (dated 10 June 
2006) and is currently conducting exploration activities on site in accordance with this 
agreement and in regular consultation with the Ngarla people and their representatives, 
the Pilbara Native Title Service (PTNS). The deed of agreement between the Ngarla 
people and Atlas covers a number of aspects, including ongoing consultation, survey 
requirements, provision of environmental assessment and management documentation, 
investigation of employment and contracting opportunities, the establishment of a joint 
Monitoring and Liaison Committee, cultural awareness training and compensation. 

5. Project Description 

5.1 Project Overview 
The project involves the open pit mining of 7.4 Mt of direct-shipping quality hematite ore 
(Figure ES2) from eight small pits in five deposits over a mine life of 5 to 6 years. The 
ore will be crushed, screened and stockpiled on site prior to being loaded into road trains 
for road haulage to the appropriate berth at Port Hedland (Figure ES3). Ore will be 
stockpiled at the port until it is loaded onto ships for export to overseas customers. 

Initially, ore will be exported through the existing Port Hedland public access berth or 
approved FMG berth at Anderson Point in Port Hedland, followed by the proposed Utah 
Point bulk commodities berth once commissioned in 2009.  

The key characteristics of the project are listed in Table ES1. 

Construction of the project is anticipated to commence in September 2008, with the first 
shipment of ore ready for export late 2008. With a mine life of 5 to 6 years 
decommissioning and site closure will be completed by the end of 2014. 

The Pardoo DSO Project is the initial part of the larger Pardoo Iron Ore Project currently 
being investigated by Atlas.  
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Table ES1  Pardoo DSO Project key characteristics 
Element Description 
Life of mine (mine 
production) 

5 to 6 years. 

Major project 
components 

• Minesite. 
• Product transport route (consisting of the existing road 

network). 
• Export port – initially existing public access berth in Port 

Hedland or approved FMG berth, followed by proposed 
Utah Point bulk commodities berth once commissioned. 

Size of DSO resource 7.4 Mt. 
No. of open pits Eight: Bobby, Glenda, Alice East, Alice West, Olivia, 

Connie, South Limb and South Limb West. 
Area of disturbance Approximately 278 hectares (ha). 

Minesite: mining and crushing and screening – day shift, 7 
days a week. 
Minesite: product loading and hauling – 24 hours, 7 days a 
week. 
Product transport (along the Great Northern Highway) – 24 
hours a day, 7 days a week. 

Operational hours 

Product transport (within Port Hedland) – 22 hours1 a day, 
7 days a week2. 

Ore mining rate 1.5 Mtpa. 
Waste rock volume over 
project life 

• 10.9 Mt waste rock to be mined. 
• Maximum of 9.1 Mt to be placed in four waste rock 

dumps. 
• Three open pits to be backfilled to some extent with 

waste rock. 
No. of pits extending 
below the watertable 

Four: Bobby, Glenda, Alice East and South Limb. 

Dewatering volume Estimated at a maximum of approximately 5,100 kL/day. 
Environmental discharge 
of surplus water 

Estimated normal discharge of approximately 
2,200 kL/day, with potential for maximum of approximately 
5,100kL/d. 

Estimated discharge 
water saturation zone 

Northern discharge point 13.6 ha and southern discharge 
point 9.2 ha. 

Water source and 
requirements (minesite) 

• Potable – De Grey River Water Reserve borefield 
scheme water (approximately 11 MLpa). 

• Operational (dust suppression and washdown) – open 
pit dewatering. 

• Port dust suppression – scheme water (approximately 
5,800 L/shipment).  

Power source and 
requirements (minesite) 

Diesel-powered generators (approximately 2 MVA per 
year). 

Fuel use and storage • Two 105,000-L self-bunded tanks. 
• Approximately 6 MLpa diesel use (including power 

generation). 
Transport to port • Quad-configuration road trains. 

• Maximum of 5 truck movements per hour (i.e., includes 
empty and full trips). 

1 Accounting for the avoidance of trucking during afternoon peak hour. 
2 During a transport campaign when transporting to the existing public access berth, continuous 

when transporting to Anderson Point or Utah Point. 



Pardoo DSO Project  Public Environmental Review 
 

ES-xiii 
Coffey Natural Systems  we08030_6_execsum_v2.doc/December, 2007 
 

5.2 Project Components 
The project will occur in the following three localities: 

• Minesite – the minesite is defined by the proposed areas of disturbance within 
exploration lease E45/2330, M45/1157, M45/1158, M45/1159, M45/1170, G45/273, 
G45/277, L45/154, L45/175 and L45/176. 

• Product transport haul route – from the minesite along the Great Northern Highway 
to the relevant berth at Port Hedland. 

• Export port – all product export will occur initially through the existing Port Hedland 
public access berth or approved FMG berth at Anderson Point, followed by export 
from the proposed Utah Point bulk commodities berth once it is commissioned in 
2009. 

5.3 Mining  
The proposed mining operation will be a multiple, open pit mining operation, using 
conventional drill and blast, and load and haul methods. The mining rate will initially be 
dictated by export port availability and available product stockpile area, with an 
anticipated maximum mining rate of 1.5 Mtpa. 

Campaign mining will occur within the eight open pits to achieve the ore blend required 
by product specifications. Given the blending requirements, for some years of project life, 
all eight pits may be open and the adjacent waste rock dumps active (Figure ES3). 

Ore outcrops are predominantly at the surface, subsequently limited pre-stripping is 
required. Blasting will occur on a daily basis. Ore will be transported either to the Run-of-
Mine (ROM) pad or the adjacent pit ore stockpile. The waste rock will be used to 
construct bunds, transported to a waste rock dump, or used as backfill. 

5.4 Dewatering 
The optimised pit shells of Bobby, Glenda, Alice East and South Limb extend below the 
watertable; thus these pits will require dewatering ahead of pit floor advancement. Water 
from the in-pit bores and sumps will be pumped to retention ponds for storage and 
settlement of sediment. The water will predominately be used in dust suppression or 
product pre-conditioning prior to transport. Any excess will either evaporate or be 
discharged to the Ridley River and Red Rock Creek. 

Total dewatering volume from Bobby, Glenda and Alice East will be less than 3,100 kL 
per day. Dewatering volume from South Limb will be in the order of 2,000 kL per day. 

Two above-ground pipelines will be constructed to carry the excess water from the 
retention ponds to the environmental discharge locations (Figure ES2). 

Based on the dewatering volumes and the project water use estimates, it is likely that, on 
average, approximately 1,200 kL per day from the northern retention pond and 
approximately 1,000 kL per day from the southern retention pond will require discharge. 

The likely water quality of the discharge, based on groundwater sampling, will be 
typically brackish, with a salinity level less than that of the receiving waters. Atlas 
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proposes to monitor the discharge water on a regular basis to ensure that the discharge 
meets acceptable water quality criteria. 

5.5 Waste Rock Management 
Based on the pit optimisations and strip ratios, approximately 10.9 Mt of waste rock will 
be mined over the life of the project. 

Waste rock will be brought to the surface for storage in out-of-pit waste rock dumps, 
unless it is replaced directly into pits as backfill (Glenda, Alice East and South Limb 
West). Some waste from each pit will be used in the construction of minesite 
infrastructure and perimeter safety bunds around each open pit with the remaining 
(approximately 9 Mt) of waste rock stored in permanent out-of-pit waste rock dumps for 
each pit apart from Connie (insufficient waste rock). 

Selective placement of waste rock based on the physical and chemical characteristics 
will be undertaken to achieve landform stability of the final waste rock dump landform. 
Although potentially acid-forming (PAF) black shales have been identified in small 
pockets generally below the base of the South Limb and Bobby pits, pit shells have been 
optimised to avoid PAF material and if encountered during mining, it will be left in-situ 
with appropriate rock or water cover system to avoid oxidation. 

Waste rock dump landforms have been designed in consideration of the surrounding 
environment. Progressive rehabilitation of waste rock will be undertaken as areas 
become available.  

The waste rock dump footprints shown in Figure ES2 reflect the final footprint for a 
rehabilitated dump with an overall batter angle of 20 degrees. 

5.6 Processing 
Ore from Bobby, Glenda, Alice East and Alice West will be hauled directly to the ROM 
pad, which will have a capacity of approximately 60,000 t. Ore taken from the remaining 
pits will be stockpiled adjacent to each pit within their respective ore stockpiles until it is 
transported to the ROM pad. These ore stockpiles will have a maximum height of 15 m 
and will have a capacity of approximately 40,000 t each.  

The crushing and screening plant will be mobile, although it is anticipated that the plant 
will remain in one location for the duration of the project. The plant will be powered by 
the generator-driven power station. 

The plant will provide primary and secondary crushing and screening. Ore will be 
selected from the ore stockpiles on the ROM pad to create an appropriately blended 
product.  

After passing through the crusher, ore will be directed to either the lump product 
stockpile or the fines product stockpile prior to being loaded onto road trains for transport 
to Port Hedland. Each stockpile will be approximately 13 m high and have an average 
capacity of approximately 30,000 t. 

A 100,000-t contingency storage stockpile will be located adjacent to the crushing and 
screening plant, within the mining operations centre footprint. A second contingency 
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product stockpile will be located within the 1 hectare South Limb pit ore stockpile 
footprint. 

5.7 Mining Operations Centre 
The mining operations centre (MOC) will be located in the northern portion of the 
minesite, adjacent to the Bobby and Glenda deposits, and will contain the following 
infrastructure (Figure ES2): 

• Administration area. 
• Fuel storage and refuelling area.  
• Crushing and screening plant and stockpiling area.  
• Parking areas and roads. 
• Contractors’ laydown area. 

Atlas intends to house its workforce within the Town of Port Hedland, hence, no 
provision has been made for an accommodation village at the minesite. 

5.8 Minesite Roads 
Minesite access will be from Great Northern Highway (Figure ES2 and ES3). The 
existing access road from Great Northern Highway to the MOC will be upgraded to safely 
accommodate road trains and light vehicles. Haul roads and minor access roads will be 
constructed between the open pits, waste rock dumps, stockpiles and the MOC. 

5.9 Area of Disturbance 
The total area of disturbance required for the development of the project is approximately 
278 hectares, which is 2.5% of the total area of the exploration license, which covers a 
total area of 10,998 hectares. The approximate areas of proposed disturbance 
associated with minesite establishment are listed in Table ES2. 

Table ES2  Approximate proposed disturbance area of the Pardoo DSO Project  
Area of Disturbance Indicative Footprint 

(Ha)1 
Open pits 26 
Waste rock dumps 35 
Pit ore stockpiles 3 
Access road2 81 
Northern haul roads2 3 
Mining operations centre 50 
Explosives magazine and its minor access road 3 
Pit infrastructure areas3 75 
Environmental discharge pipelines 2 
Total proposed disturbance 278 

1 Footprint areas have been rounded up to the nearest hectare to provide a conservative estimate of the likely 
footprint of disturbance. Waste rock dump footprints do not account for lesser volumes due to backfilling and 
use of waste rock for bund construction and hence also provide a conservative footprint estimate.  

2 Road disturbance areas represent a highly conservative and ‘worst-case’ disturbance area.  
3 Includes haul roads (50 m wide corridor allowed), retention ponds, topsoil stockpiles, minor access roads, 

safety and closure bunds and piezometers as required. 
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5.10 Product Transport and Export 
The product transport route from the minesite to the existing Port Hedland public access 
berth, approved FMG berth at Anderson Point and the proposed Utah Point bulk 
commodities berth is shown in Figure ES3, and Table ES3 summarises the projected 
truck movements. Product from the minesite will be transported in side-tipper, quad-
configuration road trains with a load capacity of 105 t and a total length of 53 m. 

Table ES3  Product transport traffic to berths  
Scenario Truck Loads1 Truck Movements1 

Transport to the public access berth 
Based on a two-week transport campaign 

Daily during a campaign  453 893 
Hourly2 during a campaign 33 53 

Based on a three-week transport campaign 
Daily during a campaign  303 593 
Hourly2 during a campaign 23 33 

Transport to Utah Point (or FMG berth) 
Daily 403 793 
Hourly2  23 43 

1 A truck load is the equivalent of two truck movements, i.e., one full movement and one empty movement. 
2 Based on 20 hours per day to present a worst case scenario, i.e., assuming some transport restrictions 

during peak hour traffic. 
3 Truck numbers are calculated by dividing the stockpile size by the capacity of the trucks, the number of days 

and the number of hours. All trucks numbers have been rounded up to the nearest round number to depict 
the potential maximum number of trucks in any one day or hour. 

Product transport campaigns to the existing Port Hedland public access berth will occur 
no more than six times a year for a 390,000-tpa scenario and eight times a year for a 
500,000-tpa scenario. Atlas has committed to not trucking in the Town of Port Hedland 
during the afternoon peak traffic period between 4.00 p.m. to 6.00 p.m. to reduce the 
impact of product transport on existing road users. 

Loading and transport from the minesite to the existing public access berth will be 
restricted to either lump or fines product due to stockpiling capacity constraints at the 
berth. Iron ore will be stockpiled at the berth to a height of approximately 12 m over a 
period of two- to three-weeks and then loaded onto a ship (Panamax-ship with a 
capacity of 65,000 t). 

Should suitable arrangements be made with FMG regarding the export of product 
through its approved berth at Anderson Point, the need to use the existing public access 
berth will be removed and product will be transported to that berth along the existing 
road network proposed for Utah Point. 

Transport of product to the proposed Utah Point bulk commodities berth is projected to 
commence in 2009 and would occur on a continuous basis (i.e., up to 24 hours per day, 
7 days per week) to achieve the desired annual output of 1.5 Mt, with the proviso that 
product will not be trucked on the town roads during the afternoon peak period. The 1.5-
Mtpa export operation that is anticipated to operate from Utah Point will require 
approximately 23 ships per year, or about one every two weeks. 
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When export commences from Utah Point, which will have capacity for separate lump 
and fines stockpiles, loading and transport of both products from the minesite will occur 
on a continuous basis. These two stockpiles will have a capacity of approximately 
65,000 t each and will be operated continuously. 

The stockpiling and shiploading activities at all berths are assumed to be covered by the 
facility approvals held (or to be held) by the Port Hedland Port Authority (PHPA) and its 
stevedores, or FMG. 

6. Project Alternatives 
The location of the project (as with all resource development projects) is constrained by 
the location of the deposit. The alternative to the development of the Pardoo DSO project 
is no development. A number of alternatives have been considered as part of the 
planning of the project, including aspects such as mining options, management of waste 
rock, crushing and screening options, water supplies, electricity sources, pit backfilling, 
mine dewater discharge and product transport routes. The project represents the current 
optimisation of engineering, economic, environmental and social aspects. Some further 
optimisation is expected during detailed project design and the approvals process. 

7. Environmental Impact Assessment 
The scope of the environmental and social impact assessment detailed in this PER has 
been defined following consultation with the EPA and relevant stakeholders. Key 
environmental factors relevant to this proposal requiring detailed assessment and 
management were identified during this consultation with the EPA, and are as follows: 

• Groundwater and surface water. 
• Subterranean fauna. 
• Flora and vegetation. 
• Rehabilitation and mine completion. 
• Air quality (i.e., dust). 

Atlas has considered this advice from the EPA and identified the scope of works required 
to address the above-mentioned key factors. The findings of the specialist studies 
conducted to address the required scope of works are presented in this PER, with full 
reports presented in the Appendices. Table ES4 summarises the assessment of 
potential environmental and social impacts and proposed management for the Pardoo 
DSO Project. 
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Table ES4 Summary of the environmental and social impact assessment  
Factor Project 

Objective 
Existing Environment Potential Impact Environmental Management Predicted Outcome 

Biophysical 
Soils and 
Landform 

• To maintain 
the integrity, 
ecological 
functions and 
environmental 
values of soil 
and landform. 

• The Ord Range consists of rocky 
hills and is surrounded by 
extensive floodplains. 

• Soil within the minesite is scarce 
and shallow, with the surface 
cover of much of the landscape 
rocky.  

• Soil types at the minesite are 
mostly loam to light clay in 
texture, have neutral pH and low 
electrical conductivity.  

• Soil fertility of a majority of the 
soil types is considered low (low 
organic carbon, phosphorous, 
soil nitrogen, and sulphur). 
Potassium and trace elements 
are generally not deficient, with 
the exception of boron deficiency 
in some soil types. 

• Potential acid-forming material 
(PAF) has been identified at 
depth near the Bobby and South 
Limb pits. 

• Impacts to the Ord 
Range landform, 
resulting from the 
creation of open pits and 
waste rock dump 
landforms. 

• Physical or chemical 
instability of waste rock 
dumps. 

• Production of solutes, 
resulting from 
inappropriate placement 
of potentially reactive 
material within the waste 
rock dumps or exposure, 
through excavation or 
dewatering, of PAF 
material. 

• Insufficient topsoil on 
waste rock dumps, 
resulting in limited 
survival of vegetation 
following rehabilitation. 

• This project will operate in accordance with an 
Integrated Management System (IMS) and a Mine 
Completion and Rehabilitation Management Plan. 

• Mining procedure specifications to ensure that PAF 
material is identified and not excavated will be 
diligently followed and supervised. 

• Procedures will be developed relating to soil 
disturbance, soil management and rehabilitation. 

• Waste rock management procedure will be 
developed and implemented. 

• Diversion infrastructure and sedimentation ponds 
will be designed to minimise impacts to surface 
water. 

• Glenda, South Limb West and Alice East pits will be 
backfilled to at least 2m above the water table. 

• Waste rock dumps will be inspected for evidence of 
mass rock movement or the liberation of sediment. 

• 360°-photo-monitoring points will be established 
throughout the minesite.  

• A financial provision fund for the rehabilitation and 
closure of the minesite will be established. 

 

Given the small size 
of the disturbance 
footprint (278 
hectares before 
rehabilitation), the 
abundance of 
competent lithologies 
to construct stable 
waste rock dumps, 
the PAF material 
avoidance and waste 
rock management 
procedures, and 
through the 
implementation of the 
listed management 
actions, there is not 
expected to an 
unacceptable residual 
impact to soils and 
landform. 
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Table ES4 Summary of the environmental and social impact assessment (cont’d) 
Factor Project Objective Existing Environment Potential Impact Environmental Management Predicted Outcome 
Biophysical 
Surface 
Water 

• To maintain the 
quantity of water so 
that existing and 
potential 
environmental 
values, including 
ecosystem 
maintenance, are 
protected. 

• To ensure that the 
quality and quantity 
of water emissions 
does not adversely 
affect environmental 
values or the health, 
welfare and amenity 
of people and land 
uses and does meet 
statutory 
requirements and 
acceptable 
standards. 

• To ensure water 
resources used for 
public water supply 
are protected.  

• To maintain the 
integrity, ecological 
functions and 
environmental values 
of wetlands. 

• The minesite is situated within the Ord 
Range, which is characterised by small 
catchments and ephemeral drainage lines. 

• The minesite tenements are bounded by 
four watercourses: the Strelley and De 
Grey rivers to the east, the Ridley River to 
the north and Redrock Creek to the west. 

• Cyclonic weather systems generate 
significant flooding of rivers east of Port 
Hedland, particularly the De Grey River. 

• High runoff conditions are expected at the 
minesite due to the exposed banded iron. 

• The De Grey River (6km away) and the 
Leslie Salt Fields (25km away) are 
recognised as wetlands of national 
importance. 

• Makanykarra Pool and other significant 
semi-permanent and permanent pools 
(generally more than 10 km east of the 
nearest proposed pit). 

• The minesite is situated within the De Grey 
River Water Reserve. 

• Increased sediment runoff 
from disturbed ground and 
stockpiled materials 
associated with the mining 
operation. 

• Modification and interruption 
of existing natural drainage 
channels resulting from the 
construction of the access 
and haul roads and 
development of mine pits, 
waste rock dumps and 
infrastructure. 

• Disturbance to natural 
surface water levels, flow 
and quality as a 
consequence of mine 
dewatering discharges.  

• Contamination of surface 
water by hydrocarbon or 
chemical spills, waste rock 
dump runoff and waste. 

• This project will operate in 
accordance with an IMS and the 
Water Management Plan. 

• A surface-water monitoring 
program will be developed and 
implemented. 

• Regional baseline surface water 
data will be collected. 

• Dewatering discharge volume 
and quality will be monitored, to 
ensure that environmental 
discharge is within relevant 
standards. 

• Surface water diversion 
infrastructure will be constructed 
where necessary, and regularly 
inspected. 

• Culverts, overflows and 
floodways will be incorporated 
into the road design. 

• Hydrocarbons and other 
dangerous goods will be 
managed in accordance with the 
Hydrocarbon and Dangerous 
Goods Management Plan. 

Given the small size of 
the disturbance 
footprint (278 hectare 
before rehabilitation), 
the short mine life (5 to 
6 years), the expected 
volume and quality of 
discharge water from 
mine dewatering, the 
low risk of impacts 
posed to wetlands and 
significant surface 
water features, and 
through the 
implementation of the 
listed management 
actions, there is not 
expected to be a 
significant adverse 
residual impact to 
surface water. 
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Table ES4 Summary of the environmental and social impact assessment (cont’d) 
Environmental 
Factor 

Project Objective Existing Environment Potential Impact Environmental Management Predicted Outcome 

Biophysical 
Groundwater • To maintain the 

quantity of water 
so that existing 
and potential 
environmental 
values, including 
ecosystem 
maintenance, are 
protected. 

• To ensure that the 
quality of water 
emissions does 
not adversely 
affect 
environmental 
values or the 
health, welfare 
and amenity of 
people and does 
meet statutory 
requirements and 
acceptable 
standards. 

• To ensure that 
water resources 
used for public 
water supply are 
protected. 

• The principal hydrogeological and geological units at 
the minesite include the alluvial aquifers of Redrock 
Creek, Ridley and De Grey rivers, the CID, Canning 
Basin sediments and Archaean bedrock of the Ord 
Range. 

• The regional water table at the minesite mimics the 
topography from a high of 62 m AHD in the range to 6 
m AHD in floodplain, with some very steep hydraulic 
gradients. Overall groundwater gradient and flow at the 
minesite is to the north-northeast. 

• Groundwater within the CID appears to be perched 
slightly above the surrounding alluvial aquifer. 

• Groundwater quality within or near the minesite ranges 
from 770 to 5,500 mg/L TDS. All samples of 
groundwater show magnesium-sodium-chloride or 
sodium-chloride type water, with a neutral pH ranging 
from 7.2 to 8.2. 

• Recharge rates are relatively low. In general, 
evaporation rates exceed the total average annual 
rainfall.  

• The mineralised ore units behave as aquifers and are 
generally isolated from the surrounding alluvial 
aquifers by the unmineralised units. 

• The groundwater system of the minesite does not 
appear to have a role in the alluvial groundwater 
system of the water reserve borefields. 

• Disturbance to natural 
groundwater levels, flow 
and quality as a 
consequence of mine 
dewatering, creation of 
pit voids and mine water 
discharge. 

• Degradation and 
contamination of 
groundwater sources 
caused by hydrocarbon 
or chemical spills and 
waste rock stockpiles, 
as well as waste and 
surface-water 
management. 

• Ecological impacts 
caused as a result of 
dewatering and 
environmental 
discharge.  

• Unacceptable impacts 
to the De Grey River 
Water Reserve water 
quality or quantity or to 
other users of 
groundwater resources. 

• This project will operate in 
accordance with an IMS and 
the Water Management Plan. 

• Management actions as 
discussed in the surface-
water section. 

• Groundwater levels will be 
monitored to determine if the 
conceptual and modelled 
understanding of the Pardoo 
DSO Project groundwater 
systems is still valid.  

• Monitoring to ensure that 
dewatering volumes are 
optimised, and do not exceed 
the licensed amount. 

• Glenda, South Limb West 
and Alice East pits will be 
backfilled to at least 2m 
above the water table. 

• Mining procedure 
specifications to ensure that 
PAF material is identified and 
not excavated will be 
diligently followed and 
supervised. 

Four of the eight pits will be 
mined below the 
watertable. The cones of 
groundwater depression 
associated with dewatering 
are unlikely to impact upon 
the alluvial aquifer of the 
water reserve borefield. 
The pits not backfilled 
above the watertable are 
likely to behave as 
groundwater sinks, with 
potentially saline 
groundwater movement 
confined by the surrounding 
low permeable 
unmineralised rock mass. 
Given the demonstrated 
lack of connectivity 
between the groundwater 
system of the minesite and 
the water reserve borefield 
aquifers, and though the 
implementation of the listed 
management actions, there 
is not expected to be 
significant residual impacts 
to groundwater. 
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Table ES4 Summary of the environmental and social impact assessment (cont’d) 
Factor Project Objective Existing Environment Potential Impact Environmental Management Predicted Outcome 
Biophysical 
Flora and 
Vegetation 

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

• Predominantly hummock grasslands 
dominated by Triodia. 

• No known or inferred TECs or DRF. 
• No threatened flora species or 

species habitat as listed under the 
EPBC Act. 

• The Priority Flora taxa Gomphrena 
pusilla (P2) and unidentified taxa 
Sauropus sp. and Lotus affin. 
cruentus will not be impacted. 

• One of three known locations of 
Eragrostis crateriformis (P3) and four 
of 12 known locations of Tephrosia 
sp. Cathedral Gorge (F.H. Mollemans 
2420) (P3)) may be impacted. 

• Presence of the declared weed 
species Parkinsonia aculeate, 
however recorded from an area 
outside the minesite. 

 

• Reduction in 
abundance, 
distribution, 
condition, and 
ecosystem 
function of 
significant flora 
taxa and 
communities as a 
result of clearing 
activities or from 
indirect impacts, 
such as dust 
emissions and 
changes to 
hydrological 
regimes. 

• Increased 
abundance and 
distribution of 
weeds as a 
consequence of 
disturbance to soil 
and hydrological 
regimes. 

• This project will operate in accordance with 
an IMS and the Flora and Vegetation 
Management Plan.  

• Ground disturbance standard operating 
procedures will be developed and 
implemented. 

• Visual inspections of flora and vegetation 
will be undertaken adjacent to project 
infrastructure to assess impacts that may 
be caused by dust or a change in 
hydrological regime. 

• Known locations of Priority Flora and 
unidentified flora taxa will be delineated and 
monitored. 

•  A fire prevention and control strategy will be 
developed and implemented. 

• Weed prevention and management 
protocols will be developed and 
implemented. 

• Unidentified flora taxa located with the 
project survey area will be protected and 
identified. 

• Progressive rehabilitation will be undertaken 
in accordance with the Conceptual Mine 
Completion and Rehabilitation Plan. 

• Cattle and other non-indigenous animals 
will be managed and discouraged from 
entering the minesite.  

Given the small area of 
disturbance (278ha 
before rehabilitation) 
within the Ord Range, 
the absence of DRF and 
TECs, the wider local 
and regional distribution 
of Priority Flora, 
unidentified flora taxa 
and floristic community 
types, and through the 
implementation of the 
listed management 
actions, the project is not 
expected to result in a 
net loss of floristic 
conservation values.  
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Table ES4  Summary of the environmental and social impact assessment (cont’d) 
Factor Project 

Objective 
Existing Environment Potential Impact Environmental Management Predicted Outcome 

Biophysical 
Terrestrial 
Fauna 

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

• No TEC listed under the EPBC Act 
or DEC database. 

• Potential for 32 vertebrate species 
of conservation significance to 
occur. 

• Eight species of conservation 
significance were recorded during 
field surveys; spiny-tailed skink 
(Egernia depressa), Pilbara monitor 
(Varanus pilbarensis), Pilbara olive 
python (Liasis olivaceus barroni), 
peregrine falcon (Falco peregrinus), 
rainbow bee-eater (Merops ornatus), 
northern quoll (Dasyurus 
hallucatus), mulgara (Dasycercus 
cristicauda) and the western pebble-
mound mouse (Pseudomys 
chapmani). 

• No bats or roosting caves were 
identified. 

• No short-range endemic terrestrial 
invertebrate have been recorded. 

• The European red fox (Vulpes 
vulpes), feral cat (Felis catus), 
house mouse (Mus musculus) and 
goat (Capra hircus) have been 
observed or are expected to occur 
at the minesite. 

• Reduced species 
abundance and 
distribution as a 
consequence of 
disturbing, clearing, 
fragmenting or 
reducing habitat. 

• Increased collisions 
between fauna and 
minesite vehicles, 
resulting in injury or 
death. 

• Disturbance to fauna 
from noise, vibration 
and light generated 
by the minesite 
activities. 

• Increased abundance 
and distribution of 
non-indigenous 
species, resulting 
from a potential 
increase in food and 
water sources on the 
minesite. 

• This project will operate in accordance with an IMS 
and the Fauna Management Plan. 

• The removal or fragmentation of vegetation 
communities associated with watercourses and 
significant fauna habitat, such as trees and rocky 
outcrops, will be avoided where possible. 

• Significant fauna habitats at risk from project-related 
impacts will be signposted to avoid disturbance. 

• Off-road driving and movement of personnel outside 
of the area of disturbance will be prohibited, unless 
approved for necessary operations. 

• A speed limit of 50 kph will be imposed and 
enforced. 

• A reporting system to record fauna injuries or deaths 
as a result of vehicle collisions will be developed and 
maintained. 

• Methods for controlling non-indigenous fauna, if 
required, will be developed in consultation with the 
DEC and the pastoralist. 

• Fire prevention and control strategies will be 
developed and implemented. 

• The relocation of conservation significant species, if 
required, will be investigated in consultation with the 
DEC. 

• Dust will be managed as described in the air quality 
section. 

Given the small 
disturbance footprint of 
the minesite (278 
hectares before 
rehabilitation), the short 
mine life (5 to 6 years), 
and through the 
implementation of the 
listed management 
measures for 
conservation significant 
fauna and habitat, the 
project is not expected 
to result in a net loss of 
fauna conservation 
values.  
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Table ES4 Summary of the environmental and social impact assessment (cont’d) 
Factor Project 

Objective 
Existing Environment Potential Impact Environmental Management Predicted Outcome 

Biophysical 
Subterranean 
Fauna 

• To maintain 
the integrity, 
ecological 
functions and 
environmen-
tal values of 
subterranean 
fauna habitat. 

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

• A total of 37 bores were sampled for stygofauna and 49 samples 
were collected. The EPA recommends at least 40 samples from 10 
bores across two seasonal sampling events. 

• The 49 samples yielded 1,574 animals in ten broad stygofauna 
taxonomic groups, with 76 % of bores sampled containing 
stygofauna. 

• The common occurrence of 10 of the 13 taxa considered to be 
stygofauna between sampling locations within and outside the Ord 
Range, suggests some biological connection between the project’s 
deposits. Furthermore, the presence of similar stygal taxa 
throughout both impact and non-impact sites suggests that the 
range of aquifer conditions are likely to be comparable.  

• A total of 215 traps were placed in 136 drill holes selected to be 
prospective for troglofauna. The EPA recommends at least 60 
samples should be collected across two seasonal sampling events. 

• All troglomorphic taxa have been collected in at least one other 
deposit, except for the pseudoscorpion Ideoblrothus n. sp at South 
Limb, the Pauropda sp. 1 at Bobby and the Diplura sp. 2 at Olivia. 
Both the Pauropda sp. 1 and Diplura sp. 2 were collected outside 
the pit and waste rock dump footprint hence will not be directly 
impacted by the project.  

• It is highly likely that potential habitat exists for the Ideoblrothus n. 
sp. outside the zone of direct impact at South Limb. 

• The survey results strongly suggest that the troglomorphic taxa 
collected form a single ecological community and that all taxa are 
likely to exhibit an extensive distribution throughout the Ord Range. 

• Damage to or 
destruction of 
subterranean fauna 
habitat caused 
through the 
creation of mine 
pits and/or by 
factors which could 
possibly be indirect 
impacts, such as 
increased 
exposure to air. 

• Disturbance to 
subterranean fauna 
habitat caused by 
impacts to surface 
water and 
groundwater. 

• Reduction in 
abundance or 
distribution of 
potentially short-
range endemic 
subterranean fauna 
through the 
removal or 
disturbance of 
associated habitat. 

 

• This project will operate in 
accordance with an IMS and the 
Fauna Management Plan. 

• A supplementary stygofauna 
sampling program has been 
commissioned (December 2007) 
in consultation with the DEC and 
in accordance with the EPA 
guidance statements, and the 
outcomes of the program will be 
publicly available before the 
commencement of construction 
at the minesite. 

• A troglofauna habitat monitoring 
program (measuring key habitat 
parameters) will be developed 
and implemented in consultation 
with the DEC and relevant 
specialists. 

• Glenda, South Limb West and 
Alice East pits will be backfilled 
to at least 2 metres above the 
water table. 

• Groundwater, surface water, 
soils and landform, and flora 
and vegetation will be managed 
as discussed in the relevant 
sections. 

• Given the small size 
of the disturbance 
footprint (278 ha 
before 
rehabilitation), the 
short mine life (5 to 
6 years), and based 
on the results of the 
sampling programs 
completed to date, 
the project is not 
expected to result in 
a net loss of 
subterranean fauna 
conservation 
values.  

• To provide 
additional 
confidence in this 
impact assessment 
and to advance 
knowledge of 
subterranean fauna 
in the Ord Range, 
further sampling of 
stygofauna and 
monitoring of 
troglofauna habitat 
will be undertaken. 
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Table ES4 Summary of the environmental and social impact assessment (cont’d) 
Factor Project 

Objective 
Existing Environment Potential 

Impact 
Environmental Management Predicted Outcome 

Pollution Management 
Air Quality  • To ensure that 

emissions to 
air do not 
adversely 
affect 
environmental 
values or the 
heath, welfare 
and amenity of 
people and 
land uses by 
ensuring that 
statutory 
requirements 
and acceptable 
standards are 
met. 

• To minimise 
emissions to 
levels as low 
as practicable 
on an on-going 
basis and 
consider 
offsets to 
further reduce 
cumulative 
emissions. 

• Greenhouse gas emissions for BHP 
Billiton, Rio Tinto and FMG iron ore 
operations in the Pilbara average 
approximately 7.6, 8.2 and 14.3 kg 
CO2e/tonne of iron ore exported. 

• Dust is a significant issue for the Port 
Hedland community, and concerns 
have been expressed about both 
amenity and health impacts 
associated with dust. 

• The EPA recently concluded that the 
proposed changes to the BHP Billiton 
dust management targets would 
provide significant improvement to 
dust management in Port Hedland. 

• BHP Billiton monitoring data shows 
overall a general downward trend in 
the daily and annual levels of TSP, 
PM10 and PM2.5 in recent years, 
despite the large increase in the 
export of iron ore. 

• The background concentration of PM 
at the minesite is currently unknown 
and is most likely similar to natural 
concentrations or those of pastoral 
activities. 

• The Pardoo 
DSO Project 
will increase 
the amount 
of 
greenhouse 
gases in the 
atmosphere.  

• Emission of 
particulate 
matter may 
result in 
adverse 
health 
affects, 
impacts to 
flora and 
vegetation 
due to 
deposition 
of dust, and 
amenity-
related 
impacts in 
Port 
Hedland. 

• This project will operate in accordance with an IMS 
and the Air and Noise Management Plan. 

• An ongoing emissions monitoring and reporting 
program will be implemented. 

• Dust suppression in the forms of water carts and 
water sprinklers and sprays will be strategically 
positioned at the minesite to control dust. 

• Pre-conditioning of ore with water prior to road 
transport (i.e., 4% to 5% moisture content). 

• All road trains involved in product transport will be 
fitted with trailer covers. 

• Improvement investigations of existing dust controls 
on the hopper at the public access berth will be 
implemented (pending agreement with PHPA and 
its stevedore). 

• Dust control measures currently used by the PHPA 
and its stevedores, or FMG, will apply to the Pardoo 
DSO Project.  

• Atlas will provide a community liaison officer and 
maintain a complaints reporting system. 

• Ore will be tested for the presence of asbestos. 
• A comprehensive analysis to identify an appropriate 

greenhouse gas offset program will be undertaken 
in consultation with the Western Australian 
Government. 

• The project will generate 
approximately 128,000 tonnes of CO2e 
during the life of the project. The 
environmental management measures 
and potential offsets will mitigate the 
risk of impacts to air quality. 

• Dust impacts at the minesite are 
unlikely to be a significant issue for 
nearby residents or the minesite, given 
the large distances to nearby 
residences and the favourable 
prevailing wind directions. 

• Dust impacts associated with product 
transport are also unlikely to be 
significant given the moisture content 
of the ore and covers on the road 
trains.  

• Modelling predictions indicate that the 
Pardoo DSO Project operations by 
themselves will comply with the daily 
and annual BHP Billiton PM10 targets. 
When combined with the predicted 
PM10 concentrations from the 
modelling of the existing and approved 
projects (BHP Billiton with RGP4, FMG 
and the existing PHPA activities), a 
negligible change to both the daily and 
annual PM10 concentrations is 
predicted. 



Pardoo DSO Project  Public Environmental Review 
 

ES-xxv 
Coffey Natural Systems  we08030_6_execsum_v2.doc/December 2007 
 

Table ES4 Summary of the environmental and social impact assessment (cont’d) 
Factor Project Objective Existing Environment Potential Impact Environmental Management Predicted Outcome 
Pollution Management 
Noise and 
Vibration 

• To protect the 
amenity of nearby 
residences from 
noise and 
vibration impacts 
resulting from 
activities 
associated with 
the proposal by 
ensuring the 
noise levels meet 
statutory 
requirements and 
acceptable 
standards. 

• Avoid 
unacceptable 
adverse impacts 
on the natural 
environment, 
including native 
fauna. 

• The nearest sensitive receptors to project-related 
noise sources include the De Grey pastoral station 
and unoccupied Strelley Pump Station, residential 
areas along the product transport route, and the 
Esplanade Hotel in Port Hedland. 

• Ambient noise levels at the minesite are generally 
low given the current land use is pastoral. 

• Sensitive receivers along the product transport 
route are currently exposed to rail and road traffic. 

• Noise levels in the vicinity of the Esplanade Hotel 
currently exceed noise regulations. Day-time and 
night-time background noise levels ranging from 
LA90 57 to 62 dB have been recorded at the PHPA 
building, located 200 m northwest of the hotel. 

• Night-time noise levels are approximately LA10 53 
dB(A) at Kingsmill Street and Simpson Street, 
located approximately 600 m and 2.4 km 
northeast and east-northeast of the Esplanade 
Hotel respectively. 

• EPA Bulletin 1066 states that ‘Port Hedland relies 
on industry for its long-term sustainability. With 
this in mind, the EPA considers that it may be 
appropriate for allowable noise levels to be slightly 
higher than is normally the case in other areas of 
the state’. 

• Impacts to sensitive 
receivers caused by 
noise and vibration 
generated at the 
minesite. 

• Impacts to sensitive 
receivers caused by 
noise and vibration 
generated along the 
product transport 
route. 

• Impacts to sensitive 
receivers caused by 
noise generated 
from the existing 
Port Hedland public 
access berth, 
approved FMG 
berth or the 
proposed Utah 
Point bulk 
commodities berth. 

• This project will operate in 
accordance with IMS and the Air 
and Noise Management Plan. 

• The feasibility of installing 
exhaust silencers and non-
intrusive reverse beepers on 
front-end loaders at the port will 
be investigated. 

• All machinery will have regular 
maintenance, use standard 
noise abatement devises and be 
operated by trained personnel. 

• Blasting procedures will be 
strictly managed and will only 
occur during the daytime. 

• Product transport will be 
managed as described in the 
traffic section. 

• Quad-configuration road trains 
will be used to minimise truck 
numbers. 

• Atlas will provide a community 
liaison officer and maintain a 
complaints reporting system. 

• Given the considerable 
distance of the minesite 
from sensitive receivers, 
the predicted noise and 
vibration levels from the 
minesite are well below 
the maximum allowable 
levels.  

• Product transport noise 
levels are considered to 
be between ‘not 
perceivable’ and ‘just 
perceivable’ above 
existing traffic noise 
levels.  

• Port operations are likely 
to exceed day-time, 
evening and night-time 
noise level criteria at key 
locations in Port Hedland. 
Noise control options are 
limited. However, project-
related noise levels are 
likely to be masked by the 
existing high background 
noise levels. 
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Table ES4 Summary of the environmental and social impact assessment (cont’d) 
Factor Project 

Objective 
Existing Environment Potential Impact Environmental Management Predicted Outcome 

Social Surrounds 
Visual Amenity • To ensure that 

aesthetic values 
are considered 
and measures 
adopted to 
reduce adverse 
visual impacts 
on the 
landscape to as 
low as 
reasonably 
practicable. 

• The only viewing point for the minesite is 
along the Great Northern Highway, 
adjacent to the southern boundary of 
exploration lease E45/2330. 

• The majority of the mining activities will 
not be visible from the Great Northern 
Highway, as they will be shielded by the 
Ord Range. 

• In general, motorists along the Great 
Northern Highway are travelling at 100 
kph and have minimal opportunity to 
view the minesite area. 

• The available view is of Triodia-covered 
plain in the western portion of the 
minesite and Triodia-covered slopes of 
the Ord Range adjacent to the highway 
in the eastern portion of the minesite. 

• The closest viewing vantage point of the 
port is from the adjacent Esplanade 
Hotel and Anderson Street. 

• Campaign stockpiling and shiploading 
activities currently undertaken at the 
existing public access berth by 
Consolidated Minerals and Process 
Minerals International are visible in this 
area. 

• Visual intrusion of the 
view of the Ord 
Range and 
surrounding area as a 
result of minesite 
operations. 

• Visual intrusion of the 
view of the public 
access berth as a 
result of Atlas 
activities. 

• This project will operate in accordance with 
an IMS.  

• The only activities to be undertaken on the 
minesite on a 24-hour basis are product 
loading and transport. Lighting for these 
activities will be concentrated at the mining 
operations centre, which will not be visible 
from the Great Northern Highway. 

• No indiscriminate clearing will be undertaken 
that would result in additional visual 
intrusion. 

• Campaign use of the common user pad, 
during stockpiling and ship loading activities, 
at the existing Port Hedland public access 
berth will reduce the duration of any visual 
intrusion. 

• Dust management measures will be 
implemented as described in the air quality 
section. 

• Given that the 
majority of the 
mining activities will 
not be visible from 
the Great Northern 
Highway and the 
short-term nature of 
any possible visual 
intrusions, there is 
not expected to be 
any significant 
impacts to visual 
amenity. 

• Potential visual 
intrusion generated 
by the project at the 
port is consistent 
with the existing land 
use and will be 
restricted due to 
campaign stockpiling 
and the short life of 
the mine. The use of 
the existing public 
access berth, and 
any associated 
impacts, will cease 
when the FMG or 
Utah Point berths 
become available. 
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Table ES4 Summary of the environmental and social impact assessment (cont’d) 
Factor Project 

Objective 
Existing Environment Potential Impact Environmental Management Predicted Outcome 

Social Surroundings 
Indigenous 
Heritage 

• To ensure that 
changes to the 
biophysical 
environment 
do not 
adversely 
affect 
historical and 
cultural 
associations 
and to comply 
with relevant 
indigenous 
heritage 
legislation and 
agreements. 

• The minesite is 
located within the area 
inherited by the Ngarla 
people under the 
Native Title Act. 

• A search conducted 
by PNTS (2007) of the 
Department of 
Indigenous Affairs 
(DIA) Aboriginal 
Heritage inquiry 
system identified 12 
registered sites on or 
in close proximity to 
the minesite, as 
defined by exploration 
lease E45/2330 and 
the northern portion of 
E45/2380. 

• Ground 
disturbance 
resulting in 
disturbance of 
known 
indigenous 
heritage sites of 
significance. 

• Ground 
disturbance 
resulting in 
disturbance of 
unknown 
indigenous 
heritage sites of 
significance. 

• Impact on 
landscape values 
due to changes 
in landscape and 
topography. 

• This project will operate in accordance with an IMS and the 
corporate Indigenous Peoples Policy. 

• Atlas will continue to honour its Native Title Agreement with the 
Ngarla people (dated 10 June 2006). 

• Additional surveys (both archaeological and ethnographic) will 
be undertaken for areas of proposed project disturbance prior 
to any ground disturbance commencing. 

• Disturbance will not occur to sites of high cultural significance, 
such as the Ridley River Pool and Fisherman’s Cave. 

• Where requested by the Ngarla people, Atlas will invite at least 
two Ngarla representatives to be present during ground-
disturbing activities at the minesite.  

• Atlas will consult with the Ngarla people and PNTS to identify 
the significance of artefacts found on site should additional 
items of interest be identified during surveys, and apply for a 
Section 18 approval under the Aboriginal Heritage Act 1978 to 
remove the item where agreement with the Ngarla people is 
reached. 

• Atlas will design the project to minimise impacts to the 
landscape values of the Ord Range. 

 

Considering the Native Title 
Agreement between the 
Ngarla people and Atlas, and 
that the majority of the 
proposed disturbance areas 
have been surveyed for 
ethnographical and 
archaeological values, and 
that no indigenous heritage 
issues have been identified 
within the minesite 
disturbance footprint to date, 
the project is considered to 
have an acceptable level of 
impact on indigenous 
archaeological and 
ethnographic values. 
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Table ES4 Summary of the environmental and social impact assessment (cont’d) 
Factor Project Objective Existing Environment Potential Impact Environmental Management Predicted Outcome 
Social Surroundings 
Non-Indigenous 
Heritage 

• To ensure that 
changes to the 
biophysical 
environment do not 
adversely affect 
historical and cultural 
associations within 
the area and to 
comply with relevant 
heritage legislation. 

• There are no non-indigenous 
heritage sites identified within 
the minesite. 

• There is one listed non-
indigenous heritage site in the 
vicinity of the minesite and four 
in the vicinity of the product 
transport route. 

• The nearest non-indigenous 
heritage site to the mining 
operation is the De Grey 
Station Group, which is 
approximately 10 km away from 
the mine. 

• Disturbance to known non-
indigenous historic and 
cultural heritage sites 
through vibration. 

• Disturbance to unknown 
non-indigenous historic 
and cultural heritage sites 
through ground 
disturbance or vibration. 

• This project will operate in 
accordance with an IMS. 

• Blasting procedures will be strictly 
managed. 

• Product transport will be managed as 
described in the traffic section. 

• Measures to manage potential 
impacts to unknown non-indigenous 
cultural heritage will be similar to that 
described in the indigenous heritage 
section. 

 

Given the absence of sites, 
and that noise, vibration and 
traffic are unlikely to impact 
surrounding sites, the 
potential for impact to non-
indigenous heritage is 
consider unlikely. 



Pardoo DSO Project  Public Environmental Review 
 

ES-xxix 
Coffey Natural Systems  we08030_6_execsum_v2.doc/December 2007 
 

Table ES4 Summary of the environmental and social impact assessment (cont’d) 
Factor Project 

Objective 
Existing Environment Potential Impact Environmental Management Predicted Outcome 

Social Surroundings 
Land Use • To ensure that 

existing and 
future land users 
of the 
environment are 
not 
compromised. 

• The area surrounding the proposed 
minesite is currently under mining or 
exploration tenements for mineral 
production, exploration and prospecting.  

• Atlas’s mining tenements overlap the De 
Grey pastoral station and abut the Strelley 
pastoral station. 

• Part of the minesite lies within the western 
boundary of the De Grey River Water 
Reserve.  

• There are no conservation reserves or any 
other land managed by the DEC within the 
minesite. 

• No commonwealth lands, commonwealth 
reserves, state reserves or regional forest 
agreements are within a 5-km radius of the 
minesite. 

• A MRWA gravel reserve is located within 
the minesite near the highway intersection. 

• A communications tower is located 
approximately 3 km southeast of the 
minesite. 

• The De Grey–Mullewa Stock Route reserve 
is located northwest of the minesite and is 
1 km from the minesite at its closest point. 

• Reduction in land 
availability for 
pastoral purposes 
during and after 
mining. 

• Impacts to cattle 
due to reduction in 
available grazing 
land and potential 
for vehicle 
collisions with 
cattle. 

• Impacts to water 
quality or quantity 
in the De Grey 
River Water 
Reserve borefield. 

• Reduced 
availability of the 
MRWA gravel 
reserve during the 
proposed three-
month construction 
period. 

• This project will operate in 
accordance with an IMS and the 
Mine Completion and Rehabilitation 
Plan. 

• A compensation agreement and 
stock management contract will be 
negotiated with the pastoralist. 

• Infrastructure, such as the access 
road or new bores, that may benefit 
the pastoralist at the end of mining 
life, may be retained at the 
pastoralist’s request (so long as other 
environmental objectives are not 
compromised). 

• Final rehabilitation of the minesite on 
completion will aim to create a stable 
landscape congruent to the 
surrounding landforms. 

• Management measures to reduce the 
risk of adversely affecting the De 
Grey River Water Reserve borefield 
will be implemented as discussed in 
the groundwater section. 

• Consultation with MRWA regarding 
use of the existing gravel reserve 
borrow pit disturbance area will 
continue during construction of 
minesite infrastructure. 

• The Pardoo DSO Project 
will result in a net loss of 
grazing land due to the 
creation of open pit areas 
and waste rock dumps, 
and it is likely that some 
mortality of or injury to 
cattle will occur during the 
life of the mine. However, 
the implementation of 
management measures 
are likely to result in a net 
benefit to the pastoralist. 

• Potential impacts of the 
project on the water 
reserve are summarised 
above in the groundwater 
section. 

• MRWA are unlikely to be 
significantly affected by the 
Pardoo DSO Project given 
their intermittent use of the 
gravel reserve and 
associated infrastructure, 
combined with the required 
approval from MRWA to 
use the reserve. 
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Table ES4 Summary of the environmental and social impact assessment (cont’d) 
Factor Project Objective Existing Environment Potential Impact Environmental Management Predicted Outcome 
Other 
Traffic • To ensure that 

unacceptable road 
and road 
intersection 
operational 
problems do not 
occur as a direct 
consequence of 
the project and to 
ensure 
compliance with 
all statutory 
requirements and 
government 
guidelines. 

• The product transport route from the minesite 
to the port consists of two main roads and 
three local roads. 

• The proposed product transport route is on an 
established route for road trains. 

• Up to 10,640 vehicles per day travel the Great 
North Highway south of Port Hedland Road. 

• Concessional loading approval from MRWA is 
required. 

• Peak hours for traffic in Port Hedland are 6.00 
to 8.00 a.m. and 4.00 to 6.00 p.m. 

• Traffic consists of approximately 90% light 
vehicles and 2% long vehicles and road trains 
in Port Hedland, increasing to approximately 
74% and 14% near the minesite respectively. 

• The product transport route intersects 
numerous rail lines. 

• Along the product transport route, the Cooke 
Point Drive/Port Hedland Road and Great 
Northern Highway/Port Hedland Road 
intersections experience high vehicle traffic 
movements during peak hours. 

• Intersection crash data indicates that 
accidents involving trucks and road trains on 
Port Hedland’s roads are not currently over-
represented. 

• Increase in traffic 
volumes and 
percentage of 
heavy truck traffic 
resulting in a 
decrease in the 
existing level of 
service for 
intersections and 
the road network in 
general. 

• Increased truck 
traffic resulting in 
increased noise 
impact for adjacent 
residents. 

• This project will operate in 
accordance with an IMS and the 
Transport Management Plan. 

• Quad-configuration road trains for 
product transport will be used to 
reduce the number of trucks on the 
roads. 

• Project-related restrictions on product 
transport times will be imposed in the 
Town of Port Hedland (peak hour 
between 4.00 p.m. to 6.00 p.m.). 

• All drivers will be required to sign a 
Code of Conduct that requires 
responsible driving. 

• Buses will be used to transport 
personnel, if feasible, thereby 
minimising the number of cars on the 
road. 

• Product transport to the existing Port 
Hedland public access berth will 
occur on a campaign basis, thereby 
minimising noise exposure. 

• Atlas will provide a community liaison 
officer and maintain a complaints 
reporting system. 

 

A number of road 
intersections within 
Port Hedland are 
operating at near 
practical capacity 
during certain peak 
hours. Given the 
commitment to not 
transport product on 
these roads during the 
afternoon peak hour, 
and despite the 
possibility of increased 
levels of congestion or 
delays, no 
unacceptable levels of 
congestion or delay to 
the existing road 
network as a result of 
this project are 
forecasted. 
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Table ES4 Summary of the environmental and social impact assessment (cont’d) 
Factor Project 

Objective 
Existing Environment Potential Impact Environmental Management Predicted Outcome 

Other 
Socio-
Economic 

• To ensure 
that the 
existing and 
future social 
and 
economic 
environment 
of Port 
Hedland is 
not 
adversely 
impacted. 

• Currently, the population in Port Hedland is approximately 
11, 958 (ABS, 2007c). 

• The unemployment rate is higher in Port Hedland than the 
state average, and the median weekly individual income is 
higher, reflecting the dominance of resource-based 
employment in the area 

• The proportion of Port Hedland’s employed population was 
94.9% in 2006, which was lower than the Western 
Australian average of 96.3% in the same year (ABS, 
2007b; ABS, 2007c). 

• Port Hedland’s economy is dominated by the mining 
sector; however, construction, health care and social 
services sectors are also major industries 

• Apart from several planned road improvements, the 
existing infrastructure of Port Hedland is currently 
adequate to service projected growth in the short term. 

• Dwellings within the Port Hedland residential area are in 
high demand, with fewer dwellings available and a higher 
average price for home rentals and purchases than those 
in South Hedland. 

• In addition to population growth, the port expansion and 
mining projects create significant demand for short-term 
accommodation for construction workers. 

• The current resources boom and the strain on existing 
accommodation infrastructure has resulted in a number of 
itinerant-workers’ accommodation camps located on the 
outskirts of town. 

• Competition for 
skilled labour and 
technical personnel. 

• Increased pressure 
on local facilities, 
particularly 
accommodation. 

• Dust, noise, traffic 
and visual amenity. 

• Benefits to the 
Western Australian 
and Australian 
economies. 

• Economic benefits 
to the community. 

• Increased 
employment 
opportunities and 
choice. 

• This project will operate in accordance 
with an IMS. 

• Atlas will attempt to house their workforce 
within Port Hedland and will encourage 
their contractors to do the same, which 
will maximise economic benefit to the 
community. 

• If accommodation is require for contracts, 
existing large-scale accommodation 
facilities within Port Hedland will be 
sought if they become available. 

• Atlas will continue to be actively involved 
in the Land Use Master Plan Steering 
Committee, which was formed to address 
land use issues facing the Port Hedland 
community. 

• Atlas will implement management 
measures to increase employment and 
contracting opportunities within the Port 
Hedland community. 

• Dust, noise, traffic and visual amenity will 
be managed as discussed in their 
respective sections. 

• Atlas will provide a community liaison 
officer and maintain a complaints 
reporting system. 

 

The Pardoo DSO 
Project represents 
only a small growth in 
the mining sector 
compared to existing 
and approved mining- 
and petroleum-related 
operations in the 
Pilbara region. 
Potential impacts to 
the local community 
will be partially offset 
by the benefits to the 
Western Australian 
and local economies, 
increased 
employment 
opportunities and 
choices, and an 
increased social 
participation within 
the local community. 
Atlas will continue to 
investigate 
accommodation 
options for the 
workforce. 
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8. Rehabilitation and Mine Completion 
The Conceptual Mine Completion and Rehabilitation Plan is provided as part of this 
PER. The conceptual plan will be reviewed and expanded to become a detailed mine 
completion plan prior to closure. This review process will incorporate the results of the 
project detailed design, stakeholder consultation (particularly that with the regulators and 
the pastoralist), and additional specialist studies undertaken. Regulators will be 
consulted during the ongoing development of the plan and will be updated on closure 
concepts and plans through the Annual Environmental Report (AER) process. 

Post-mining, land use is anticipated to revert to the existing pastoral activities and, given 
that the areas lies within an exploration lease, additional mineral exploration. 

9. Consultation 
Altas has proactively consulted with the project’s key government and non-government 
stakeholders since the initiation of the impact assessment and approvals process in 
2006. The project’s consultation register comprises the following: 

• Government stakeholders: 
– Department of Environment and Conservation (DEC). 
– Department of Environment and Water Resources (DEWR). 
– Department of Industry and Resources (DoIR). 
– Department of Water (DoW). 
– Port Hedland Port Authority (PHPA). 
– Town of Port Hedland Council. 
– Main Roads Western Australia (MRWA). 
– Water Corporation. 

 
• Non-government stakeholders: 

– Indigenous communities (Ngarla people, primarily through their representatives, 
the PNTS. 

– Care for Hedland Environmental Association. 
– Conservation Council of Western Australia. 
– Members of the Port Hedland community. 
– Pastoralist (De Grey Station). 
– Pilbara Development Commission (PDC). 
– Pilbara Iron Ore Alliance. 
– Port Hedland Chamber of Commerce. 
– Port Hedland Progress Association. 
– Wedgefield Association. 
– Wildflower Society of Western Australia. 
– BHP Billiton Ltd. 
– Fortescue Metals Group Ltd. 
– Process Minerals International Pty Ltd. 
– Consolidated Minerals Ltd. 
– Aditya Birla Minerals Ltd. 
– Dampier Salt Ltd. 
– Polaris Metals NL. 
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Atlas recognises that ongoing consultation with key stakeholders is critical to ensuring 
environmental and social concerns are raised and addressed during the life of the mine. 
As such, Atlas will continue its proactive consultation program through the development 
and implementation of a stakeholder consultation program. 

10. Environmental and Social Management 
Atlas is committed to developing and working within a corporate Integrated Management 
System (IMS) encompassing the project’s environmental, social and health and safety 
management systems, enabling Atlas to document and achieve the company’s policies, 
objectives and commitments. The IMS will be developed and implemented prior to 
commencement of project construction activities. 

The IMS will primarily consist of an Environmental Management Plan, which will consist 
of individual management plans that address key environmental aspects. The following 
management plans have been included in this PER: 

 • Water Management Plan. 
• Flora and Vegetation Management Plan. 
• Fauna Management Plan. 
• Air and Noise Management Plan. 
• Waste Management Plan. 
• Hydrocarbons and Dangerous Goods Management Plan. 
• Transport Management Plan. 
• Conceptual Mine Completion and Rehabilitation Plan. 

Relevant government and non-government stakeholders will have an opportunity to 
comment on the adequacy of the management plans during the PER four-week public 
review period. In the event that the Minister for the Environment considers the project to 
be environmentally acceptable, it is envisaged that this up-front approach will provide 
realisable benefits to both the EPA and Atlas by minimising the resources and time 
required to develop and review the management plans post-approval. 
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1. Introduction 

1.1 Purpose of Document 
The Atlas Iron Limited Pardoo Direct Shipping Ore (DSO) Project was deemed as 
needing a level of assessment of Public Environmental Review (PER) under the 
provisions of the Environmental Protection Act 1986 by the Western Australian 
Environmental Protection Authority (EPA) on 16 July 2007. A PER document has 
subsequently been prepared for the Pardoo DSO Project, which seeks to produce and 
export iron ore at a production rate of up to 1.5 million tonnes per annum (Mtpa). 

The objectives of this PER document are to: 

• Discuss the extent of community and government stakeholder consultation.  

• Describe the minesite, product transport and export components of this proposal. 

• Consider this proposal in the context of the local and regional environmental values. 

• Identify and discuss the potential impacts of the proposal on factors of the 
environment. 

• Describe the best practice management arrangements and commitments to 
ameliorate the potential impacts to the most practical level possible. 

• Address the principles of environmental protection.  

• Describe the alternatives considered for minimising environmental impacts. 

• Demonstrate to the EPA and the Minister for the Environment that the project is 
environmentally acceptable. 

1.2 Proponent 
The proponent of the Pardoo DSO Project is Atlas Iron Limited, formerly known as Altas 
Gold Limited. Historically, Atlas Gold Limited was listed on the Australian Stock 
Exchange and as at 17 December 2004, held over 500,000 hectares of prospective 
ground for iron ore, gold and base metals in the northeast Pilbara region. Aggressive 
exploration strategies and high-quality drilling intercepts on the Pardoo tenements saw 
Atlas Gold Limited move from being a diversified exploration company to a company 
wholly focused on iron ore. To better reflect this new core business, the shareholders 
voted in favour of a name change to Atlas Iron Limited (Atlas) in March 2006. Atlas 
currently consists of four board members and five management positions. All executive 
employees have considerable experience in mining within Western Australia. 

1.3 Project Objectives 
Atlas has the following objectives for the Pardoo DSO Project:  
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• Utilise the Pardoo DSO Project as a platform for growth and diversification of the 
company’s interests. 

• Demonstrate Atlas's capacity to aggressively and responsibly explore and develop 
resources within its control, leading to an 'investment of choice' status within capital 
markets. 

• Utilise the Pardoo DSO Project to foster socio-economic opportunities for local 
communities in the Pilbara region, including indigenous people and communities. 

• Safely operate an economically viable open cut mining operation. 

• Operate the project in a safe, responsible and economic manner while mitigating 
social and environmental impacts. 

1.4 Project Overview 
The Pardoo DSO Project is located in the Pilbara region of Western Australia, with its 
minesite situated approximately 70 km east of Port Hedland (Figure 1.1). The project is 
based on an identified iron ore resource of approximately 7.4 million tonnes (Mt) and 
proposes an ore production rate of 1.5 Mtpa that results in a mining life of 5 to 6 years. 

The Pardoo DSO Project involves the open cut mining of eight small pits to obtain direct-
shipping quality hematite. The ore will be crushed, screened and stockpiled on site prior 
to being loaded into road trains for road haulage to the appropriate berth at Port 
Hedland. Ore will be stockpiled at the port until it is loaded onto Panamax-size (i.e., 
65,000-t) ships for export to overseas customers. 

Initially, ore will be exported via trial shipments through an existing Port Hedland Port 
Authority (PHPA) public access berth in Port Hedland (Figure 1.2). It is anticipated that 
exports through this berth will be between 390,000 tonnes per annum (tpa) and 
500,000 tpa.  

Atlas recently signed a memorandum of understanding (MoU) with Fortescue Metals 
Group Ltd (FMG) for access to FMG’s Anderson Point berth. The MoU indicates that 
FMG and Atlas will negotiate in good faith the commercial terms by which Atlas can 
access and export from the FMG berth up to a rate of 1 Mtpa. Access would be sought 
for the interim period between the Pardoo DSO Project mine start up and the 
commissioning of the Utah Point bulk commodities berth (see Figure 1.2). 

Atlas’s environmentally and socially preferred option is access to the FMG berth facilities 
rather than interim access to the existing Port Hedland public access berth. Should FMG 
berth facilities become available in 2008, Atlas will reconsider the need to transport and 
export from the existing Port Hedland public access berth. 

When the Utah Point bulk commodities berth becomes available in 2009, Atlas will cease 
exporting through the existing Port Hedland public access berth or FMG berth. Exports 
through the Utah Point berth are anticipated to be up to 1.5 Mtpa. 
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1.5 Location 
The project location consists of the following areas: 

• Minesite: the minesite is defined by the proposed areas of disturbance within 
exploration lease E45/2330. The minesite within this exploration lease area has the 
following mining (M), general purpose (G) and miscellaneous licences (L); 
M45/1158, M45/1157, M45/1159, M45/1170, G45/273, G45/277, L45/154, L45/175 
and L45/176 (Figure 1.3). Additional leases will be applied for when necessary to 
accommodate minesite infrastructure and disturbance as the project progresses. 

• Product transport route: the product transport route from the minesite will travel 
along the Great Northern Highway to the relevant berth (Figures 1.3 and 1.4). 

• The export port: export will initially be through the existing public access berth or 
FMG berth in 2008, followed by the proposed Utah Point bulk commodities berth 
upon commissioning (see Figure 1.2). 

1.6 Key Characteristics 
The key characteristics of the Pardoo DSO Project are listed in Table 1.1. 

Table 1.1  Pardoo DSO Project – key characteristics 
Element Description Section in 

the PER 
Life of mine (mine production) 5 to 6 years. 5.1.3 
Major project components • Minesite. 

• Product transport route (consisting of the 
existing road network). 

• Export port: initially existing public access 
berth in Port Hedland or FMG berth, followed 
by Utah Point bulk commodities berth (once 
commissioned). 

5 

Size of DSO resource 7.4 Mt. 5.1.3 
No. of open pits Eight: Bobby, Glenda, Alice East, Alice West, 

Olivia, Connie, South Limb and South Limb 
West. 

5.3 

Area of disturbance Approximately 278 ha. 5.2.5 
Operational hours Minesite: mining, crushing and screening – 

12 hours (daytime shifts only), 7 days a week. 
5.13.3 

 Minesite: product loading and hauling – 
24 hours, 7 days a week1. 

5.13.3 

 Product transport (along the Great Northern 
Highway): 24 hours, 7 days a week1. 

5.13.3 

 Product transport (within Port Hedland): 
22 hours2, 7 days a week1. 

5.13.3 
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Table 1.1  Pardoo DSO Project – key characteristics (cont’d) 
Element Description Section 

in the 
PER 

Ore mining rate 1.5 Mtpa. 5.3 
Waste rock volume over 
project life 

• 10.9 Mt waste rock to be mined. 
• Maximum of 9.1 Mt to be placed in four waste 

rock dumps. 

5.5 

No. waste rock dumps Four: Bobby/Glenda, Alice, Olivia and South 
Limb. 

5.5.2 

No. of pits extending below the 
water table 

Four: Bobby, Glenda, Alice East and South 
Limb. 

5.3.3.1 

No. pits backfilled above the 
water table 

Three: Either Bobby or Glenda, Alice East and 
South Limb West3. 

5.3.1 

Dewatering volume Estimated at a maximum of approximately 
5,100 kL/day. 

5.3.3.1 

Environmental discharge of 
surplus water 

Estimated at approximately 2,200 kL/day; 
potential for 5,100 kL/day. 

5.3.3.2 

Estimated discharge water 
saturation zone 

Northern discharge point 13.6 ha and southern 
discharge point 9.2 ha. 

6.2.2.5 

Water source and 
requirements (minesite) 

• Potable: De Grey River Water Reserve 
borefield scheme water (approximately 
11 MLpa). 

• Minesite operations (dust suppression and 
washdown): open pit dewatering. 

• Port dust suppression: scheme water 
(approximately 5,800 L/shipment).  

5.11.1 

Power source and 
requirements (minesite) 

Diesel-powered generators (approximately 
2 million volt amperes (MVA) per year). 

5.11.2 

Fuel use and storage • Two 105,000-L self-bunded tanks. 
• Approximately 6 MLpa diesel use (including 

power generation). 

5.7 and 
5.11.4 

Transport to ports • Quad-configuration road trains. 
• Maximum of 5 truck movements per hour (i.e., 

includes empty and full trips). 

5.9 

1 Product transport to the existing Port Hedland public access berth will not be continuous throughout the year. 
Instead it will be scheduled as a two- to three-week campaign for approximately six to eight times per year. 
Continuous product transport is likely to occur when ore is being transported to the FMG or Utah Point 
berths. 

2 Accounting for the avoidance of trucking during afternoon peak hour. 
3 South Limb West will not be mined below the water table but will be backfilled to some extent. 
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1.7 Key Environmental and Social Factors 
The EPA considers the key factors of the Pardoo DSO Project that require detailed 
assessment and management to be: 

• Groundwater and surface water. 
• Subterranean fauna. 
• Flora and vegetation. 
• Rehabilitation and mine completion. 
• Air quality (i.e., dust levels). 

The key factors identified by the EPA are considered high-priority issues for this PER 
and have been assessed and presented in more detail than issues identified as of lower 
priority. Furthermore, detailed management plans addressing these key factors have 
been prepared and are included in this PER for the EPA and public to review 
(Appendix A). 

In covering the other factors identified in the EPA’s Guide to Environmental Impact 
Assessment (EIA) Environmental Principles, Factors and Objectives, Table 1.2 provides 
a list of the factors and their corresponding section in this document where a summary of 
the relevant impact assessment can be found. 

Table 1.2  Key environmental and social factors considered in this PER 
EPA Factor Factor Considered and Relevant 

Section Title in the PER 
Relevant Section in 

the PER 
Biophysical Factor 
Flora Flora and Vegetation1 6.2.4 
Fauna Terrestrial Fauna (which includes 

Short Range Endemics) 
Subterranean Fauna1 

6.2.5 

Wetlands (wetlands, rivers) Surface Water1  6.2.2 
Water (surface or ground) Surface Water1 

Groundwater1 
6.2.2 and 6.2.3 

Land (terrestrial) Soils and Landform 6.2.1 
Land (marine) Not applicable to this project Not applicable 
Conservation Areas Geoheritage and Conservation 4.4.3 
Pollution Management Factor 
Air Quality Air Quality1 6.3.1 
Water Quality (surface, marine 
or ground) 

Surface Water1 
Groundwater1 

6.2.2 and 6.2.3 

Soil Quality Soils and Landform 6.2.1 
Noise Noise and Vibration 6.3.2 
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Table 1.2  Key environmental and social factors considered in the PER (cont’d) 
EPA Factor Factor Considered and Relevant 

Section Title in the PER 
Relevant Section in 

the PER 
Pollution Management Factor (cont’d) 
Radiation Not applicable to this project Not applicable 
Light Visual Amenity 6.4.4 
Greenhouse gas Air Quality 6.3.1 
Social Surrounds Factor 
Heritage Indigenous Heritage 

Non-indigenous Heritage 
6.4.2 and 6.4.3 

Risk Scope of Investigations and Impact 
Assessment 

6.1 

Visual Amenity Visual Amenity 6.4.4 
Recreation Land Use2 6.4.5 
Other 
Decommissioning Rehabilitation and Mine Completion1 5.12 
None Traffic 6.4.1 
None Socio-economic  6.4.6 
1 Key factors considered relevant to the impact assessment by the EPA. 
2 Note that none of the project component areas is used for recreation. Land use of each project component 

area is identified in Section 6.4.5. 

Please note that early in the engineering design of this project, a maximum production 
rate of 3 Mtpa was intended. This production rate has since been revised to a maximum 
production rate of 1.5 Mtpa. A number of specialist studies have assessed the 3 Mtpa 
scenario and thus, depict potentially larger impacts than might occur. This production 
rate change is noted in sections and specialists studies where such is the case.  

1.8 Development Timeline  
Table 1.3 provides the Atlas development schedule for the project. 

Table 1.3  Project development schedule 
Development Stage Indicative Timing 
Obtain key government approvals July 2008 
Final leases granted July 2008 
Commence on-site construction  August 2008 
Commence mining  September 2008 
First shipment of ore exported Late 2008 
First shipment of ore from new bulk commodities berth  Late 2009 
Mining ceases (based on current resource) Late 2013 
Decommissioning and site closure completed 2014 

1.9 Project Team 
Coffey Natural Systems Pty Ltd has prepared this PER document with technical input 
from Atlas and its environmental engineering team Engenium. Additionally, a number of 
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specialist consultants have undertaken a variety of studies to form the basis for this 
impact assessment. The specialist reports are provided in full in the appendices and are 
summarised in this document. The project team involved in this PER is listed in 
Table 1.4. 

Table 1.4  Project team 
Name Organisation Expertise/ Role 
Ken Brinsden Atlas Operations Manager 
Garry Plowright Atlas Land Tenure and Approvals Manager 
Sarah Edgar Atlas Senior Environmental Specialist 
Andrew Pym Coffey Natural Systems Project Director 
Nick Phillips Coffey Natural Systems Project Manager 
Cameron Ralph Coffey Natural Systems Environmental Consultant 
Natassja Raymond Coffey Natural Systems Environmental Consultant 
Lisa Reilly Coffey Natural Systems Environmental Consultant 
Owen Pitts Air Assessments Pty Ltd Air quality assessment 
Mike Bamford M.J. and A.R. Bamford 

Consulting Ecologists  
Terrestrial fauna assessment 

Garry Bennison Ecowise Consulting  Subterranean fauna assessment: 
stygofauna 

Dr. Stefan Eberhard Subterranean Ecology Subterranean fauna assessment: 
troglofauna 

Graeme Campbell Graeme Campbell and 
Associates Pty Ltd 

Geochemical materials characterisation 

Rob Loch Landloch Pty Ltd Soils and landform assessment 
Daniel Lloyd Lloyd Acoustics Pty Ltd Noise and vibration assessment 
Gary Clark MWH Australia Pty Ltd  Surface water and groundwater 

assessment 
David Wilkins Sinclair Knight Mertz  Traffic assessment 
Greg Woodman Woodman Environmental 

Consulting Pty Ltd 
Flora assessment 

Adam White CAD Resources Drafting 
Mike Begley Engenium Engineering 
Jason Cross Engenium Engineering 
Bryan Mower Engenium Engineering 

 

1.10 Document Structure 
This PER is structured as follows: 

• The main report, which is intended to be understood without reference to supporting 
technical reports or management plans. 

• The appendices, which contain the above mentioned supporting technical studies 
and management plans has been provided electronically at the back of the report. 
The appendices has been broken up into three volumes: 
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– Appendices Volume 1 contains Appendix A. 
– Appendices Volume 2 contains Appendices B to H. 
– Appendices Volume 3 contains Appendices I to P. 
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2. Legislative Framework 

2.1 Introduction 
The environmental impact assessment process for the Pardoo DSO Project is being 
undertaken in accordance with the requirements of two key pieces of environmental 
legislation: the Australian Commonwealth Environmental Protection and Biodiversity 
Conservation Act 1999 and the Western Australian Environmental Protection Act 1986. 
Once the project receives environmental approval, additional approvals will be 
necessary under other Commonwealth and Western Australian legislation (e.g., the 
Mining Act 1978). Relevant EPA, government and industry publications have been 
considered in the preparation of this Public Environmental Review (PER) document to 
satisfy the requirements of the agencies responsible for administration of the approvals 
process and in aspiring to implement best practice management measures. 

2.2 Commonwealth Legislation 

2.2.1 Environmental Protection and Biodiversity Conservation Act 1999 

The Environmental Protection and Biodiversity Conservation Act 1999 (EPBC Act) is a 
Commonwealth Act that is administered by the Australian Commonwealth Government 
Department of Environment and Water Resources (DEWR) (formerly the Department of 
Environment and Heritage). The Commonwealth approval process is triggered by an 
action, which will, or is likely to have, a significant impact on matters of national 
significance. 

On 9 July 2007, the Pardoo DSO Project was referred to the DEWR for consideration 
under the provisions of the EPBC Act. The DEWR provided written advice on 
8 August 2007 that the referral had been assessed and the project was determined to be 
not a controlled action needing approval under the EPBC Act. Notwithstanding this 
assessment, the potential impacts to matters of national environmental significance as a 
result of the project have been assessed within this PER. 

2.2.2 Native Title Act 1993 

The Commonwealth Native Title Act 1993 recognises that some indigenous people in 
Australia continue to hold rights and interests over land and water, which stem from their 
traditional laws and customs (i.e., native title). This legislation provides for indigenous 
people to claim a native title and a process for negotiating and compensating for the loss 
or impairment of indigenous native title over an area of land or water. 

The Pardoo DSO Project minesite is located within the area inherited by the Ngarla 
people under the Native Title Act (Federal Court File No. WAG6185/98 and Tribunal File 
No. WC99/26). Atlas has signed a deed of agreement with the Ngarla people (dated 
10 June 2006) and both exploration and mining will be conducted on site in accordance 
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with this agreement. Atlas will maintain regular consultation with the Ngarla people and 
their representatives the Pilbara Native Title Service (PNTS). 

2.3 Western Australian Legislation 

2.3.1 Environmental Protection Act 1986 

The Environmental Protection Act 1986 is the primary legislation that governs 
environmental impact assessment and protection in Western Australia. Approvals can be 
required under two parts of the Act: Part IV - Environmental Impact Assessment and 
Part V - Environmental Regulation.  

2.3.1.1 Part IV – Environmental Impact Assessment 

Part IV of the Environmental Protection Act enables the EPA to carry out environmental 
impact assessment of development proposals that are considered to have a significant 
effect on the environment. 

On 26 June 2007, Atlas referred the Pardoo DSO Project to the EPA, as required under 
Section 38 of the Environmental Protection Act. The EPA set the level of assessment for 
the Pardoo DSO Project as PER on 16 July 2007, with a four-week public review period. 
No public appeals were received by the Appeals Convenor on the level of assessment 
set by the EPA. An outline of the approval process for a PER level of assessment is 
provided in Figure 2.1. 

A PER level of assessment is typically applied to proposals of local or regional 
significance that raise a number of significant environmental factors, some of which are 
considered complex and require detailed assessment to determine whether, and if so, 
how, they can be managed. In determining the level of assessment for the Pardoo DSO 
Project, the EPA considered that the project raised a number of significant environmental 
issues relating to ground water, surface water, subterranean fauna, flora, noise and dust, 
which require substantial assessment and management.  

On 8 August 2007, Atlas submitted a draft environmental scoping document (ESD) to the 
EPA, outlining the proposed scope of works considered necessary to ensure an 
adequate environmental impact assessment and effective management of the project. 
The EPA and other key advisory authorities reviewed and provided comments on the 
ESD. On 4 October 2007, Atlas presented a revised version of the ESD to the EPA 
Board, who subsequently provided written advice on the 11 October 2007 that the ESD 
had been approved. 

This PER document has been prepared in accordance with the approved project ESD, 
the requirements of clause 6.3 of the Environmental Impact Assessment (Part IV, 
Division 1), Administrative Procedures 2002 and the EPA guide to preparing a PER. 

2.3.1.2 Part V – Environmental Regulation 

Part V of the Environmental Protection Act establishes a range of statutory instruments 
to permit the assessment and management of environmental outcomes arising from 
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industry emissions. Prescribed premises, as listed within Schedule 1 of the 
Environmental Protection Regulations 1987, require a works approval from the 
Department of Environment and Conservation (DEC) before works can commence on a 
premises likely to cause, increase, alter or result in a discharge of waste, emission of 
noise, odour or electromagnetic radiation to the environment. Atlas anticipates the need 
to apply for works approvals and subsequent licences for the construction and operation 
of a number of prescribed activities at the minesite including the processing of metallic 
ore (category no. 5) and mine dewatering (category no. 6). 

2.3.2 Mining Act 1978 

Under the Mining Act 1978, the proponent must submit a mining proposal to the 
Department of Industry and Resources (DoIR) prior to mining activities commencing on a 
mining tenement. A mining proposal is a document that provides detailed information on 
identification, evaluation and management of significant environmental impacts relating 
to a proposed mining development and the surrounding environment. Environmental 
commitments made in the mining proposal become legally binding obligations once the 
mining proposal is approved. 

This PER document will form the basis for the mining proposal that will be submitted to 
DoIR. The mining proposal will be developed in consultation with the DoIR and submitted 
shortly after lodgement of the PER with the EPA. 

2.3.3 Other Relevant Legislation 

The project will be undertaken in accordance with other relevant State legislation 
pertaining to planning, environmental management and heritage matters, including: 

• Aboriginal Heritage Act 1972.  
• Agriculture and Related Resources Protection Act 1976. 
• Bush Fires Act 1954. 
• Civil Aviation Act 1988. 
• Conservation and Land Management Act 1984. 
• Contaminated Sites Act 2003. 
• Country Areas Water Supply Act 1947. 
• Dangerous Goods (Transport) Act 1998. 
• Dangerous Goods Safety Act 2004. 
• Electricity Act 1945. 
• Environmental Protection (Clearing of Native Vegetation) Regulations 2004. 
• Environmental Protection Regulations (Noise) 1997. 
• Environmental Protection Regulations 1987. 
• Explosives and Dangerous Goods Act 1961. 
• Health Act 1911. 
• Heritage of Western Australia Act 1990. 
• Land Administration Act 1997. 
• Local Government Act 1995. 
• Main Roads Act 1930. 
• Mine Safety and Inspection Act 1994. 
• Mining Act 1978. 
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• Occupational Safety and Health Act 1984. 
• Planning and Development Act 2005. 
• Rail Safety Act 1998. 
• Rights in Water and Irrigation Act 1914. 
• Soil and Land Conservation Act 1945. 
• Water Supply Sewerage and Drainage Act 1912. 
• Waterways Conservation Act 1976. 
• Wildlife Conservation Act 1950.  

The minesite overlaps the De Grey River Water Reserve, gazetted under the Country 
Areas Water Supply Act 1947 on 12 August 1977. This water reserve is classified by the 
Department of Water (DoW) as a Priority 1 water reserve and forms part of the Town of 
Port Hedland shire scheme water supply. Development within the water reserve will be 
undertaken in accordance with the Water Quality Protection Note, ‘Land Use 
Compatibility in Public Drinking Water Source Areas’ (DoE, 2004). This note lists mining 
as an activity ‘compatible with conditions’ within a Priority 1 water reserve. 

2.4 Local Government Legislation 
All components of the Pardoo DSO Project are within the Town of Port Hedland’s local 
government area and are governed by Town Planning Scheme No. 5. The minesite is 
located on land zoned as ‘rural’, and all of the proposed minesite activities are permitted 
with Council approval. 

2.5 Approvals 

2.5.1 Existing Approvals 

Exploration Lease E45/2330 approval is currently held by Atlas for its exploration work 
(i.e., drilling for iron ore) on the minesite. Each individual exploration drilling program, as 
well as the exploration camp and the access road, has been approved by the DoIR in 
accordance with the Programmes of Works system. 

The existing Port Hedland public access berth is an approved operation. The stevedores, 
P & O Ports Limited, holds an operating licence under Part V of the Environmental 
Protection Act 1986 (licence number 4432/10). This licence includes air pollution and 
water pollution conditions that the stevedores must abide by. 

The Fortescue Metals Group’s Anderson Point berth facility is also an approved 
operation under both Part IV (Ministerial Statement No. 000690) and Part V (works 
approval number 4283) of the Environmental Protection Act. 

2.5.2 Required Approvals  

In addition to approval under the Environmental Protection Act, other approvals and 
licences are required for this project and these are identified in Table 2.1. 
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Table 2.1  Summary of approval requirements 
Legislation Potential Approval Required Supporting Document(s) Decision-Making 

Authority 
Status 

Pardoo DSO Project 
Environmental Protection Act 
1986 

Minister for the Environment. PER document. EPA/Minister for 
the Environment 

Under assessment 

Mining Act 1978 DoIR (Director, Environment Division) 
approval. 

Mining Proposal. DoIR Submitted after the PER is lodged with 
the EPA. 

Town Planning and 
Development Act 1928 

Development Approval. PER document. Council Submitted after the PER is lodged with 
the EPA. 

Minesite 
Aboriginal Heritage Act 1972 If required – approval from Minister for 

Indigenous Affairs. 
Section 18 Notice 
Survey Reports. 

DIA Will be determined by final surveys of 
disturbance footprint. 

Dangerous Goods (Transport) 
Act 1998 

Bulk Dangerous Goods Vehicle 
Licence. 

Application for a Bulk Dangerous 
Goods Vehicle Licence. 

Department of 
Consumer and 
Employment 
Protection 
(DoCEP) 

Will be applied for when project is 
approved. 

Environmental Protection Act 
1986 

Part V – Works Approval for 
construction phase of the minesite. 

Application for Works Approval. DEC Submitted after the PER is lodged with 
the EPA. 

Environmental Protection Act 
1986 

Part V – Operating Licence for the 
operational phase of the minesite. 

Application for Operating Licence. DEC Application to be submitted when 
construction is completed. 

Explosives and Dangerous 
Goods Act 1961 

Licence to Store Dangerous Goods. Application for a Licence to Store 
Dangerous Goods. 

DoCEP Will be applied for when project is 
approved. 

Explosives and Dangerous 
Goods Act 1961 

Licence to Store Explosives. Application for a Licence of a Site 
to Store Explosives. 

DoCEP Will be applied for when project is 
approved. 

Health Act 1911 If required – Local Government 
Authority Planning Approval, which 
requires project to comply with the 
Health Act 1911 in terms of ablution 
management. 

Planning Submission. Council Will be applied for when project is 
approved. 
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Table 2.1  Summary of approval requirements (cont’d) 
Legislation Potential Approval Required Supporting Document(s) Decision-Making 

Authority 
Status 

Local Government Act 1995 Building Licence. Building Licence Application. Council Will be applied for when project is 
approved. 

Local Government Act 1995 Effluent disposal system 
Certificate of Approval. 

Application for Certificate of 
Approval. 

Council Will be applied for when project is 
approved. 

Mine Safety and Inspection Act 
1994 

Approval of Project Management 
Plan. 

Project Management Plan. DoCEP Will be applied for when project is 
approved. 

Mining Act 1978 Mining and Miscellaneous Leases. Mining and Miscellaneous Lease 
Applications. 

DoIR Applications submitted and granting of 
leases pending. 

Rights in Water and Irrigation 
Act 1914 

Permit to Interfere with Bed and 
Banks. 

Form H. DoW Will be applied for when project is 
approved. 

Road Traffic Act 1974 Access onto main road – 
intersection approval. 

Application to Undertake Works 
and a Traffic Management Plan. 

MRWA Submitted after the PER is lodged with 
the EPA. 

Rights in Water and Irrigation 
Act 1914 

Section 5C Licence to Take 
Groundwater and/or Section 26D 
Licence to Construct or Alter 
Wells. 

Form A and an Operating 
Strategy. 

DoW Submitted after the PER is lodged with 
the EPA. 

Product transport route 
Road Traffic Act 1974 Approval for Miscellaneous Lease 

to overlap Crown Reserve vested 
in Main Roads Western Australia 
(MRWA). 

Request already submitted. Minister for 
Planning and 
Infrastructure 

Approved and lease granted 
24 November 2006. 

Road Traffic Act 1974 Concessional Loading Approval. Concessional Loading Approval 
Application. 

MRWA Submission for in-principle approval to 
be submitted as soon as possible. Final 
approval will be sought when haulage 
contractor is appointed and project is 
approved. 
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2.5.3 Approvals Schedule 

The Pardoo DSO Project approvals schedule is outlined in Table 2.2. 

Table 2.2  Pardoo DSO Project approvals schedule  
Approval Stage Month Year 
EPA publishes level of assessment as PER July 2007 

Atlas submits ESD August 2007 

EPA approves ESD October 2007 

Atlas submits draft PER to EPA November 2007 

PER released for four-week public exhibition December 2007 

EPA summarises public submissions January 2007 

Atlas responds to public submissions January 2008 

EPA publishes bulletin April 2008 

Appeals Convenor deliberates on appeals June 2008 

Ministerial Statement published June 2008 

Clearance of pre-disturbance Ministerial conditions July 2008 

2.6 Guidance and Position Statements 
Relevant EPA guidance and position statements have been considered in the 
development of the project and in preparation of specialist studies outlined in Section 6.  

2.6.1 EPA Position Statements 

EPA Position Statements considered within this PER include: 

• 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. 6: Towards Sustainability. August 2004. 

• No. 7: Principles of Environmental Protection. August 2004. 

• No. 8: Environmental Protection In Natural Resource Management. October 2005. 

• No. 9: Environmental Offsets. January 2006. 

2.6.2 EPA Guidance Statements 

EPA Guidance Statements considered within this PER include: 

• No. 6: Rehabilitation of Terrestrial Ecosystems. June 2006. 

• No. 8: Environmental Noise. May 2007. 

• No. 12: Minimising Greenhouse Gases. October 2002. 
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• No. 14: Draft Road and Rail Transportation Noise. May 2000. 

• No. 33: Environmental Guidance for Planning and Development (Draft). June 2005. 

• No. 41: Assessment of Aboriginal Heritage. April 2004. 

• No. 51: Terrestrial Flora and Vegetation Surveys for Environmental Impact 
Assessment in Western Australia. June 2004. 

• No. 54: Sampling of Subterranean Fauna in Groundwater and Caves During 
Environmental Impact Assessment in Western Australia. December 2003. 

• No. 54a: Sampling Methods and Survey Consideration for Subterranean Fauna in 
Western Australia. August 2007. 

• No. 55: Implementing Best Practice in Proposals Submitted to the Environmental 
Impact Assessment Process. December 2003. 

• No. 56: Terrestrial Fauna Surveys for Environmental Impact Assessment in Western 
Australia. June 2004. 

In addition to EPA statements, guidance publications from other government agencies 
and non-government organisations have been considered and are listed in the PER 
where relevant.  
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3. Project Consultation 

3.1 Stakeholder Identification 
Atlas has consulted proactively with the project’s key government and non-government 
stakeholders since the initiation of the impact assessment and approvals process in 
2006. The project’s government stakeholders were identified by selecting those 
responsible for administering the approvals process. The non-government stakeholders, 
however, were identified from discussions with the Town of Port Hedland Council and 
those groups whom Atlas had been in contact with during it exploration program. 
Additional stakeholders later identified were also added to the project’s consultation 
register, which now comprises the following organisations: 

• Government stakeholders: 
– Department of Environment and Conservation (DEC). 
– Department of Environment and Water Resources (DEWR). 
– Department of Industry and Resources (DoIR). 
– Department of Water (DoW). 
– Port Hedland Port Authority (PHPA). 
– Town of Port Hedland Council. 
– Main Roads Western Australia (MRWA). 
– Water Corporation. 

• Non-government stakeholders: 
– Aboriginal communities (Ngarla people, primarily through their representatives, 

the Pilbara Native Title Services (PNTS)1. 
– Care for Hedland Environmental Association. 
– Conservation Council of Western Australia. 
– Members of the Port Hedland community. 
– Pastoralist (De Grey Station). 
– Pilbara Development Commission (PDC). 
– Pilbara Iron Ore Alliance. 
– Port Hedland Chamber of Commerce. 
– Port Hedland Progress Association. 
– Wedgefield Association. 
– Wildflower Society of Western Australia. 
– BHP Billiton Ltd. 
– Fortescue Metals Group Ltd (FMG). 
– Process Minerals International Pty Ltd. 
– Consolidated Minerals Ltd. 
– Aditya Birla Minerals Ltd. 

                                                        

1 PNTS is a division of the Yamatji Marlpa Barna Baba Maaja Aboriginal Corporation, the representative body for Aboriginal 
people in the Yamatji and Pilbara regions under the Native Title Act 1993. 
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– Dampier Salt Ltd. 
– Polaris. 

3.2 Stakeholder Engagement  
The meetings attended by Atlas and/or Coffey Natural Systems as Atlas’s 
representative, prior to the submission of the Pardoo DSO Project Referral (Referral) 
document on 26 June 2006, are outlined below and summarised in the consultation 
summary presented in Appendix B. 

3.2.1 Government Stakeholder Consultation 

Initially two government stakeholder meetings were held early in the impact assessment 
process on 4 and 9 October 2006. The purpose of these meetings was to identify any 
issues that the government agencies wanted addressed in the impact assessment 
including potential issues of priority, such as the seasonal capture of data. 

Following these meetings, further project-specific issues were identified during ongoing 
stakeholder consultations and the undertaking of specialist consultant studies. These 
project-specific issues were subsequently raised and discussed with the technical 
specialists from the relevant government departments. The outcomes of these 
discussions are included in the specialist consultant reports referred to in Section 6. 

Additional meetings between the relevant government agencies and the specialist 
consultants have continued throughout the course of the impact assessment.  

Project progress updates in the form of newsletters were also provided monthly to 
government stakeholders, prior to the submission of the Referral document and the 
supplementary Environmental and Social Impact Assessment documents to the EPA. 

3.2.2 Non-government Stakeholder Consultation 

Atlas has undertaken project consultation with non-government stakeholders since 
exploration began on Exploration Lease E45/2330 in June 2005. Consultation was 
initially concentrated on the De Grey Station pastoralist and the Ngarla people (primarily 
through their representative, the PNTS). Throughout the impact assessment process, 
consultation with these two stakeholders has continued and expanded to include the 
additional non-government stakeholders listed in Section 3.1. 

Letters regarding the proposed minesite were also sent to all overlapping and adjoining 
leaseholders, which advised them of the project and provided the contact details for 
further discussions if required.  

Similar letters were also sent to all mining-related port users in the Port Hedland area, 
including BHP Billiton, FMG, Dampier Salt, Consolidated Minerals, Process Minerals 
International and Aditya Birla Minerals. Only one response was received from these 
letters, with no issues raised. 
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Project progress newsletter updates were also provided to community stakeholder 
groups each month until the submission of the Referral document to the EPA. 

A community information session was held in Port Hedland on 6 June 2007. The forum 
was advertised in the Northwest Telegraph a week prior and on the day of the 
information session. The information was presented to the community using a number of 
information posters about the project and its potential impacts. The session provided an 
opportunity for community members to study the poster information in their own time and 
ask specific questions from the Atlas and Coffey Natural Systems representatives 
present at the session. The community information session enabled interested 
community members to receive individual attention, ask specific questions and receive 
the relevant answers. Twenty community members attended the community information 
session and the general expression regarding the project was positive. 

3.3 Stakeholder Issue Identification 
Issues that were identified through stakeholder consultation with government and non-
government organisations after initiation of the approvals process and before submission 
of the referral document are presented in Table 3.1. The corresponding section of this 
Public Environmental Review (PER) document that addresses each issue is also 
included. 

Table 3.1  Factors and issues identified during stakeholder consultation 
Raised By Factors Issue/Comment PER 

Reference 
DoW Groundwater 

and surface 
water  

Mining below the watertable – dewatering impacts 
are to be considered. 

6.2.3.5 

  Closure consideration – pit lakes or backfill options. 5.12, 6.2.3 
and 9.2.1.1 

  Assess impact on the Canning Basin artesian aquifer. 6.2.2.5 
  Groundwater resource impacts need to be assessed, 

including dewatering impacts (this may include 
vegetation impacts from drawdown of watertable). 
Management/amelioration of predicted impacts needs 
to be discussed in detail. 

6.2.2.5 and 
6.2.2.4 

  Water source for the life of the mine. 5.11.1 
  Detailed environmental management strategies to 

protect water resources. 
6.2.2.4 and 

6.2.3.4 
  Need to refer to the Water Quality Protection 

Guidelines and apply their requirements to the 
project, particularly regarding chemical and 
hydrocarbon storage and use. Also refer to 
requirements for what activities are permitted on 
water reserves at various protection levels. 

5.7 

  Excess water from dewatering, and if so, how and 
where will this be handled or discharged? Strict 
conditions will likely be imposed on discharge water 
quality and on possible environmental impacts of 
discharge. 

6.2.2.4 and 
5.3.3 
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Table 3.1  Factors and issues identified during stakeholder consultation (cont’d) 
Raised By Factors Issue/Comment PER 

Reference 
DoW 
(cont’d) 

Rehabilitation, including progressive backfill 
options, needs to be included in the impact 
assessment. Backfill of pits to above watertable 
may be required to protect water resource and 
subject to assessment of DoW. 

5.12 

 Any groundwater modelling will need to incorporate 
the existing Water Corporation model and borefield 
abstraction. 

6.2.3 

 

Groundwater 
and surface 

water (cont’d) 

Need to include contingency plans for hydrocarbon 
spillages, product spillages from trucks (etc.) for all 
project areas (a requirement under Water Quality 
Protection guidelines above). 

5.7 

 Approvals If Atlas requires the water reserve to be reclassified 
to a lower level of protection, the time frame for this 
process is substantial (and there must be a valid 
argument for this reclassification). (Note: it is easier 
to reclassify a water reserve than to remove it.)  

None 

  Legislation list should also refer to the Country 
Areas Water Supply Act 1947 and associated by-
laws as this is the legislation governing the 
formation of the reserve. 

2.3.3 

DoIR 
 

Waste characterisation needs to include physical 
and chemical characterisation to be used in final 
landform design. 

5.5 and 
6.2.1 

 

Materials 
characterisation 

Any potential acid drainage issues will need to be 
addressed, as particularly pertinent within a water 
reserve area. 

6.2.1 

 Mining The PER document will need to address mine 
sequencing and explain how blending will be 
undertaken in conjunction with backfilling. 

5.3.1 

 Closure Closure planning should address the unplanned 
closure scenario. 

5.12.11 

 Standard lease conditions are appended to mining 
titles within a water reserve and will be restrictive 
on mining below the watertable (among other 
restrictions, such as disposal of domestic and 
industrial waste, underground petroleum 
hydrocarbon and other chemical storage tanks, 
mineral processing activities and mechanical plant 
servicing). Atlas will need a recommendation from 
DoW to alter these conditions. 

None 

 There appears to be an incompatibility between 
resources in the area: that is, the water resource 
and mineral resources. This will be difficult to 
address. 

None 

 The Mining Proposal should clarify the mining title 
application processes, that is, Mineralisation 
Report or Mining Proposal. 

None 

 

Approvals 

Refer to section 120 of the Mining Act to determine 
the relationship between planning approvals 
(Council) and mining approvals (DoIR). 

2.5 
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Table 3.1  Factors and issues identified during stakeholder consultation (cont’d) 
Raised By Factors Issue/Comment PER 

Reference 
DoIR 
(cont’d) 

Approvals 
(cont’d) 

Need to address the contingency should the 
proposed western Utah Point bulk commodities 
berth be delayed or not approved. 

5.10 

  Beds and banks approval required for any creek 
crossings or diversions. If so, requirements and 
management should be detailed. 

2.5.2 and 
6.2.2.4 

  Consider FMG rail access from the minesite to Port 
Hedland. 

9.2.1.2 

  Native Vegetation Branch has been advised of the 
project. Clearing permit approval process can run in 
parallel with the EPA level of assessment process 
and be withdrawn if required (to be confirmed). 

None 

DEC  Air quality Recommends collaboration/consultation with FMG 
and BHP Billiton regarding dust management at the 
port in Port Hedland. 

None 

 Stockpile management within the port area needs to 
be addressed. 

6.3.1.4 

 Need to address contingency options for stockpiling 
if the port does not provide sufficient capacity, that 
is, would it be on site or near town? 

5.4.1 

 

 The project will require a dust management plan that 
covers transport, stockpiling at the port, crushing 
and screening activities. Atlas needs to commit to 
minimising handling.  

6.3.1.4 

  Undertake a cumulative dust impact assessment 
with consideration of BHP Billiton and its criteria and 
standards. 

6.3.1.5 

 Noise Noise is becoming a significant issue in Port 
Hedland and will need to be addressed in the impact 
assessment. 

6.3.2.5 

 Air quality, 
traffic and 

noise 

Inclusion of the port in impact assessment (i.e., 
downstream impacts). 

6.3.1.5, 
6.3.2.5 and 

6.4.1.5 
 Groundwater 

and surface 
water 

De Grey Water Reserve: consider dewatering 
impacts on the water supply borefield. 

6.2.3.5 

  Provide a water balance for both the site and the 
related port operations. 

5.11.1 

  Dewatering impacts, such as abstraction, must be 
considered. 

6.2.3.5 

  Recommended liaison with the Water Corporation 
regarding water use and impact on the scheme 
supply. 

5.11.1 

  Detail management measures for water use 
efficiency at the site and port. 

5.11.1 

  Identification and impact assessment of any 
groundwater-dependent ecosystems is needed. 

6.2.3.5, 
6.2.4.5 and 

6.2.6.5 
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Table 3.1  Factors and issues identified during stakeholder consultation (cont’d) 
Raised By Factors Issue/Comment PER 

Reference 
DEC 
(cont’d) 

Flora and vegetation surveys must cover Declared 
Rare Flora (DRF), Priority species and vegetation 
communities. 

6.2.4.2 

 Fauna surveys must include habitat, invertebrates, 
stygofauna, troglofauna (to be confirmed) and 
short-range endemics on a project-area, local and 
regional scale. 

6.2.5.2 and 
6.2.6.2 

Biological assessment should include a review of 
any previous assessments undertaken by other 
companies or agencies. 

6.2.4.2, 
6.2.5.2 and 

6.2.6.2 

 

Flora and 
fauna 

Identification of significant values and impact 
assessment. 

6.2.4, 6.2.5 
and 6.2.6 

 Other 
biophysical 

Management should address: 
• Avoidance of impact on significant areas and 

values where possible. 
• Minimising the disturbance footprint. 
• Groundwater-dependent ecosystems. 
• Excess water creation and discharge impacts 

including location, quality and quantity. 
• Final void retention. 
• Water quality. 
• Weed hygiene and management. A weed 

management plan will be required. 

5.12, 6.2.2, 
6.2.3, 6.2.4, 

6.2.5 and 
6.2.6 

 Approvals Works Approval will be required (can use same 
document if covers all requirements). 

2.5 

  Will dewatering water be discharged. If so, a 
licence will be required (and be volume dependent). 

2.5 

  The report needs to acknowledge that the water 
reserve is Priority 1 and to assess the proposal 
against activity restrictions within that reserve 
classification. 

6.2.2, 6.2.3 
and 6.4.5 

  Clarification is required for licensing requirements 
of port-related activities as they relate to the 
proposal. 

5.10 

  Would not support blending or processing activities 
at the port. 

5.4 and 5.10 

  Considered the approvals’ timeline as highly 
optimistic. 

None 

MRWA 
 

Consultation There may be opportunities and/or conflict of 
materials use with the MRWA stockpiles and 
borrow areas near the South Limb. 

6.4.5 

 Traffic and 
air quality 

Dust and material fallout on the roads. 6.3.1.4 and 
6.4.1.4 

 Approvals Intersection approval will be required. 2.5 
  Concessional loading approval will be required. 2.5 
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Table 3.1  Factors and issues identified during stakeholder consultation (cont’d) 
Raised By Factors Issue/Comment PER 

Reference 
Consultation Community consultation should be undertaken in 

accordance with a comprehensive consultation 
plan covering all phases of the project. 

3.5 

Air quality, 
traffic and 

social 

Consideration of rail access to the port. 9.2.1.2 

 Project constraints need to be addressed: 
• Port capacity. 
• Truck traffic increase. 
• Workforce accommodation (a cumulative impact 

with FMG). 
• Attraction of staff to Port Hedland. 

5.10, 
6.4.1.5 and 

6.4.6.4 

 Concern about increased truck traffic through 
town and subsequent amenity decrease. 

6.4.1 

 Consideration of covering truck loads to minimise 
potential for dust and rocks on roads. 

6.3.1.4 and 
6.4.1.4 

 Council expressed a preference for employees to 
be housed in town rather than on site. 

6.4.6 

Approvals Planning approval will be required from Council. 2.5 

Town of Port 
Hedland 
Council 
 

 Building approval will be required for any buildings 
on site. 

2.5 

PHPA 
 

Traffic, air 
quality and 

surface 
water 

Address stockpiling constraints at the port as part 
of the impact assessment, including congestion. 

5.10 

  Due to the dust potential, the Mining Proposal 
should identify that long-term use of the existing 
public access berth through trial shipments is not 
an option. 

5.10 

  Detail dust and water management, including the 
design of the site process (e.g., moisture content 
of product leaving site), to minimise dust in town 
from product transport and stockpiling. 

6.3.1.4 

Traffic Asked how many additional trucks will be on the 
road between the minesite and Port Hedland. 

5.9 and 
6.4.1.3 

 Potential for access to BHPBIO or FMG port and 
rail lines. 

9.2.1.1 

 The South Hedland–Port Hedland road and 
intersections are dangerous, and more truck 
traffic will increase this danger. 

6.4.1.3 

 Potential alternative accesses to the port. 9.2.1.2 
Air quality Detail dust management in town and port. 6.3.1.4 

Social What is the number of employees and where and 
how will they be housed? 

6.4.6.4 

 Assessment of the impact of extra employees on 
existing town services and infrastructure. 

6.4.6.5 

Port Hedland 
Chamber of 
Commerce 

  

Offsets What contribution will Atlas make to the town to 
offset the impacts of dust and more trucks? 

6.3.1.4, 
6.4.1.4 and 

6.4.6.4 
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Table 3.1  Factors and issues identified during stakeholder consultation (cont’d) 
Raised By Factors Issue/Comment PER 

Reference 
Care for 
Hedland 
Environmental 
Association 
 

Consultation Requested continued and further community 
consultation throughout impact assessment and 
approvals assessment process. 

3.5 

 Groundwater 
and surface 

water 

Address groundwater/surface-water interactions 
and impacts on the De Grey River (e.g., impact on 
permanent pools). 

6.2.2.5 and 
6.2.3.5 

 Air quality Dust in town. 6.3.1 
 Traffic Increased truck traffic through town. 6.4.1 
Port Hedland 
Progress 
Association 
 

Air quality Dust in town. 6.3.1 

 Traffic Increased truck traffic through town. 6.4.1 
 Indigenous 

heritage 
Proof that Ngarla people agreement will be 
implemented and is not just ‘lip service’. 

6.4.2, 6.4.6.4 
and 7.2 

  Are the Ngarla people concerned about disturbance 
to the Ord/Ridley Range and inherent values, not 
just recorded sites? 

6.4.2 

 Social Housing issues and constraints for employees. 6.4.6 
 Offsets What contribution will Atlas make to the town to 

offset the impacts of dust and more trucks? 
6.3.1.4, 

6.4.1.4 and 
6.4.6.4 

De Grey 
Station 
pastoralist  
 

Project 
description 

Combined access to station infrastructure will be 
required. 

6.4.5 

 Groundwater 
and surface 

water 

Impact on freshwater springs downstream in Ridley 
River. 

6.2.2.5 and 
6.2.3.5 

  Runoff from waste rock dumps – water quality 
concerns. 

6.2.2 

  Pit lake water quality over time. 6.2.3 
  Details of the different aquifers and their water 

quality required. 
6.2.3 

 Non-
indigenous 

heritage 

Heritage listing of De Grey Station buildings – 
clarification required. 

6.4.3.2 

Wildflower 
Society of 
Western 
Australia 

Flora Usually companies don’t begin environmental 
studies until after drilling has identified a competent 
resource; this approach does not leave adequate 
time for studies to view the full extent of 
environmental cycles. 

None 

 Soils and 
landform 

Support backfilling of pits. 5.12 and 
9.2.11 
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Table 3.1  Factors and issues identified during stakeholder consultation (cont’d) 
Raised By Factors Issue/Comment PER 

Reference 
Transport Access to rail. 9.2.1.2 
Air quality Dust at existing port: is it manageable? Issues were 

raised about the covered trucks; moisture 
conditioning of ore; campaign transport and 
stockpiling.  
Greenhouse gas: small contribution but incremental 
accumulation. Offset (e.g., plant trees). 

6.3.1.4 

Soils and 
landform 

Progressive rehabilitation, backfill opportunities and 
waste rock dump design. 

5.12 and 
9.2.1.1 

Flora and 
fauna 

Subterranean fauna studies being undertaken, 
proximity to De Grey River and associated 
floodplains, EPBC Act referral and Priority species 
distribution. 

6.2.4, 6.2.5 
and 6.2.6 

Conservation 
Council of 
Western 
Australia 

Groundwater 
and surface 

water 

Impact on water reserve. 6.2.2.5 and 
6.2.3.5 

 Visual 
amenity 

Impact on landform. 6.2.1.5 and 
6.4.4.5 

 Social Accommodation. 6.4.6.4 
Noise Truck noise impact. 6.3.2.5 

Air quality Air quality impact. 6.3.1.5 
Groundwater 
and surface 

water 

Impact on water supply – existing and future. 6.2.2.5 and 
6.2.3.5 

Members of 
the Port 
Hedland 
community 

Social Accommodation in town – people should be housed 
in town to force improved infrastructure and 
services. 

6.4.6.4 

  Will there be a community liaison in town? 6.4.6.4 
 General Other mining companies should be encouraged to 

become active in the area. 
None 

The factors and issues identified through stakeholder consultation are summarised in 
Table 3.2. This summary is based on the frequency of issues raised and the potential for 
an environmental or social impact. The frequency of identification was used to determine 
the level of investigation and detail required for each environmental and social factor in 
this PER. 
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Table 3.2  Summary of key factors and issues identified during stakeholder 
consultation 

Factors Frequency of 
Identification 

Summary of Key Issues  PER 
Section 

Groundwater and 
surface water 

33 Impacts caused by dewatering and 
environmental discharge, impacts to the 
water reserve, water use efficiency and 
management at the minesite and port.  

6.2.2 and 
6.2.3 

Air quality 23 Transport and stockpiling activities and 
related dust management at the port, 
cumulative dust impact assessment at 
the port and greenhouse gas emissions. 

6.3.1 

Traffic 19 Increased heavy truck traffic between 
the minesite and Port Hedland and 
consideration of the rail as opposed to 
road transport. 

6.4.1 

Approval issues 11 No common issue. 2.5 
Socio-economic 9 Workforce accommodation, offsets and 

community contribution. 
6.4.6 

Flora 8 Impact on groundwater-dependent 
ecosystems, DRF, Priority flora and 
significant vegetation communities. 

6.2.4 

Soils and landform 8 Chemical and physical characterisation 
of waste rock, potential acid forming 
material, progressive rehabilitation and 
backfilling of mine pits. 

6.2.1 

Noise 6 Truck noise in Port Hedland. 6.3.2 
Fauna 5 Impact on significant fauna habitat, 

subterranean fauna and short-range 
endemics. 

6.2.5 and 
6.2.6 

Indigenous heritage 2 Ngarla people agreement – 
implementation and inherent landscape 
values of the minesite. 

6.4.2 

Visual amenity 2 Landscape values of the minesite. 6.4.4 
Consultation 
requirements 

2 Comprehensive consultation plan 
required. 

3 

Non-indigenous 
heritage 

1 Heritage listing of De Grey Station. 6.4.3 

Closure 1 Unplanned closure scenario. 5.12 
 

3.4 Consultation with the Environmental Protection Authority 
A detailed account of the correspondence between the EPA and Atlas is provided in 
Section 2.3.1.1. 

The EPA provided advice on the Pardoo DSO Project Referral and considered 
groundwater, surface water, subterranean fauna, flora, noise and dust, and particularly, 
the potential impacts to the De Grey River Water Reserve and the Town of Port Hedland, 
as key factors requiring detailed assessment and management. 
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During the EPA’s review of the Pardoo DSO Project environmental scoping document 
(ESD), it received comments from the following decision-making authorities and advisory 
agencies: 

• DEC, Air Quality Branch. 
• DEC, Environmental Management Branch. 
• DEC, Land and Water Quality Branch. 
• DEC, Noise Management Branch. 
• DoIR, Environmental Division. 
• DoW, Pilbara Region. 
• DoW, Surface Water Assessment, Water Resource Management Division. 
• PHPA. 
• Western Australian Museum. 

After reviewing the ESD and deliberating on advice from the above-mentioned 
authorities and agencies, the EPA now considers the key project factors that require 
detailed assessment and management in this PER document to be: 

• Groundwater and surface water. 
• Subterranean fauna. 
• Flora and vegetation. 
• Rehabilitation and mine completion. 
• Air quality (i.e., dust levels). 

Detailed comments on these key factors and the ESD are provided in Appendix C. 

3.5 Ongoing Consultation Program 
Atlas recognises that ongoing consultation with key stakeholders is critical to ensuring 
environmental and social concerns are raised and addressed during the life of the mine. 
As such, Atlas will continue its proactive consultation program through the development 
and implementation of a stakeholder consultation program. Through the implementation 
of the stakeholder consultation program (Section 8), Atlas will: 

• Employ a community liaison officer, whose role will be to identify and address 
project-related issues within the Town of Port Hedland. 

• Maintain a complaints line and/or email address and investigate all complaints, 
which will allow the community to interact directly with Atlas about various aspects of 
the project. 

• Honour its deed of agreement with the Ngarla people and engage with them during 
further exploration and mining activities. 

• Negotiate a commercial agreement and discuss management responsibilities with 
the Port Hedland Port Authority and its stevedores. 

• Continue to negotiate in good faith with FMG regarding access to their Anderson 
Point berth (from the initiation of Pardoo DSO Project mining activities until the 
commissioning of the Utah Point bulk commodities berth). 
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• Continue to structure and negotiate a compensation agreement with the De Grey 
Station pastoralist. 

• Continue to negotiate with MRWA to access and disturb its gravel reserve located 
within the minesite. 

• Continue to be actively involved in the Town of Port Hedland Land Use Master Plan 
Steering Committee and advocate for infrastructure proposals that may alleviate 
existing port and road congestion. 

• Continue to be an active member of the Pilbara Development Commission Minerals 
Liaison Committee to provide up-to-date information to relevant infrastructure and 
service planning bodies. 

• Regularly review the project’s integrated management system and environmental 
management plans with key stakeholders. 
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4. Economic, Social and Environmental 
Context 

4.1 Commodity Market 

4.1.1 Commodity 

The metallic element iron (Fe) is found in the form of iron ore in 5 % of the earth’s crust. 
Western Australia contains over 90 % of Australia’s identified iron ore resources 
(Australian Mines Atlas, 2006a). The Pilbara region is known as one of the world’s major 
iron ore regions, and contains 80 % of the Western Australian resource. 

The principle types of iron ore sought after for mining are hematite (Fe203), magnetite 
(Fe3O4), goethite (Fe2O3SH2O) and limonite (a mixture of hydrated iron oxides) 
(Australian Mines Atlas, 2006a; Australian Mines Atlas, 2006b). Goethite is 
predominantly the ore that Altas is proposing to mine. 

The Pardoo DSO Project will produce two products: iron ore lump and fines. Lump ore is 
highly favoured by steel makers and particularly for blast furnace productivity. Lump ore 
is generally larger than 6.3 mm in diameter in size whereas fines ore measures less than 
6.3 mm in diameter. Fines ore is less favoured of the two by steel makers, due to its 
greater level of processing required when milling (Kirk, 1998). Although fines and lump 
ores cost about the same to produce, fines ores generally fetch lower prices than lump 
ores as a result of higher processing costs. 

4.1.2 Market 

An unprecedented demand for iron by China and a supply shortage has resulted in the 
acceleration, development and expansion of iron ore companies within Western 
Australia, and the entry of new companies with lower-grade product into this market 
(DoIR, 2006a). Over half (53 %) of the total amount of iron ore shipped in 2005/06 from 
Western Australia was exported to China. Today, other commodity markets also include 
Japan, South Korea, Taiwan and Europe (DoIR, 2006a).  

The iron ore industry is the largest individual mineral sector in the state by value, selling 
in 2006 a record 250 Mt valued at $14.6 billion. It is now the state’s second largest 
resource sector by value after petroleum (DoIR, 2006a; DoIR, 2006b). 

The growth in iron ore consumption between 2008 and 2017 is forecast to be 2.9 % per 
annum and predominantly driven by the growth in demand from China, Brazil and India. 
China is expected to account for around 75 % of future growth and to represent 50 % of 
the total seaborne iron ore market in 2008 (DoIR, 2006a; CRU, 2007). 

Almost all iron ore is used for steelmaking (98 %); while the other uses for iron are 
numerous, they contribute only a very small amount to total iron ore consumption.  
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4.2 Pilbara Iron Ore Sector 

4.2.1 Mining Operations 

Iron ore mining in the Pilbara region commenced in the 1960s, and the region is now the 
third largest production area after China and Brazil. It was the discovery of iron ore that 
became the major factor responsible for growth in the region; the economy is now 
dominated by the mining and petroleum industries (DoIR, 2006a; DoIR, 2006b; 
Robinson, 2007). 

Ninety percent of the state’s iron ore resources are held by BHP Billiton and Rio Tinto 
Ltd. BHP Billiton currently has six mining operations in the Pilbara, which produce a total 
of 80 Mtpa (BHPB, 2007; DoIR, 2006a). BHP Billiton is planning to more than double its 
present export capacity at Port Hedland through a program of phased expansions at the 
port known as the Rapid Growth Projects (RGP) (BHPBIO, 2006; BHPBIO, 2007a). 

Rio Tinto has three member companies operating in the Pilbara, namely Robe River 
Mining Company Pty Ltd, Hamersley Iron Pty Ltd and Pilbara Iron Pty Ltd. Rio Tinto 
currently has ten mining operations in the region, which produce a total of 130 Mtpa 
(Hamersley Iron, 2007a; Pilbara Iron, 2006; Robe, 2003a; Robe, 2003b). The proposed 
Mesa A/Warramboo iron ore project is currently undergoing the approvals process and 
will produce up to 35 Mtpa (EPA, 2007a). Rio Tinto and its joint venture partner, Hancock 
Prospecting Pty Ltd, are also currently developing the Hope Downs Iron Ore Project, 
which will produce a total of 30 Mtpa. 

Fortescue Metals Group (FMG) is presently developing port, rail and mining operations 
in the Pilbara region and is expecting to export 45 Mtpa of iron ore through Port Hedland 
during its first phase of production in 2008 (FMG, 2007a). 

Other junior iron ore companies holding tenements prospective for iron ore in the Pilbara 
region include Mineralogy Pty Ltd, Aquila Resources Ltd, Mount Gibson Iron Ltd, Iron 
Ore Holdings Ltd, AusQuest Ltd, Aurox Resources Ltd and Polaris Metals NL 
(Intierra, 2005). 

4.2.2 Port Hedland Operations 

The Port Hedland Port Authority (PHPA) is a statutory authority owned by the Western 
Australian government. PHPA’s primary purpose is to facilitate trade through the port of 
Port Hedland. In 2005/06, the Port Hedland port achieved a record trade of 110 Mt 
(Table 4.1), making it the largest tonnage individual port in Australia (PHPA, 2007a). 
This port is predominantly a large-volume bulk minerals export port, with four private 
berths (A, B, C and D) operated by BHP Billiton and three public access berths operated 
by PHPA, where the remaining cargoes for various clients are handled (PHPA, 2006a). 
The Western Australian government has recently approved the development of the FMG 
berth at Anderson Point and the PHPA Utah Point bulk commodities berth (with Utah 
Point still subject to environmental approval). 
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Table 4.1  Port Hedland port exports in 2005/06 
Export Item Export Tonnage (t) 
Iron ore 105,105,905 
Hot briquetted iron 20,698 
Salt 3,346,372 
Manganese 1,058,844 
Feldspar 7,874 
Copper 169,856 
Chromite 259,458 
Livestock 2,626 
General/ containers 23,125 
Oil None in this year 
Total 109,994,759 

Source: PHPA, 2006b. 
 

4.2.2.1 Public Access Berths 

PHPA’s public access berths (see Figure 1.2) are berths 1, 2 and 3. Last year, the PHPA 
public access berths were responsible for the export of around 4.8 Mt of material 
comprising salt, manganese, feldspar, copper, chromite, livestock and other general 
goods (PHPA, 2006b). Table 4.1 lists the tonnage for each exported product in 2005/06.  

4.2.2.2 Private Berths 

The BHP Billiton berths situated at Nelson Point in Port Hedland, consist of two adjacent 
berths known as berths A and B. Berth D is also owned and operated by BHP Billiton 
and is situated on the western side of the harbour at the Finucane Island wharf, along 
with the Finucane Island C berth, which was vested with the PHPA in 2002 but continues 
to be utilised and managed by BHP Billiton. These berths operate 24 hours a day and 
are responsible for the loading and exporting of BHP Billiton’s iron ore products. No BHP 
Billiton iron ore is being exported from the public access berths. Table 4.2 shows the 
breakdown of the total throughput for each berth in Port Hedland (PHPA, 2006b; PHPA, 
2007b). 

Table 4.2  Port Hedland port throughput (trade in and out) by berth 
during 2005/06 

Port Hedland Berths Export Tonnage (t) 
BHP Billiton’s Nelson Point berths x 2 64,812,663 
BHP Billiton’s Finucane Island berths x 2 40,313,940 
PHPA’s public access berths x 3 5,497,481 
Total 110,624,084 

Source: PHPA, 2006b. 

4.2.2.3 Proposed Berths  

Two new iron ore projects in the region, Hope Downs Management Services Pty Ltd 
(Hope Downs) and FMG, both require PHPA leases for stockpiling and berthing facilities 
(PHPA, 2005). The allocation of port facilities required by Hope Downs, however, has 
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been halted while Hope Downs decides whether or not to redirect its iron exports to 
another port (PHPA, 2006a). 

The development of the FMG port facilities at Anderson Point will involve a 1.8 Mt 
capacity stockyard, various material handling facilities and a single 750-m wharf with a 
parking berth. The FMG facility will primarily be operated for the export of FMG’s iron 
ore, however, third-party access may be available to others under open-access 
arrangements (FMG, 2007b). FMG intends to commence shipping iron ore from Port 
Hedland in the first quarter of 2008. Atlas plans to export project ore from the FMG berth 
in 2008 if commercial arrangements are successfully negotiated (Section 1.4). 

The Utah Point bulk commodities berth is a PHPA proposal for the construction of an 
additional berth on the western side of the inlet, adjacent to the future FMG port facilities. 
This berth will transfer manganese and chromium export activities from the existing 
PHPA berths away from the Port Hedland residential area and will likely accommodate 
future iron ore exports from new industry entrants. Atlas plans to become a founding 
member of the proposed Utah Point bulk commodities berth when it becomes available 
in 2009. 

The estimated annual throughput for these proposed Port Hedland berths are listed in 
Table 4.3. 

Table 4.3  Proposed Port Hedland berths and their estimated annual throughput 
(trade out) 

Proposed Port Hedland Berths Proposed Export Tonnage (t) 
FMG’s Anderson Point berth ~45,000,000 
PHPA’s Utah Point berth ~18,000,000 
Total ~63,000,000 

Source: DPI, 2007; EPA, 2005. 

4.3 History of the Pardoo DSO Project Area 

4.3.1 Exploration and Mining 

The iron ore potential of the Pilbara region, particularly the greater Mount Goldsworthy 
area, was identified in the 1930s; however, additional exploration or mining of the area 
was inhibited by a Commonwealth Government embargo on the export of iron ore until 
1960. In 1965, the Goldsworthy Mine (which lies immediately southeast of Atlas’s 
Pardoo exploration tenements), became the first iron ore producer to export from the 
Pilbara region.  

BHP Billiton (through its acquisition of Goldsworthy Mining Ltd) has conducted 
exploration on the Pardoo DSO Project area from the 1950s to 1984 (BHPBIO, 2007b). 
During this time, a number of iron ore deposits were identified, including the South Limb 
deposit in the early 1960s. These deposits, however, were not of a scale considered 
feasible for a BHP Billiton mining operation. BHP Billiton currently maintains State 
Agreement Act leases over three identified iron ore deposits, Ridley, Ord and Connie, 
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within the minesite. These State Agreement leases are excised from exploration lease 
E45/2330 (see Figure 1.3).  

Atlas has held E45/2330 since 2005 and in this time, has conducted extensive 
exploration across the tenement by targeting the deposits previously identified by BHP 
Billiton. Atlas’ exploration activities have included infill and extension Reverse Circulation 
(RC) drilling and over 250 rock chip traverses. A high-resolution gravity survey has also 
been undertaken across the Bobby and South Limb prospects.  

Although 15 distinct iron ore prospects have been identified within the lease area, to date 
only five deposits (encompassing eight pits) present with suitable resources for inclusion 
in the Pardoo DSO Project. 

4.3.2 Existing Facilities and Disturbance 

The project minesite is located within the De Grey pastoral station (pastoral lease 
3114/1142/200), a Brahman cattle station covering one million hectares with a stocking 
rate of 15,000 to 20,000 head of cattle. Land disturbance and degradation by cattle can 
be seen along the low-lying areas of the Ord Range, especially along the north and 
northeast boundary of the minesite, where cattle food sources are associated with the 
ephemeral rivers. The northwest boundary of the minesite is intersected by the De Grey–
Mullewa Stock Route (Reserve No. 9701) (see Figure 1.3), and a number of access 
tracks exist on the lease area. 

To accommodate for exploration within the minesite, a number of facilities have been 
developed including an exploration camp and access tracks. The Atlas exploration camp 
is located approximately 3 km southwest of the proposed mining operations centre. 

An existing area of disturbance also occurs within the southern area of the minesite 
associated with the Main Roads Western Australia (MRWA) gravel reserve (Reserve 
No. 41094) (see Figure 1.3). This area consists of two cleared areas (Plate 4.1) and a 
turkey’s-nest dam (Plate 4.2) and is accessed by a gravel track from the Great Northern 
Highway. 

4.4 Regional Setting 

4.4.1 Climate 

The project is located within the semi-arid region of Western Australia, characterised by 
high temperatures, low and variable rainfall, and high evaporation. The wet season 
occurs over summer and generally coincides with the cyclone season. The Pilbara coast 
experiences more cyclones than any other part of Australia.  

The nearest applicable Bureau of Meteorology climate stations to the project area are 
Goldsworthy (Meteorology Station No. 004074, operational 1966 to 1992) and Port 
Hedland Airport (Meteorology Station No. 004032, operational 1942 to 2004). The 
climate data from these two stations is summarised in Table 4.4. 



Plate 4.1
Main Roads Gravel Reserve (41094).

Plate 4.2
Main Roads Gravel Reserve (turkey’s-nest dam).

8030_06_EMP_P04.01-P04.02_HB
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Table 4.4  Project area climate summary 
Parameter CS1 Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec Ave or Total 

Mean daily maximum temperature (°C) G 39.6 38.8 38.7 36.4 31.5 28.4 28 30.5 34.3 37.6 39.5 40.3 35.5 

 PH 36.3 36.1 36.8 35.1 30.5 27.6 27.1 29 32.2 34.6 36.1 36.6 33.2 

Mean daily minimum temperature (°C)  G 26.4 26.3 26.1 23.8 19.6 16.6 14.6 16.5 18.8 21.5 23.7 25.3 21.7 

 PH 25.4 25.4 24.4 21.3 17.2 14.2 12.2 13.1 15.3 18.2 21.2 23.9 19.3 

Mean monthly rainfall (mm) G 69.1 93.9 57.9 15 23.1 19 9.8 3.9 1.3 1.1 2.3 28 324.4 

 PH 60.7 97.7 41.8 23.4 28.9 22 10.1 5.5 0.8 0.9 2.7 18.9 313.5 

9th decile of monthly rainfall (mm) G 223.5 223.9 165.5 54.9 92.6 74 35 14.5 2.3 1.9 8.7 110 601.9 

 PH 159.4 226.2 133.2 80.8 112.6 75.7 29.3 23.8 2.3 3.2 4.6 84.1 531.2 

1st decile of monthly rainfall (mm) G 5.9 28.9 4.9 0 0 0 0 0 0 0 0 0 139.7 

 PH 0.9 1.5 0.2 0 0 0.2 0 0 0 0 0 0 118.7 

Mean daily evaporation (mm)   G 10.4 9.5 9.3 8.8 7.3 6.3 6.6 7.4 8.9 10.6 11.4 11.3 9.0 

 PH 10.4 9.5 9.3 8.8 7.3 6.3 6.6 7.4 8.9 10.6 11.4 11.3 9.0 

Mean 9 a.m. wind speed (km/h)  G 11.7 13.1 14.2 15.4 17.5 17 18.4 17.5 16.9 14.7 13.9 12.8 15.2 

 PH 14 14.1 14.7 16.8 19.4 20.3 20.5 19.7 18 17.5 15.4 14.7 17.1 

Mean 3 p.m. wind speed (km/h)   G 18.2 16.6 14.8 13.4 13.3 12.5 13.4 13.8 14.8 17.2 19.5 19.1 15.6 

 PH 24.9 23.1 21.1 19.3 17.9 17.4 18.2 19.5 21.8 24.9 26 26.3 21.7 

1 CS = climate station; G = Goldsworthy Meteorological Station No. 004074; PH = Port Hedland Airport Meteorological Station No. 004032. 
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Maximum temperatures in summer vary between 36°C and 40°C, with winter maximum 
temperatures between 27°C and 31°C. Maximum temperatures at the minesite are 
expected to be generally one to three degrees hotter in summer and winter. 

Rainfall at the Goldsworthy and the airport climate stations is similar, with averages of 
around 314 and 324 mm per year respectively, but these amounts can be quite variable 
from year to year. Most of the rains come from scattered thunderstorms and the 
occasional tropical cyclone, with most rain typically falling in February. A rise in the 
monthly rainfall trend generally occurs in May as a result of rainfall from tropical cloud 
bands that intermittently cross the area.  

Winds at Port Hedland have a strong seasonal and daily variation (Figure 4.1), and the 
same is expected for the minesite. Winds during the summer months are predominantly 
westerly to northerly with light winds in the early morning and a moderate to strong west 
to northwesterly sea breeze developing during the day and moderating during the 
evening. In the winter months, the winds are predominantly southerly to easterly, with a 
moderate to strong southeasterly wind often developing in the mornings.  

4.4.2 Biophysical  

The project is located within the Pilbara region, which covers a total area of 507,896 km2, 
extending from the Indian Ocean to the Northern Territory border. 

On a regional scale, the project is located within the Pilbara biogeographic zone, 
Pilbara 4 subregion, according to the Interim Biogeographic Regionalisation for Australia 
(IBRA) classification. This subregion is dominated by Quaternary alluvial and older 
colluvial coastal and subcoastal plains and uplands. The uplands are dominated by 
Triodia hummock grasslands. Ephemeral drainage lines support Eucalyptus victrix or 
Corymbia hamersleyana woodlands, while mangroves occur on the coastal areas and 
deltas. Resistant linear ranges of basalts occur across the coastal plains, with minor 
exposures of granite. The Pilbara 4 subregion covers an area of over two million 
hectares (CALM, 2002). 

On a more local scale, the minesite is located within the Ord Range, a small S-shaped 
range protruding from extensive floodplains approximately 80 m above the coastal plain 
of the De Grey River Basin. 

The De Grey River is located approximately 6 km east of the closest proposed minesite 
infrastructure, whereas the Ridley River is located approximately 700 m north and 
Redrock Creek is located approximately 2 km west. 

4.4.3 Geoheritage and Conservation Areas 

No identified state or commonwealth conservation areas overlap the minesite footprint or 
product transport route. The closest area of conservation significance is the De Grey 
River, which is approximately 6 km from the nearest proposed operation. The river is 
designated a wetland of national importance (WA065) from the confluence of the 
Oakover and Nullagine rivers to the coast. The De Grey River intersects the northeast 
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corner of the E45/2330 minesite exploration lease. The Leslie Salt Fields are also listed 
as wetlands of national importance (WA068) and are located adjacent to the coast at the 
outlet of the Ridley River (Figure 1.1). These salt fields form part of the evaporation pans 
for the Dampier Salt operation and are located approximately 25 km from the proposed 
operations. Consideration of the potential impacts on these two conservation areas is 
provided in Sections 6.2.2 and 6.2.3. 

With respect to geoheritage, DoIR has compiled a State Geoheritage Register. The 
nearest sites to the minesite are the Archaean stromatolite fossils of North Pole and the 
microfossils of North Pole and Chinaman Creek. These sites are located between 
100 km and 200 km to the southwest, south and southeast of the minesite. Given the 
distance of these sites from the proposed project disturbance footprint, they have not 
been considered further.  

4.4.4 Surrounding Land Use  

4.4.4.1 Minesite 

The minesite is located within the De Grey pastoral station, which covers one million 
hectares and abuts Strelley pastoral station to the south of the Great Northern Highway 
(see Figure 1.1). 

The majority of the proposed minesite is also situated within the De Grey River Water 
Reserve. This water reserve contains the current and future domestic water supply for 
Port Hedland and was gazetted under the Country Areas Water Supply Act 1947 for the 
purpose of protecting this public water supply source. The Department of Water (DoW) is 
responsible for the management of this Priority 1 (P1) water reserve in accordance with 
the De Grey River Water Reserve Water Source Protection Plan (DoW, 2000). Mining 
and exploration are considered 'compatible with conditions' land uses within a P1 area, 
with conditions being placed via mining leases and/or environmental approvals 
(Section 6.2.3).  

The area surrounding the minesite is also entirely encompassed by mineral exploration 
leases, which are subject to varying degrees of exploration drilling. An active tiger-eye 
mine is located within a BHP Billiton State Agreement Act lease adjacent to the minesite. 
For more information on minesite land use, please see Section 6.4.5. 

4.4.4.2 Product Transport Route 

The majority of the product transport route along the Great Northern Highway extends 
through pastoral land and exploration mineral tenements (see Figure 1.4). As the route 
approaches Port Hedland, it passes the Port Hedland International Airport, service 
stations, the Walkabout Motel and the Port Hedland Caravan Park. Enroute to the 
project’s proposed Port Hedland public access berth, the route traverses heavy and light 
industrial land, namely the BHP Billiton stockpiling and Nelson Point port facilities to the 
west and the Port Hedland light industrial area to the east, which is located in front of the 
residential area (see Figure 1.2). Enroute to the Utah Point bulk commodities berth 
(proposed to be used by the project at a later time), the product transport route traverses 
floodplain until Pinga Street, where it enters Wedgefield, an industrial area with some 
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caretaker residences, and then continues traversing further floodplain along the port 
access road (see Figure 1.4).  

4.4.4.3 Port Facilities 

Existing Public Access Berths. The existing public access berths are located between 
Laurentius Point and Mangrove Point on the western side of the town of Port Hedland 
and are bounded by BHP Billiton’s Nelson Point operations to the south (Figure 1.4). The 
port is also bound by an industrial area to its west, across the harbour where BHP 
Billiton’s Finucane Island operations are based. The remainder of the surrounding land 
use is both residential and commercial, with a number of hotels, government facilities, 
retail businesses and residences established within the vicinity. 

Proposed Utah Point Bulk Commodities Berth. The proposed Utah Point bulk 
commodities berth will be located west of the town of Port Hedland and across the 
harbour, away from commercial and residential land users (see Figure 1.2). The berth 
will be located adjacent to BHP Billiton’s Finucane Island operations and north of the 
approved FMG berth at Anderson Point. 

4.4.5 Potential Receptors  

The nearest inhabited non-project-related sensitive receptor to the minesite is the De 
Grey Station homestead (see Figure 1.4), located approximately 10 km north-northeast 
of the minesite. Three uninhabited residences are also within this potentially sensitive 
receptor area, and are located adjacent to the Great Northern Highway at the Strelley 
Pump Station, 7 km east of the minesite access intersection.  

Figure 1.4 illustrates the closest sensitive receptors to the product transport route and 
port. The primary receptors are the residential areas of Port Hedland and caretaker 
residences at Wedgefield, along with the Walkabout Motel and the Port Hedland 
Caravan Park. 
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5. Project Description 

5.1 Geology and Resource  

5.1.1 Regional Geology  
The geology of the Pardoo region is dominated by the geology of the Ord Range 
Greenstone Belt, which is part of the broader East Pilbara Granite-Greenstone Terrane 
and the Pilbara Supergroup (Van Kranendonk et al, 2004). The Ord Range is broadly 
folded into a series of eastward plunging synclines and anticlines forming the S-shaped 
range of hills across the minesite (Atlas Iron Limited, 2007).  

The Gorge Creek Group further defines the Ord Range, and in the Pardoo region, is 
predominately comprised of the Cleaverville Formation and the lower Nimingarra Iron 
Formation. This geology extends to nearby BHP Billiton iron ore mining operations such 
as Goldsworthy, Nimingarra and Yarrie and is the primary formation exposed in the Ord 
Range.  

A number of east-west oriented faults have in part, truncated the central portion of the 
Ord Range, resulting in a thickened sequence. Shaly units up to 30 m thick are 
interbedded with cherty banded iron formation (BIF) overlying granitoid basement and 
dominate the lower stratigraphy of the Cleaverville Formation. The upper Cleaverville 
stratigraphy consists of BIF, interbedded with occasional shale bands that are generally 
thin but can be up to 30 m thick. Overlying the BIF stratigraphy is a sequence of 
metasediments which comprise of shales and quartzite, while Cretaceous sandstones 
and siltstone, along with Tertiary to Recent alluvium, obscure the bedrock geology away 
from the range.  

In the Ord Range area, the Cleaverville Formation is largely synonymous with the 
Nimingarra Iron Formation, however in the Gorge Creek Group, the Nimingarra Iron 
Formation sits below the Cleaverville Formation. The Nimingarra Iron Formation is 
dominated by BIF, jaspilite and chert; and is further subdivided into a chert-rich unit and 
BIF-rich unit. Accumulations of iron ore are not a major component of the chert-rich unit, 
however, they form locally distinct layers of 2 mm to 10 mm thick. The BIF-rich unit has 
the same lithologies of the chert-rich unit but also exhibits extensive limestone alteration 
and is interbedded with abundant BIF, ironstone and jasperlite (Smithies, 2004).  

5.1.2 Local and Project Geology 

5.1.2.1 Introduction 
Iron enrichment zones occur at several stratigraphic levels in the Gorge Creek Group, 
however on the minesite, most lie within the Archaean chert, BIF and jasperlite of the 
Nimingarra Iron Formation (Figure 5.1). Iron enrichment generally forms irregular pods 
with a distinct orientation to the bedding of the banded iron. The pods vary in size from 
lenses 10 m to 15 m wide to several hundred metres wide and up to 400 m long (Atlas 
Iron Limited, 2007).  
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Fifteen individual iron ore deposits have been identified within the broader Pardoo 
Project lease holdings, with the mineralisation classified as martite-goethite ore formed 
by supergene leaching and the replacement of the banded iron. These deposits are 
characterised by an abundance of hydrous iron oxides with a predominance of goethite 
over martite, with localised hematite-rich zones containing up to 63 % iron (ProMet, 
2006). Apart from the Connie deposit, which has a distinctly different geology (i.e., 
pisolitic ore), the five mineralised deposits that form the basis for this proposal and 
encompass the eight open pits share similar geology (being predominantly bedded 
ores). 

5.1.2.2 Bobby, Glenda, Olivia and Alice 
Goethite mineralisation and goethite chert occur in a massive chert unit of the lower 
Nimingarra Iron Formation in the Bobby/Glenda, Olivia and Alice deposits. This 
enrichment is not associated with BIF and is spatially related to the outcrop of Mesozoic 
sandstone, which is associated with a thick ferruginous regolith. The goethite pods 
consist of massive textureless goethite, which envelopes cores of hematite in the larger 
pods, such as that present at Bobby. 

The iron enrichment in the Olivia deposit is similar to that at Bobby, although the goethite 
is more friable. The goethite cap is approximately 20 m thick, caps most of the top of a 
hill and is underlain by limonitic saprolitic clay. Chert is the dominant rock type in the 
Olivia area. 

Sections of potentially acid-forming (PAF) carbonaceous shales have been identified at 
depth in the Bobby deposit and this is discussed in more detail in Section 6.2.1. 

5.1.2.3 South Limb 
The South Limb deposit comprises a lens of the Cleaverville Formation that has been 
completely replaced by goethite to form a cap over the BIF. This cap is partly overlain by 
Mesozoic sandstone (Atlas Iron Limited, 2007). 

Sections of potentially acid forming (PAF) carbonaceous shales have been identified at 
depth in the South Limb deposit and this is discussed in more detail in Section 6.2.1. 

5.1.2.4 Connie 
The Connie deposit exhibits a different geology to the other project bedded ores in that it 
is a Channel Iron Deposit (CID), a small pisolitic limonite and goethite deposit preserved 
as hill capping which overlies the bedrock sequence. This pisolotic sequence is 
considered to be a remnant of Tertiary drainage channels. 

5.1.3 Project Resource  
The identified resource is defined as a hematite Direct Shipping Ore (DSO), being ore 
with an iron (Fe) content greater than 55 % and acceptable levels of deleterious 
elements within the ore. This quality is an acceptable export grade, following crushing 
and screening into lump and fines size fractions, depending on the customer’s 
requirements.   

The resource contains an average of 0.13 % to 0.15 % phosphorous, with a maximum of 
approximately 0.19 %. Given the variety of ore types and the varying content of 
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deleterious elements across the five deposits, the ore will require blending to meet 
customer specifications. Blending activities are detailed further in Section 5.4.2. 

The resource for the Pardoo DSO Project is presented in Table 5.1, using a 55 % iron 
cut-off grade. The total resource for the project is approximately 7.4 Mt (as of January 
2007), although reserves in the order of 10.5 Mt have been identified on the minesite. 

Table 5.1  Project resource as at January 20071 
Deposit 
(pits) 

Category Kt Fe 

(%) 
SiO2 
(%) 

Al2O3 
(%) 

P 
(%) 

LOI 

(%) 
S 

(%) 
CaFe 

(%) 
Indicated 3,421 57.4 7.4 1.1 0.14 8.4 0.01 62.7 
Inferred 78 56.55 9.4 0.6 0.10 8.5 0.01 61.7 

Bobby  
(Bobby/ 
Glenda) Total / 

Average 
3,499 57.4 7.5 1.1 0.14 8.4 0.01 62.7 

Indicated 2,160 57.0 6.4 2.3 0.17 8.9 0.03 62.6 
Inferred - - - - - - - - 

South Limb 
(South 
Limb/South 
Limb West Total / 

Average 
2,160 57.0 6.4 2.3 0.17 8.9 0.03 62.6 

Alice (East 
and West) 

Inferred 1,110 59.2 6.7 1.1 0.16 6.5 0.01 63.3 

Olivia Inferred 232 56.6 8.2 1.6 0.06 7.8 0.09 61.4 
Connie2 Inferred 377 55.4 6.3 3.1 0.02 10.6 0.02 62.0 
Total  7,378 57.2 6.7 1.8 0.11 8.4 0.03 62.4 
Source: Table 3.3 (Atlas Iron Limited, 2007). 

Kt = kilo tonnes, Fe = iron, SiOB2 = silicon dioxide, AI2O3 = aluminium oxide, P = phosphorus, LOI = loss on 
ignition, S = sulphur, CaFe = calcined iron calculated by Atlas using the following formula (Fe%/[100-LOI%]). 

1This mineral resource statement has been compiled in accordance with the guidelines defined in the 
Australasian Code for Reporting of Exploration Results, Mineral Resources and Ore Reserves (The JORC 
Code - 2004 Edition). 

2CID style resources are calculated based on a 50 % cut-off grade, the remaining resources are calculated at a 
55 % cut-off grade. 

The percentage of sulphur (S %) in Table 5.1 indicates that the ore to be mined contains 
negligible sulphur and the potential for acid formation as a result of exposure of the ore 
to oxygen and water is consider unlikely. 

The Pardoo DSO Project is proposed to be mined at a rate of 1.5 Mtpa. At this mining 
rate and with the currently identified resource, the mining life is predicted to be 5 to 6 
years. Adding construction and closure time, the project life is likely to extend to 7 years. 

It is expected that with further exploration success and related approvals to mine 
additional resources on the minesite, the area will sustain a longer mining operation. Any 
open cut pits additional to the eight proposed in this document, however, would be 
subject to further approvals.  

5.2 Minesite Establishment 
An overview of the conceptual minesite is illustrated in Figure 5.2. 
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5.2.1 Construction-related Infrastructure  
An access road for minesite construction will be developed by upgrading the existing 
exploration access track. This activity will be required to allow further infrastructure 
construction to commence and provide access to the mining operations centre (MOC). 

During construction of the access road, a temporary contractor’s yard will be established 
with approval from Main Roads Western Australia (MRWA) within the area already 
disturbed by the MRWA gravel reserve borrow pits, to the southwest of South Limb 
(Figure 1.3). This area will serve as an overnight parking area for equipment and contain 
a portable chemical toilet and transportable office. Water for dust suppression during 
access road construction will be sourced from an existing MRWA bore in the vicinity and 
will be stored in the existing turkey’s nest adjacent to the borrow pit area (Plate 4.2).  

During construction of the MOC facilities such as the administration area and the 
crushing and screening plant, a temporary construction administration area will be 
required. This area will be established within the designated MOC footprint and will 
incorporate a site office, a crib room, chemical toilets, potable water storage, waste 
water storage and sea containers for storage. During construction, electricity will be 
supplied to these temporary facilities by diesel generators with double-skinned fuel 
tanks.  

A mobile refuelling truck with a maximum capacity of 10,000 L will be available onsite to 
refuel generators and mobile equipment. 

5.2.2 Clearing and Soil Stripping 
Establishment of the minesite will require clearing of vegetation and soil stripping within 
the disturbance footprint of 278 hectares and the construction of required infrastructure, 
stockpile pads and water management structures. Clearing and soil stripping will be 
managed in accordance with the Flora and Vegetation Management Plan, and the 
Conceptual Mine Completion and Rehabilitation Management Plan (Appendix A). 

Disturbance footprints will be clearly marked on the ground prior to clearing. Any shrubs 
and trees within the footprint of disturbance will be avoided where possible, but if 
necessary, cleared and stockpiled adjacent to the soil stockpiles for future use in 
rehabilitation activities. Groundcover vegetation will be stripped along with any stripped 
topsoil to maximise the stored seed bank and provide some stabilising material in the 
soil stockpiles. 

Topsoil is generally skeletal and rocky across the site, particularly on the top of the range 
and the upper slopes. Depth of topsoil increases slightly on the lower slopes and plains. 
Topsoil and surface rocky material will be stripped where it exists and stockpiled in an 
area adjacent to the surface disturbance. Stockpiles will be no higher than 1 m, sign 
posted and not trafficked to ensure the structure of the soil is maintained. Stockpiles of 
topsoil will not be placed in areas where there is likely to be prolonged ponding of water. 

5.2.3 Mining Operations Centre 

5.2.3.1 Introduction 
The MOC is located in the northern portion of the minesite, adjacent to the 
Bobby/Glenda deposit, and contains the following infrastructure (Figure 5.3):  
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• Administration area including: 
– Atlas facilities. 
– Mining contractor’s facilities. 
– Crushing and screening contractor’s facilities. 
– Haulage contractor’s facilities. 
– Sewage treatment and waste water storage. 
– Potable water storage. 
– Common parking area. 

• Fuel storage and refuelling area. 
• Power station. 
• Crushing and screening plant. 
• Run-of-mine (ROM) ore pad and product stockpiling area. 
• Parking areas and portions of the access road and haul road. 
• Combined contractors’ laydown area. 

All minesite buildings will be cyclone rated and constructed in accordance with Town of 
Port Hedland Council (Council) building requirements and approvals.  

The MOC and associated infrastructure within it has been sited to minimise impact on 
the surrounding environment. Factors considered during siting of the infrastructure 
included the distance from adjacent drainage lines and the likely flood levels. Where 
possible, all infrastructure areas will be constructed on pads above the 20-year average 
recurrent interval (ARI) flood level (i.e., 17 m RL). Where required, mining infrastructure 
will be bunded to protect against inundation due to flooding. 

5.2.3.2 Administration Area 
The minesite administration area comprises the office facilities for Atlas and the 
contractors. The location of the administration area within the MOC footprint was 
selected to ensure that the administration area is not in the path of the prevailing winds 
across the crushing and screening area. 

Atlas Facilities. The Atlas administration area will consist of the following structures:  

• Administration office – a number of transportable buildings for offices, computer 
room, meeting room, reception area and a crib room.  

• Sample preparation facility – a sample preparation area, required for the purpose of 
prepping daily routine shift production samples prior to dispatch off-site. The sample 
preparation facility will consist of one small transportable building and a sea 
container to house the sample crushing equipment. 

• Stores – the stores will likely comprise three sea containers.  

• First aid room – one transportable building for first aid treatment. An ambulance and 
rescue trailer will also be provided on site and parked adjacent to the first aid room. 
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 • Ablution block – one transportable building containing male and female ablution 
areas.  

Mining Contractor’s Facilities and Workshop. The mining contractor’s facilities will 
consist of the following infrastructure: 

• Administration office – a small number of transportable buildings for offices. 

• Crib room – a small room for crib breaks.  

• Ablution block – one transportable building containing male and female ablution 
areas. 

• Stores – most likely three sea containers and/or additional storage areas within the 
workshop.  

Crushing and Screening Contractor’s Facilities. The crushing and screening 
contractor’s facilities will consist of the following infrastructure: 

• Administration office – a small number of transportable buildings for offices. 

• Crib room – a small room for crib breaks.  

• Ablution block – one transportable building containing male and female ablution 
areas. 

• Stores – most likely three sea containers.  

Sewage Treatment and Storage. Sewage will be treated through a proprietary above-
ground anaerobic treatment system. The system will consist of three units, with a total 
processing capacity of 180 L/person/day (or a total capacity of approximately 
27,000 L/day, assuming a maximum capacity of approximately 150 people). This system 
will separate liquor from the sewage sludge. The liquor and sludge will be removed from 
site as required by a suitably qualified contractor for licensed disposal (Section 5.8). 

The anaerobic treatment system will be installed by a qualified contractor and will meet 
approval and operational requirements from the Council, Western Australian Department 
of Health and Department of Water (DoW).  

Potable Water Storage. Potable water will be required for ablutions and crib room use. 
Water will be sourced from the existing De Grey River Water Reserve borefield with 
approval from the Water Corporation. Potable water supply is discussed in detail in 
Section 5.11.1.  

Common Parking Area. A common unsealed parking area, totalling approximately 
10,000 m2 in area, will be provided for light vehicles and is depicted in Figure 5.3. 

5.2.3.3 Fuel Storage, Refuelling Area and Power Station  
Diesel fuel will be stored in two 105,000-L self-bunded tanks located in a fuel storage 
and refuelling area adjacent to the power station (Figure 5.3). A refuelling pad will be 
provided adjacent to the fuel storage tanks. Hydrocarbon storage and handling is 
discussed further in Section 5.7. 
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The power station will be run by skid-mounted diesel generators and supply reticulated 
power to all facilities within the MOC. Further discussion on power generation is provided 
in Section 5.11.2. 

5.2.3.4 Crushing and Screening Plant and Stockpiling Area 
This area consists of the ROM pad for the stockpiling of mined ore, the crushing and 
screening plant and the product stockpiles. The crushing and screening plant and 
adjacent stockpiles have been located to maximise the distance between potentially 
dusty activities and the nearby drainage lines. Given the local topography, the crushing 
and screening area will require some cut and fill earthworks to create a suitably level 
work area. This area is described in more detail in Section 5.4. 

5.2.3.5 Contractors’ Laydown Area 
This parking area for primarily haul trucks and intra-mine road trains, will be located 
adjacent to the workshop. Although product transport road trains will be generally parked 
at the contractors’ yard in Port Hedland when not in use, room will be available at the 
MOC for parking two road trains if required. This unsealed parking area will cover 
approximately 1 hectare and be wetted and rolled to create a hardpan surface prior to 
use for minimising dust creation.  

A mechanical workshop and washdown area will be established within the contractors’ 
laydown area for the maintenance of the mobile plant (Figure 5.4). The workshop will 
comprise an approximately 6-m-high steel structure on a concrete base. A covered area 
will also be provided for haul truck maintenance, with a washdown area located adjacent 
to this. The workshop and washdown facilities are discussed in more detail in 
Section 5.7.2. 

5.2.4 Roads 

5.2.4.1 Minesite-access Intersection 
The indicative minesite-access intersection with Great Northern Highway is illustrated in 
Figure 5.5 and conceptually consists of a simple T-intersection with appropriate signage 
and a left turning lane (with a minimum 150 m length) to enter the minesite. The final 
design of the intersection will be subject to the approval of MRWA.  

The minesite intersection will be sealed, and the seal will continue for approximately 
50 m along the minesite access road to minimise mud tracking onto the highway. Should 
mud tracking onto the highway become evident, Atlas will investigate the effectiveness of 
installing rumble strips prior to the intersection. The soft shoulder opposite the 
intersection will also be sealed. 

The entrance to the minesite will be appropriately signed to minimise inadvertent access 
by the general public or unauthorised persons.  

A cattle grid across the minesite access road and some fencing will be constructed to 
minimise the potential for cattle from the De Grey Station to wander on the road. 
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5.2.4.2 Minesite Access Road 
The internal access road will be constructed from the minesite access intersection to the 
MOC in the north of the minesite, with spur roads to each open pit (Figure 5.2). The 
access road will be a most-weather road sheeted with material sourced on site, primarily 
from cut areas along the length of the access road, which is predominantly located on 
scree slopes. Additional sheeting material sourced from the minesite disturbance 
footprint will be applied as required. The road will be designed and engineered to be 
suitable for road trains and light vehicles.  

The running width of the access road will be approximately 12 m wide for its entire 
length, with a maximum area of approximately 50 m potential disturbance at certain 
points to provide for cut and fill earthworks, shoulders and roadside drainage.  

Drainage of the access road will be in the form of open trapezoidal roadside drains 
directed to the nearest culvert located in topographical lows. The roadside drainage has 
been sized for a 100-year ARI discharge event, in line with MRWA specifications.  

The access road has been positioned to avoid the floodplain area located at the base of 
the range as much as possible, to ensure ‘most-weather’ access. The access road 
alignment crosses a number of ephemeral drainage lines as well as Redrock Creek, 
located approximately 350 m from the Great Northern Highway intersection.  

Drainage line crossings will be in the form of either culverts or floodways. In either case, 
the drainage line will be rock-armoured to prevent scouring for approximately 100 m 
upstream and downstream of the crossing (Figure 5.6). The rock will be sourced from the 
open pit disturbance footprints or imported from off-site. The majority of culverts have 
been designed to pass the 5-year ARI rainfall event and there will be at least a 1 m 
thickness of road embankment above the culverts.  Culverts in larger subcatchments, 
that is, those greater than 1.5 km2 in area, have been sized for a 10-year ARI rainfall 
event. Floodways have been designed to pass flows up to the 100-year ARI rainfall 
event, with lengths sized to pass design discharge across the road with a maximum 
depth of 300 mm.  

The Redrock Creek crossing will be a duplication of the Redrock Creek crossing of the 
Great Northern Highway, that is, triple 1,200 mm diameter concrete culverts with a 
floodway length of 200 m and the road crest at least 100 mm lower than the highway 
crossing, to avoid backflow and increased flooding potential at the highway.  

A Permit to Interfere with Bed and Banks from DoW is required under the Rights in 
Water and Irrigation Act 1914 for all drainage line crossings. The final, detailed design of 
the drainage line crossings will be in accordance with the requirements of this permit. A 
permit for the construction of an exploration access track, which follows the same 
alignment as the proposed access road, has been received from DoW, however, further 
approvals will be required for upgrading this track into the minesite access road. 

5.2.4.3 Haul Roads 
Between the Bobby, Glenda, Alice East and Alice West open pits and the ROM pad for 
the crushing and screening area, there will be a haul roads located generally parallel to 
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the access road (Figure 5.2). These haul roads are for the direct haul of ore by haul 
trucks from the open pit to the ROM pad. The separation of the haul and access roads 
will minimise interaction of light vehicles and haul trucks over this distance. 

Additionally, there will be haul roads between each individual open pit and the adjacent 
waste rock dump and, where relevant, pit ore stockpile.  

All haul roads will be approximately 25 m wide with an additional area of disturbance for 
cut and fill (where required) and for roadside drainage and topsoil storage (where 
available) alongside the road. To accommodate the additional disturbance, a width of 
50 m has been allowed for each haul road. Disturbance, however, will be minimised 
through careful planning and management of ground disturbance activities and 
placement to minimise earthwork requirements.  

5.2.4.4 Minor Access Roads 
Additional to the main access road, a number of minor access roads will be required. 
Each pit and out-of-pit waste rock dump is likely to have a perimeter road to provide 
access to inspection points, dewatering equipment and water management structures. 
Other minor access roads will include those to environmental discharge locations and 
monitoring locations.  

Minor access roads will be unsealed and formed to a width of approximately 7 m, 
although where roadside drainage, topsoil stripping and the like is required, a potential 
corridor of disturbance of a 30-m width was allowed to ensure the maximum possible 
disturbance was assessed. Roads will be formed by avoiding wherever possible, but 
clearing if necessary, any larger vegetation, followed by stripping of groundcover 
vegetation with any topsoil that exists in the area and stockpiling it adjacent to the road 
in windrows. A scraper will then form the road and create an additional windrow to 
protect the stockpiled soil from potential disturbance. Passive drainage will be created 
through construction of each minor access road and where significant drainage 
requirements are identified, culverts will be installed as required. 

Existing exploration or pastoralist tracks will be used where possible to reduce additional 
surface disturbance. 

5.2.5 Area of Disturbance 
Table 5.2 presents a consolidated view of the approximate proposed disturbance.  

Table 5.2  Approximate proposed disturbance – Pardoo DSO Project  
Area of Disturbance Indicative 

Footprint (ha)1 
Open pits 
Bobby open pit 7 
Glenda open pit 3 
Alice East open pit  3 
Alice West open pit  2 
Olivia open pit 2 
Connie open pit 2 
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Table 5.2  Approximate proposed disturbance – Pardoo DSO Project (cont’d) 
Area of Disturbance Indicative 

Footprint (ha)1 
South Limb open pit 6 
South Limb West open pit 1 
Total open pit disturbance 26 
Waste rock dumps 
Bobby/Glenda waste rock dump 13 
Alice waste rock dump (combined) 5 
Olivia waste rock dump 2 
South Limb waste rock dump (combined) 15 

Total waste rock dump disturbance 35 
Pit ore stockpile 
Olivia ore stockpile 1 
Connie ore stockpile 1 
South Limb ore stockpile (including contingency storage) 1 

Total pit ore stockpile disturbance 3 
Other disturbance 
Access road (including spurs to mining areas)2 81 
Northern haul roads (from Alice East, Alice West, Bobby and Glenda 
pits to crushing and screening plant)2 

3 

MOC (including ROM pad, and fines and lump stockpiles) 50 
Explosives magazine and its minor access road 3 
Pit infrastructure areas3  75 
Environmental discharge pipeline – northern  1 
Environmental discharge pipeline – southern  1 
Total other disturbance 214 
Total proposed disturbance 278 

1 Footprint areas have been rounded up to the nearest hectare to provide a conservative estimate of the likely 
footprint of disturbance. Additionally, waste rock dump footprints do not account for lesser volumes due to 
backfilling and the use of waste rock in safety and closure bund construction, also providing for a 
conservative footprint estimate.  

2 Road disturbance areas are based on the potential maximum corridor of disturbance and hence represent a 
highly conservative and ‘worst case’ scenario disturbance area.  

3 Includes haul roads (50 m wide corridor allowed), retention ponds, topsoil stockpiles, minor access roads, 
safety and closure bunds and piezometers as required.  

To put the total disturbance of 278 hectares into context, Table 5.3 provides the areas of 
relevant Atlas leases. 

Sections of the proposed minesite are outside the existing Department of Industry and 
Resources (DoIR) leases and as such, additional general purpose leases or 
miscellaneous licences will be pegged over the proposed disturbance area that currently 
falls outside existing lease boundaries. 
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Table 5.3  Context of disturbance  
Lease Lease 

Area  
(ha) 

Approximate 
Disturbance 

Proposed within 
Lease (ha)1 

Approximate 
Percentage of 

Lease to be 
Disturbed 

E45/2330 
(exploration) 

10,980 278 2.5 % 

M45/1158 
(Bobby/Glenda and Alice deposits) 

749 92 12.2 % 

M45/1157 
(Olivia deposit) 

225 15 6.7 % 

M45/1159 
(Connie deposit) 

39 11 28.5 % 

M45/1170 
(South Limb deposit) 

150 38 25.3 % 

G45/273 
(South Limb infrastructure area) 

78 13 16.7 % 

L45/154  
(access road) 

526 139 26.4 % 

1 Note that this area is greater than 278 ha as there is an overlap between some leases, hence areas have  
been counted twice, once for each lease. 

5.3 Mining Operations 

5.3.1 Mining Method 
The proposed mining operation will be a multiple open pit mining operation, utilising 
conventional drill and blast, and load and haul methods. The mining rate will initially be 
dictated by export port availability and the available product stockpile area, with up to an 
anticipated maximum mining rate of 1.5 Mtpa. 

Campaign mining will occur within the eight open pits, which consist of two primary pits, 
namely Bobby and South Limb, and six smaller satellite pits, Glenda, Alice East and 
Alice West, Connie, Olivia and South Limb West.  

Table 5.4 provides a list of the indicative pit parameters applicable to each pit. 

Table 5.4  Indicative pit parameters  
Open Pit Name Maximum 

Pit Depth 
(m) 

Approximate 
Depth to 

Groundwater 
(m) 

Mining Depth 
Below Water 

Table (m) 

Strip Ratio 
(waste:ore) 

Bobby 74 13 61 1.8:1 
Glenda 48 14 32 3.7:1 
Alice East 55 48 7 0.8:1 
Alice West 36 44 Not applicable 1.2:1 
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Table 5.4  Indicative pit parameters (cont’d) 
Open Pit Name Maximum 

Pit Depth 
(m) 

Approximate 
Depth to 

Groundwater 
(m) 

Mining Depth 
Below Water 

Table 
(average m) 

Strip Ratio 
(waste:ore) 

Olivia 30 31 Not applicable 1.8:1 
Connie 8 12 Not applicable 0.4:1 
South Limb 92 28 64 1.7:1 
South Limb West 23 50 Not applicable 1.5:1 

Predominately, ore outcrops are at the surface, so a significant pre-strip is not required in 
any of the open pits.  

Following soil stripping (where topsoil occurs), any weathered rock that can be free dug 
with excavators will be, although at most deposits, drill and blast will be required prior to 
surface excavation. Ore and waste material will be separately loaded into haul trucks. 
Ore will be transported to the ROM pad (in the case of Bobby, Glenda, Alice East and 
Alice West) or the adjacent pit ore stockpile (for the remaining open pits). Waste rock will 
be transported to a waste rock dump (or used as backfill or for infrastructure 
requirements).  

Mining of the open pits will be undertaken using 5 m high benches, excavated through 
two 2.5 m high cuts (Figure 5.7). This mining method will be reviewed as the open pits 
deepen to determine whether or not larger bench heights can be sustained. 

Blasting will be undertaken on a daily basis in the active open pit. The indicative blast 
parameters are as follows: 

• Drill hole diameter: 89 mm to 102 mm. 
• Drill pattern: Between approximately 4 m x 4 m and 2.4 m x 3.0 m. 
• Powder factor: Nominally up to 0.8 kg/m3, dependent on pattern size and 

  blast activity. 
• Explosive type: Ammonium nitrate fuel oil (ANFO) emulsion. 
• Explosive use per blast: 10,000 kg (estimated maximum). 

The lump and fines products produced will be a result of ore blended from a number of 
the open pits. As such, mining will be undertaken on a campaign basis in each pit and 
ore stockpiles will be maintained adjacent to the pits for future transport to the crushing 
and screening plant for blending. Given that product blending will be required, there is a 
possibility that for some years of project life, all eight pits will be open and the adjacent 
waste rock dumps will be active.  

Due to the varying product blending requirements, the distance between the individual 
open pits, the potential for future resource sterilisation and the proposed mining 
schedule, opportunities for practicable and economical backfill are limited. The only 
feasible backfill opportunities for this approval exist at Glenda, Alice East and South 
Limb West. The depth to which these pits will be backfilled will be dependent on the final 
detailed mining schedule, but will be to at least 2 m above the pre-mining water table 
level or, in the case of South Limb West, as the mining schedule allows.  
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Backfilling will be undertaken through direct haul and placement in-pit to avoid 
inefficiencies associated with the rehandling of waste rock. 

The initial waste rock removed from each open pit will be used to construct a perimeter 
safety bund. These bunds will be at least 1 m high and will also act to divert any local 
catchment surface water runoff from the pit.  

5.3.2 Mining Equipment 
Table 5.5 provides the indicative mining fleet for the 1.5 Mtpa production rate. The 
indicative fleet is generally smaller than most iron ore open cut mining operations, 
however, Atlas requires the flexibility and manoeuvrability of smaller equipment to work 
in multiple and smaller open pits.  

The fleet will operate in the active pit on a campaign basis and will be floated between 
pits as sequencing and blending requirements dictate.  

Table 5.5  Mining fleet 
Mining Equipment Fleet Size 
Excavator (PC1250) 1 
Haul truck (HD785/Cat777) 4 
Dozer (D10) 1 
Grader (14G) 1 
Water cart (70 kL) 1 or 2 
Front-end loader (Cat 980) 3 
Drill rig 2 
Road trains (internal minesite ore transport) 1 

There will be a number of smaller vehicles and equipment required on site in addition to 
the indicative mining fleet, such as forklifts, light vehicles, service vehicles, generator-
driven pumps and lighting plants.  

5.3.3 Dewatering 

5.3.3.1 Open Pit Dewatering 
The optimised pit shells of Bobby, Glenda, Alice East and South Limb extend below the 
water table. Therefore, dewatering will be required in these pits ahead of pit floor 
advancement.  

Dewatering will be primarily undertaken using dewatering bores (Figure 5.8); apart from 
Alice East, which will be dewatered by an in-pit sump once mining reaches the depth of 
the water table. Dewatering from in-pit bores will commence as soon as the bores are 
established, ensuring the pits are dry and safe prior to advancement of mining below the 
pre-mining water table. Water from the in-pit bores will be pumped to the primary 
retention pond for storage until it is either used in dust suppression, for vehicle and 
mobile plant washdown, evaporates or is discharged. 

As the dewatered pits are mined, the dewatering bores will be continually re-established. 
In-pit sumps will be used to dewater seepage and incidental rainfall as the pits approach  
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final depth. Sump water will be pumped out as required to the smaller secondary 
retention pond, located adjacent to the primary retention pond (Figure 5.8). This will 
allow for the settling of the sediment load in the sump water prior to the water entering 
the primary retention pond. The overflow from the secondary retention pond to the 
primary retention pond will be rock armoured, and a hydrocarbon-absorbent boom will be 
fixed in position across the overflow to skim off any inadvertent hydrocarbon 
contamination from the pit machinery. 

Total dewatering volume from Bobby, Glenda and Alice East will be less than 3,100 kL 
per day. Dewatering volume from South Limb will be approximately 2,000 kL per day.  

The two primary retention ponds will be approximately 75 m x 75 m and 3 m deep 
(including freeboard), each with an approximate capacity of 11.25 ML. One retention 
pond will be located near South Limb, and one will be located near Bobby (Figure 5.8).  

The retention ponds will be constructed by raising earth embankments, lined with an 
appropriate liner and fenced to deter introduced and native animals and cattle. The 
ponds will be fitted with an automatic device to ensure that a freeboard of at least 1 m is 
maintained. Should the freeboard level be reached, the dewatering bore pumps will stop 
automatically to avoid overfilling. A hydrocarbon absorption boom will be fixed in position 
across the primary retention pond overflow. 

A rock-armoured overflow will be constructed on the appropriate side of each retention 
pond to allow overflow into a natural drainage line or the access road drainage in the 
event of rainfall above the freeboard design.  

Water cart filling infrastructure will be located adjacent to each primary retention pond 
and the water will be used for dust suppression. The water stored in the northern 
retention pond will also supply dust suppression water for the crushing and screening 
plant and product stockpiles (Section 5.6).  

The dewatering strategy will involve the monitoring of flow rates, bore water levels and 
retention pond water levels. The flow rates will be measured by magnetically coupled 
meters installed at the head of the bore to record the volumes of water abstracted. A 
series of monitoring bores will also be installed around Bobby and Glenda and around 
South Limb. The monitoring bores will be used to register the drawdown of the water 
level and the recharge. The data obtained from regular measurement of the monitoring 
bores will also provide for validation of the groundwater impact assessment model.  The 
monitoring and management of minesite water, including discharge, is detailed in the 
Water Management Plan (Appendix A). 

5.3.3.2 Environmental Discharge 
Water stored in the primary retention ponds will be used for dust suppression and 
vehicle and mobile plant washdown. Some volume will also evaporate, however, excess 
water will be discharged into the environment. This discharge will require approvals, as 
identified in Table 2.1 (Section 2.5). 

Two environmental discharge locations have been identified: one into a defined drainage 
channel to the north of the South Limb and the other into the defined channel of the 
Ridley River, to the north of the Bobby open pit (Figure 5.8). The northern environmental 
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discharge location is deliberately sited away from the MOC to avoid the attraction of 
cattle to areas of activity. 

The water discharged at these locations will be piped from the individual primary 
retention ponds and discharged on a continuous basis while there is excess water. The 
outlets of the environmental discharge pipes will be rock armoured to prevent scouring 
and the outlets will be fixed in position. The environmental discharge pipelines will be 
above ground polypipe with an adjacent access road.  

Based on the project’s daily dewatering volumes and the water use estimates as 
presented in Section 5.11.1, it is likely that on average, approximately 1,200 kL per day 
from Bobby, Glenda and Alice East and approximately 1,000 kL per day from South Limb 
will require environmental discharge. The environmental discharge pipelines will be fitted 
with flow meters so that accurate records of discharge can be maintained and reported. 

The likely water quality of the discharge is presented in Table 5.6 and is based on 
groundwater sampling. In general, the water is typically brackish, sodium chloride 
waters, with a salinity level lower than that of the receiving waters (discussed in further 
detail in Section 6.2.2).  

Table 5.6  Environmental discharge water quality 
Water Quality Parameter Unit Bobby/ 

Glenda 
Alice 
East 

South 
Limb 

pH pH units 8.2 7.2 8.1 
Electrical conductivity at 25oC µS/cm 5,500 3,100 4,500 
Total dissolved solids (grav) at 180oC mg/L 3,300 1,900 2,700 
Iron (Fe) (soluble) mg/L 0.06 1.0 <0.02 
Sodium (Na) mg/L 780 340 620 
Potassium (K) mg/L 37 <5 18 
Calcium (Ca) mg/L 99 72 130 
Magnesium (Mg) mg/L 130 140 120 
Chloride (Cl) mg/L 1,400 900 1,300 
Carbonate (CO3) mg/L <1 <1 <1 
Bicarbonate (HCO3) mg/L 390 230 360 
Hardness (equivalent CaCO3) mg/L N/A N/A N/A 
Sulphate (SO4) mg/L 250 4 220 
Nitrate (NO3) mg/L <0.2 <0.2 5.1 
Manganese (Mn) mg/L 0.009 25 N/A 
Silica (SiO2) mg/L N/A N/A N/A 
Sum of ions (calc.) mg/L 3,097 N/A 2,747 
Cation/anion balance % -0.8 N/A -3.0 

Atlas proposes to monitor the discharge water on a regular basis and in accordance with 
any licenses issued by the Department of Environment and Conservation (DEC), to 
ensure that the discharge meets the quality criteria required. In-situ monitoring will be 
undertaken using a hand-held conductivity and pH meter. Full samples will be taken and 
sent for analysis on a regular basis.  
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Should monitoring analysis indicate non-compliance with the discharge water quality 
criteria, discharge will be immediately stopped and dewatering and mining activities 
reviewed in an attempt to identify the cause of the non-compliance. Corrective actions 
will be implemented as required and could include water treatment and/or amendment to 
water management structures or hydrocarbon management structures and/or their 
practices. Discharge will recommence after water in the retention ponds has been 
treated or diluted to meet the discharge water quality criteria and sampling indicates 
compliance with the criteria. During the period of ceased discharge, dewatering will 
either stop or additional storage will be identified, such as in an inactive open pit void.  

In the event of a large rainfall, the retention ponds will overtop the armoured overflow 
and flow into the surrounding natural drainage lines. On such occasions, water from in-
pit sumps will be pumped directly into surrounding drainage lines as the sediment load in 
the sump water is anticipated to be similar to that of the natural surface water runoff. The 
sump water is also likely to be significantly less saline then the water quality of the 
receiving environment, with water samples from the drainage lines and rivers within the 
vicinity of the minesite exhibiting brackish to saline water quality (i.e., Ridley River 
samples of between 6,000 and 10,000 mg/L total dissolved solids (TDS)).  

5.4 Ore Stockpiling and Processing  

5.4.1 Ore Stockpiling 
Ore from the individual open pits will be transported to and stockpiled on the ROM pad 
adjacent to the crushing and screening plant. Both the ROM pad and the crushing and 
screening plant will be installed within the MOC (Figure 5.3). The ROM pad will have a 
disturbance footprint of approximately 1 hectare and have a stockpiling capacity of 
approximately 60,000 t. Ore from Bobby, Glenda, Alice East and Alice West will be 
hauled directly to the ROM pad from the pit in haul trucks via the haul road.  

For the remaining pits (Olivia, Connie, South Limb and South Limb West), individual ore 
stockpiles will be located adjacent to each pit (Figure 5.2). An area of approximately 
1 hectare has been nominated for the ore stockpiling and intra-mine road train loading at 
each of these pits. These adjacent-pit stockpiles will be a maximum of approximately 
15 m high and have a capacity of approximately 40,000 t each. Indicative disturbance 
footprints for the Olivia, Connie and South Limb/South Limb West stockpiles are 
presented in Table 5.2.  

Ore stockpiled at the pits will be loaded into intra-mine road trains using a front-end 
loader, before transporting along the access road to the ROM pad as required. The ore 
from all eight open pits will be stored on the ROM pad as either individual stockpiles or in 
composite stockpiles where pits contain ore of similar composition, to enable the 
appropriate blending to take place. 

Surface water runoff upstream of the ROM pad and crushing and screening plant area, 
will be diverted around this area by cut channels or fill bunds, depending on the specific 
topography. Surface water runoff from the crushing and screening area will be diverted 
to a sedimentation pond, sized for a 5-year ARI rainfall event, with a rock-armoured 
overflow for larger events. The sedimentation ponds will be regularly maintained to retain 
capacity, with the excavated silt placed in-pit or encapsulated within a waste rock dump.  
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No dust suppression is required for the individual pit ore stockpiles or the ROM pad 
stockpiles, as they will consist of blasted ore with limited fines. Trafficked areas around 
these stockpiles, however, will be watered by the water carts on a regular basis. Should 
dust become evident from the stockpiles, dust suppression measures will be 
implemented. 

5.4.2 Crushing and Screening 
The location of the crushing and screening plant is illustrated in Figure 5.9. This plant will 
be a mobile, diesel-over hydraulic component plant, however, it is anticipated that the 
plant will remain in the nominated location for the duration of the project. The plant will 
be powered by the diesel generator power station (Section 5.11.2). 

The crushing and screening plant will provide primary and secondary crushing and 
screening. The product blending requirements will be predetermined based on geological 
testing of the ore in each pit, and designed to ensure the product is consistent and meets 
customer size and chemical specifications.  

The ore will be selected from the individual pit ore stockpiles on the ROM pad to create 
the appropriately blended product. It will be loaded by front-end loader into a 30 m3 
feeder bin that will feed the ore into a crusher via a variable speed vibrating feeder 
screen (known as a grizzly). Ore less than 100 mm in diameter will fall through the 
grizzly onto a conveyor belt. The coarse fraction (i.e., ore larger than 100 mm in 
diameter) will be crushed through a primary crusher prior to being placed on the 
conveyor belt. A self-cleaning magnet will remove iron tramp1 from the ore prior to 
screening and secondary crushing. 

The ore from the conveyor belt will be divided into two streams and passed over two 
double-deck screens. The oversized ore from the screens will be directed to a secondary 
crusher and recirculated through the screen-crusher circuit until it meets size 
requirements. Appropriately-sized ore from the screens will be directed to the lump final 
product radial stacker. Undersized material, however, will be stockpiled as fines product 
via a second radial stacker. 

The lump product is defined as 31 mm to 6.3 mm diameter material while the fines 
product is defined as 6.3 mm to 125 µm diameter material. Over the life of the project, 
approximately 60 % of the product will be fines while the remaining 40 % will be lump.  

Product will be sampled every hour from both radial stackers to ensure the products 
meet the required specifications. Any deviation from product specifications will result in a 
review of the blending strategy.  

                                                        

1 Stray metallic particles and objects. 
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A single control room will be installed adjacent to the crushing and screening plant to 
allow for one operator to supervise the operations of the plant. Weightometers will be 
installed at the primary crusher discharge point and at the radial stackers to ensure 
adequate production tonnage data is collected. 

5.4.3 Product Stockpiling 
The radial stackers will create two separate stockpiles: lump and fines. The location of 
these stockpiles is illustrated in Figure 5.9. Each stockpile will be approximately 13 m 
high and have an average capacity of approximately 30,000 t. Their disturbance footprint 
area is presented in Table 5.2 as part of the MOC disturbance footprint area. 

To allow for flexibility and to provide contingency storage, an area suitable for a 
maximum of 100,000 t of product stockpiles will be made available adjacent to the 
crushing and screening plant (within the MOC footprint). To address the risk of 
significant rainfall preventing access to the MOC-located product stockpiles, a 
contingency product stockpile area will also be located adjacent to the South Limb pit ore 
stockpile, within the 1 hectare ore stockpile footprint (Figure 5.2).   

Stockpiled product will be loaded by front-end loader onto road trains for transport to Port 
Hedland. The front-end loader will be fitted with scales to ensure accurate recording of 
product loading and to ensure axle loads and concessional loading approval 
requirements are not exceeded. 

5.5 Waste Rock Management 

5.5.1 Waste Rock Volumes 
Based on the pit optimisations and the strip ratios (presented in Table 5.4), a total of 
approximately 10.9 Mt of waste rock will be mined over the life of the project (Table 5.7). 

Table 5.7  Indicative waste rock quantities  
Waste Rock Dump Total Waste Rock 

Mined (Mt) 
Approximate Waste 

Rock Dump (Mt) 
Approximate 

Backfilled (Mt) 
Bobby/Glenda 5.6 4.3 1.32 
Alice East and West 1.5 1.15 0.353 
Olivia  0.3 0.3 No backfill 
Connie  0.05 0 No backfill 
South Limb/South Limb 
West 

3.49 3.34 0.154 

Waste rock total 10.9 9.11 1.8 
1 Some waste rock will be used in infrastructure construction and for the construction of safety bunds and 

closure bunds around the open pit perimeters. Thus, this volume is a conservative volume.  
2 Backfill of Bobby open pit waste rock into Glenda open pit. 
3 Backfill of Alice West open pit waste rock into Alice East open pit. 
4 Backfill of South Limb open pit waste rock into South Limb West open pit. 
 

5.5.2 Waste Rock Management  
Waste rock will be bought to the surface for storage in out-of-pit waste rock dumps, 
unless it is replaced directly in-pit as backfill. Initial waste from each pit will be used in 
the construction of minesite infrastructure and perimeter safety bunds around each open 
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pit. All open pits will have an associated out-of-pit waste rock dump apart from Connie, 
where the small volume of waste rock produced will be used in the construction of 
infrastructure and rehabilitation. 

Where out-of-pit waste rock dumps are created, waste will be excavated from the pit by 
free digging or excavation following drill and blast. Waste rock will be loaded into haul 
trucks and transported to the active dumping face of the waste rock dump. The base of 
each waste rock dump will be constructed by paddock dumping, with subsequent lifts 
constructed through end dumping over the active face. Waste rock dumps will be 
constructed at angle of rill (approximately 37°). Selective placement of waste rock will be 
undertaken to achieve greater landform stability of the final waste rock dump landform. 
Waste rock placement will be dependent on the waste rock’s physical and chemical 
characteristics, and the required management of different waste rock types (Section 6.2). 

The waste rock dumps have been designed to blend with the adjacent ridge landscape, 
and thus, will be height limited to the height of the adjacent range. While this has 
resulted in a slightly larger footprint for the waste rock dumps, it provides for a more 
congruent landform. The rehabilitated waste rock dumps will have an overall batter angle 
of 20°, which is considered stable for this project’s waste rock. Progressive rehabilitation 
will be undertaken as areas become available (Section 5.12). Given the proximity of 
water courses, the existing landscape of rocky outcrops, the lack of topsoil on the slopes 
and ridges, and the requirement to minimise sediment creation and inhibit erosion, it is 
proposed to create rock-armoured waste rock dump landforms. These will also visually 
blend with the existing rocky outcrops of the Ord Range. 

The waste rock dump footprints presented in Figure 5.2 reflect the final footprint after 
rehabilitation. 

Surface water runoff upstream of the waste rock dumps will be diverted using cut 
channels or fill bunds, depending on the specific topography. Runoff from a waste rock 
dump will be diverted to a dedicated sediment pond designed to capture the volume of a 
5-year ARI, 30-minute-duration rainfall event, with an additional 50 % volume storage. A 
weir overflow will be constructed in each sediment pond to allow for the overflow of a 
100-year ARI rainfall event. The sediment ponds will be constructed to have a decant 
system that draws water down slowly, giving the captured runoff time to settle out 
approximately 85 % of suspended solids. The sediment ponds will be regularly 
maintained to retain capacity and the excavated silt will be disposed of in-pit or 
encapsulated within the waste rock dump.  

Although PAF material has been identified in small pockets generally below the base of 
the Bobby and South Limb pits, the pit shells will be optimised to avoid PAF material if 
encountered during mining, it will be left in-situ with an appropriate rock or water cover 
system to avoid oxidation. The potential environmental impacts associated with waste 
rock dumps and PAF material is discussed in more detail in Section 6.2. 

5.6 Minesite Dust Suppression 
Minesite dust will be managed in accordance with the Air and Noise Management Plan 
(Appendix A). 



Pardoo DSO Project  Public Environmental Review 
 

5-29 
Coffey Natural Systems  we08030_6_Ch05_v2.doc/December, 2007 
 

Up to two water carts will be continuously employed around the minesite for dust 
suppression on haul roads and access roads, and around areas of activity.  

Dust suppression water will be sourced from pit dewatering and the water truck(s) will 
refill by either pumping directly from the retention ponds or via a high-volume pump 
located on a pontoon within the primary retention ponds.  

The water quality of dust suppression water will be similar to that presented previously in 
Table 5.6. Dribbler bars and low sprays will be used to minimise the potential for over-
spray onto adjacent vegetation during dust suppression.  

Within the crushing and screening and stockpiling area, dust suppression water will be 
sourced from the northern primary retention pond. Dust suppression in this area will be 
in the form of sprays installed at strategic transfer points within the process, such as the 
discharge point of the radial stackers and the sprinklers directed at product stockpiles.  

Dust suppression watering will also help to pre-condition the ore to the required 
4 % to 5 % (or greater during summer months) moisture content prior to road transport to 
the port. 

Alternative dust suppression methods will be investigated if required. 

5.7 Hydrocarbon and Dangerous Goods Management 

5.7.1 Introduction 
The storage, handling and management of hydrocarbons and dangerous goods at the 
minesite is detailed in the Hydrocarbon and Dangerous Goods Management Plan 
(Appendix A).  This plan includes a framework for the development of an emergency 
hydrocarbon spill response procedure. 

Hydrocarbon management at the minesite will be conducted in accordance with key 
government guidelines, including the Water Protection Guideline for Mining and Mineral 
Processing – Mechanical Servicing and Workshop Facilities (WRC, 2000a) and the 
Water Protection Guideline for Mining and Mineral Processing – Above-ground Fuel and 
Chemical Storage (WRC, 2000b). Hydrocarbon and dangerous goods storage and 
handling will also be conducted in accordance with any operating and/or dangerous 
goods licence requirements.  

Figure 5.3 illustrates the location of the workshop, explosives magazine and fuel storage 
areas. To minimise the risk of surface water contamination from these areas, these 
infrastructure areas are located high in the topography of the site. The majority of the 
infrastructure areas will be placed on constructed pads that are located at or above 
17 m RL, and above the likely inundation of the 20-year ARI flood level. If required by the 
surrounding topography and final detailed layout, the workshop, washdown and fuel 
storage areas will be surrounded by ‘clean’ water diversion structures to minimise 
ingress of surface water runoff.  

5.7.2 Workshop and Washdown Area 
The workshop and washdown area will be constructed and operated in accordance with 
the following hydrocarbon design and management specifications: 
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• The workshop and washdown area will be located on a concrete pad, suitable for 
heavy and light vehicles, and graded to an internal sump connected to an oil-water 
separator system and contained within a low, drive-over bund. The sump will have a 
retention capacity of at least a 1-hour peak flow to maximise the settling of solids 
and grit, adequate to store a 20-year ARI, 48-hour rainfall event. 

• Water for washdown will be sourced from the northern primary retention pond 
(Section 5.3.3) and will be re-used through a recycled water sediment basin sized to 
contain a 1-in-20 year return frequency 72-hour storm event (Figure 5.4).  

• The main workshop area will be covered to minimise rainwater ingress and the roof 
stormwater will be directed to a clean storage tank, away from the potentially 
contaminated water drainage system. 

• ‘Environmentally friendly’ degreasing and cleaning products will be used where 
available and feasible. 

• A daily inspection and maintenance checklist for the workshop and the fuel storage 
area will be implemented and will require a high level of housekeeping. 
Housekeeping will include the inspection of grates, sumps and the oil-water 
separator to ensure they are working efficiently. 

• Drip trays will be used beneath all hydrocarbon or chemical containers. 

• Protection devices such as graded ramps, safety bollards and floor markings will be 
utilised where necessary. 

• Smaller volumes of hydrocarbons such as oils and greases will be stored in bulk 
pods as much as possible, within the concrete pad of the workshop and on purpose 
built facilities. All other chemicals, including new and used batteries, will be stored on 
bunded pallets or in appropriate dangerous goods storage cabinets. 

• Waste liquid hydrocarbons, such as oil and grease, will be stored on a designated 
and appropriately sized bunded pallet within the covered oil and lube store or within 
the covered workshop area. A suitable waste management contractor will regularly 
remove these wastes off-site for licenced disposal or recycling. 

• Oily rags, filters and other hydrocarbon contaminated material will be contained and 
stored on a bunded pallet within a covered area for periodic collection and licensed, 
off-site disposal by a suitable waste management contractor. 

For more detail on the management of hydrocarbons and dangerous goods within the 
workshop and washdown area see Appendix A. 

5.7.3 Fuel Storage and Refuelling Area 
Two 105,000-L double-skinned tanks will be used for fuel storage and will be located 
within the MOC (Figure 5.3). The diesel stored in these tanks will be used for mobile 
equipment, light vehicles, initial power generation at the power station and for smaller 
generators located adjacent to various infrastructure such as dewatering bores. The two 
tanks will be connected as depicted on Figure 5.10, and one tank will have a bowser 
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located adjacent to the sealed refuelling area. The condition of the pipes will be regularly 
inspected as part of the workshop and fuel storage area inspection checklist. An 
impervious containment structure will be constructed around the storage tanks and all 
associated connections. The total containment area will be adequate to store a 20-year 
ARI, 48-hour rainfall event and will be graded to a sump. 

All light vehicles, the occasional road train and some mobile equipment will refuel at the 
refuelling area, located adjacent to the fuel tanks, as illustrated in Figure 5.10. The 
refuelling area will be covered with a concrete slab with a perimeter lip graded to a sump 
containing an oil-water separator, with the whole area sized to capture 110 % of the 
largest mobile equipment tank. Inspection of the sump and separator to ensure they are 
emptied as required will be included in the daily workshop inspection checklist. In the 
event of a spill or a predicted rainfall event, the sump will be pumped out into the waste 
hydrocarbon tank at the workshop. Additionally, the bowser will have a discharge limit of 
10,000 L and will automatically shut off at this volume.  

Larger mobile equipment and lighting towers and generators will be fuelled from a mobile 
refuelling truck with a maximum capacity of 10,000 L. The refuelling truck will carry a spill 
kit, and the truck will be well maintained and regularly inspected. Appropriately-sized drip 
trays and absorbent material will be used during the filling of tanks. Couplings for the 
refuelling truck will be ‘snap-on, fast-fill’ type for large mobile plant and auto shut-off for 
small plant, or equivalent.  

The majority of the product transport road trains will refuel in Port Hedland, although the 
intra-mine product road trains used to transport ore from Connie, Olivia and South Limb 
to the crushing and screening ROM pad will be refuelled at the refuelling area. 

All generators on site will be located within a lined earthen bund sized to contain 110 % 
of the diesel tank volume. Generators will be located on topographic highs, where 
possible, to minimise the potential for flood inundation and will be regularly inspected as 
required by the daily inspection and maintenance checklist.  

Any fuel storage tanks required for generators will be double-skinned and will be located 
within lined earthen bund. 

For more detail on the management of hydrocarbons and dangerous goods within the 
fuel storage and refuelling area see Appendix A. 

5.7.4 Explosives Magazine 
The explosives magazine will be used for the storage of detonators, detonator cord, 
boosters and a contingency volume of approximately 10,000 kg of pre-packaged ANFO. 
The explosives magazine will be located at least 100 m from the MOC (Figure 5.3) and 
will be designed in accordance with the relevant legislative requirements. The explosive 
magazine will be surrounded by the necessary topography and water diversion 
structures to minimise ingress of uncontaminated surface water. Bulk emulsion (i.e., 
ANFO) will be brought to the minesite by a contractor on a daily basis.  

For more detail on the management of hydrocarbons and dangerous goods see 
Appendix A. 
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5.8 Waste Management 
Waste resulting from the project can be classified as: 

• Waste rock (Section 5.5). 
• Sewage waste from the sewage treatment plant (liquor and sludge). 
• Industrial waste, such as scrap metal and tyres. 
• Domestic waste from crib rooms and offices.  

Table 5.8 identifies the likely wastes to be created by the project’s activities at the 
minesite and the management of each waste type. Given the relatively small workforce 
and the lack of a minesite accommodation facility, the volume of each waste produced is 
anticipated to be low. Hence, temporary storage of these wastes and regular transport 
off-site will be easily achievable. 

Table 5.8  Waste management 
Waste Type Disposal  
Sewage liquor and sludge Collected as required by licenced contractor for off-site 

disposal. 
Liquid hydrocarbons and 
hydrocarbon-contaminated material 

Stored in sealed containers on a designated and 
appropriately-sized bunded pallet. A suitable waste 
management contractor will regularly remove these 
wastes off-site for licensed disposal or recycling. 

Solid hydrocarbons and hydrocarbon 
contaminated material 

Solid wastes such as oily rags, filters and used 
batteries will be contained and stored on a bunded 
pallet within a covered area. Periodic collection by a 
suitable waste management contractor for licensed off-
site disposal or recycling. 

Store/office cardboard Collected in dedicated bins and transported to the 
South Hedland waste management facility as required.  

Scrap steel Collected in a dedicated area within the laydown yard 
and collected by a scrap steel merchant as required. 

Tyres Either returned to the supplier or disposed of at the 
South Hedland waste management facility for a fee.  

Plastic (recyclable) Collected in dedicated bins and transported to the 
South Hedland waste management facility as required.  

Plastic (non-recyclable) Mixed with general domestic waste for disposal at the 
South Hedland waste management facility. 

Pallets Returned to supplier where possible and unbroken. 
Buried in a dedicated cell in the waste rock dump 
where broken. 

Waste oil/grease/hydrocarbons and 
hydrocarbon contaminated material 
(i.e., rags, filters) 

Returned to supplier or taken to Oil Energy Australia in 
Port Hedland.  

General domestic waste (e.g., food 
scraps, non-recyclable crib room 
rubbish, non-recyclable office 
rubbish) 

Collected in bins and transported to the South Hedland 
waste management facility as required. 

Recyclable domestic waste (e.g., 
office paper) 

Collected in dedicated bins and transported to the 
South Hedland waste management facility as required.  

Any other waste produced on site will be either returned to the supplier or disposed of at 
the Class 2 landfill at the South Hedland waste management facility. 
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Atlas will encourage its contractors to employ the principles of waste minimisation and 
recycling where possible. Suppliers will also be encouraged to take responsibility for 
waste packaging. The management of waste at the minesite is detailed in the Waste 
Management Plan (Appendix A). 

5.9 Product Transport  

5.9.1 Introduction  
A contractor will be responsible for the transport of product from the minesite to the 
relevant export berth in the Port Hedland region. The product transport road trains will be 
loaded at the product stockpile area and transport the product along the Great Northern 
Highway to the export berth (Figure 1.4). 

The contractor will transport product using side-tipper, quad-configuration road trains 
with a total load capacity of approximately 105 t, subject to concessional loading permit 
approval. These trucks generally have a configuration of approximately 53 m in length. 

The haulage contractor will load trucks accurately using active load sensing and 
recording equipment on the front-end loaders. The existing weighbridge at Port Hedland 
(located on the access road to the Nelson Point berth) will be used to cross check 
product loading data as required. The use of quad-configuration road trains along the 
highway will require concessional loading permit approval from MRWA (Section 2.5.2).  

It is anticipated that the contractor will transport product to Port Hedland with a fleet of 
quad-configuration road trains, all maintained in a roadworthy condition as required by 
MRWA. All product transport trucks used on the public road network will be fitted with 
covers on the trailers to minimise any dust emissions during product transport. 

All contract drivers will sign a Code of Conduct, committing them to drive responsibly, 
follow all road rules and speed limits, and treat other road users safely and with 
courtesy. A copy of this Code of Conduct will be made available to the public, along with 
a contact number for the public to report any breach of this code. All breaches will be 
investigated and correctional action will be taken as required. 

Additionally, to minimise the impact of product transport on the existing road users in 
Port Hedland, Atlas will not truck product on the town roads during the afternoon peak 
hours between 4.00 p.m. to 6.00 p.m. Should additional transport infrastructure become 
available, product transport hours will be reviewed and likely to increase to 24 hours a 
day (Section 6.10).  

The management of product transport is detailed in the Transport Management Plan 
(Appendix A). 

5.9.2 Route to the Port Hedland Public Access Berth 
The product transport route from the minesite to the project’s existing public access berth 
at Port Hedland is (Figures 1.2 and 1.4): 

• Right turn onto Great Northern Highway at the minesite access road intersection. 

• Right turn onto Port Hedland Road (which becomes Wilson Street west of McGregor 
Street). 
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• Left turn into the port at the intersection of Wilson Street and Wedge Street.  

The total length of this route from the minesite access intersection to the stockpile at the 
Port Hedland public access berth is approximately 67 km. 

Given that only trial export shipments are available from the Port Hedland public access 
berth (Section 5.10), the product stockpile of 65,000 t is to be created within a two- to 
three-week period. As such, product transport to this berth will be undertaken in 
campaigns, resulting in the traffic movements as presented in Table 5.9.  

As product export from the public access berth is limited by trial shipment capacity, these 
traffic campaigns will occur no more than six times a year for a 390,000 tpa scenario and 
eight times a year for a 500,000 tpa scenario. 

Table 5.9  Product transport truck traffic to the Port Hedland public access berth  
Scenario Truck 

Loads1 
Truck 

Movements1 
Based on a two week transport campaign 
Daily during a campaign  453 893 
Hourly2 during a campaign 33 53 
Based on a three week transport campaign 
Daily during a campaign  303 593 
Hourly2 during a campaign 23 33 

1 A truck load is the equivalent of two truck movements, that is, one full movement and one empty movement. 
2 Based on 20 hours per day to present a worst case scenario, that is, assuming no transport occurs during 

peak traffic periods. 
3 Truck numbers are calculated by dividing the stockpile size by the capacity of the trucks, the number of days 

and the number of hours. All trucks numbers have been rounded up to the nearest round number to depict 
the potential maximum number of trucks in any one day or hour. 

 

5.9.3 Route to the Utah Point Berth 
The product transport route from the minesite to the proposed bulk commodities berth at 
Utah Point is as per Figure 1.2 and 1.4, and utilises the existing road network as follows: 

• Right turn onto Great Northern Highway at the minesite access intersection. 

• Left turn onto Port Hedland Road. 

• Right turn at the Great Northern Highway/Wallwork Road intersection. 

• Continue straight through the Great Northern Highway/Pinga Street intersection. 

• Left turn into Cajarina Street. 

• Straight onto the Fortescue Metals Group (FMG) access road and onto the Port 
Hedland Port Authority (PHPA) Finucane Island access road. 

The total length of this route from the minesite access intersection to the proposed Utah 
Point berth is approximately 72 km. 
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The transport of product to Utah Point will be undertaken at a maximum rate of 1.5 Mtpa. 
As such, transport of product on the existing transport infrastructure to Utah Point would 
occur on a continuous basis, that is, up to 22 hours per day, 7 days per week. The 
resultant traffic movements are presented in Table 5.10. 

Should export through the approved FMG berth at Anderson Point become available, 
product will be transported to that berth along the existing road network proposed for 
Utah Point. As such, it is considered that this scenario is covered by the product 
transport routes being assessed for the Port Hedland public access berth and proposed 
Utah Point bulk commodities berth. 

Table 5.10  Product transport truck traffic to Utah Point bulk commodities berth   
Scenario Truck Loads1 Truck Movements1 
Daily  403 793 
Hourly2  23 43 
1 A truck load is the equivalent of two truck movements, that is, one full movement and 

one empty movement. 
2 Based on 20 hours per day to present a worst case scenario, that is, assuming some 

transport restrictions during peak hour traffic. 
3 Truck numbers are calculated by dividing the stockpile size by the capacity of the 

trucks, the number of days and the number of hours. All trucks numbers have been 
rounded up to the nearest round number to depict the potential maximum number of 
trucks in any one day or hour. 

A number of government departments and agencies are in the process of reviewing the 
existing road network and the available access to the proposed bulk commodities berth 
at Utah Point. Should an alternate access route to the berth become available and be 
endorsed by the regulatory authorities, Atlas will ensure that product transport is 
conducted along the approved route. 

5.10 Product Export  

5.10.1 Introduction 
Initial product export will be through the existing PHPA public access berth or approved 
FMG berth at Anderson Point in Port Hedland. Once the PHPA bulk commodities berth is 
commissioned at Utah Point in 2009, export of the lump and fines will commence 
through this port.  

Export will be via Panamax-size ships, which have an approximate capacity of 65,000 t 
per load. 

As mentioned in Section 2.5, the stockpiling and ship loading activities in Port Hedland 
are covered by the facility approvals held (or to be held) by PHPA, FMG and their 
stevedores, and as such, do not form part of the project for the purposes of this Public 
Environmental Review (PER). Potential downstream impacts related to the road 
transport and stockpiling of Atlas ore, such as air quality and noise impacts, however, 
have been assessed at the request of government regulators. 
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5.10.2 Export from the Port Hedland Public Access Berth 
PHPA has provided trial export shipment capacity for Atlas from the commencement of 
operations in 2008 until the commissioning of Utah Point in 2009. This capacity is in the 
form of trial shipments consisting of a Panamax-size export shipment (i.e., 65,000-t) 
every second month (i.e., 390,000 tpa). To facilitate this, a 65,000-t capacity stockpile 
area will be made available adjacent to the public access berth on the common user pad 
(Figure 5.11). The product transport road trains will deliver the lump or fines product 
directly to this temporary stockpile at the berth. The 65,000-t stockpile will be created 
over a two- to three -week period prior to being loaded onto the next available ship for 
export. 

Export shipments will be dedicated lump or fines shipments, hence, the stockpile created 
at the berth will be either a lump stockpile or a fines stockpile, depending on the 
shipment required at the time. 

This temporary stockpile area will only be available to Atlas in the two to three weeks 
immediately prior to an export shipment, hence, transport will also occur in campaigns of 
two to three weeks. The product transport road trains will enter the stockpile area, tip on 
the western side of the stockpile and a front-end loader will stack the ore to build the 
stockpile. The loaders will likely be operated by P & O Ports Ltd, the existing stevedores 
at the port. For ship loading, the product will be fed by front-end loader into the existing 
feed hopper on PHPA’s ship loader feed conveyor when a Panamax-size vessel is 
berthed. The existing ship loader at Port Hedland operates at a nominal 1,200 tph.  

Given the restricted area available for stockpiling, the stockpile will need to be an 
average of 12 m high to encompass the required 65,000 t. Due to the restricted area and 
its intermittent use by Atlas, creating the stockpile with a radial stacker (rather than front-
end loaders) is not preferred by PHPA.  

Dust, noise and surface water runoff from the stockpile and loading operations area will 
be managed in accordance with PHPA’s and the stevedores’ requirements, the existing 
DEC operational licence for the berth and the Air and Noise Management Plan 
(Appendix A). 

Air quality and dust management of stockpiles at the berth is currently managed by 
manually operated fixed sprinklers located within the common user pad. In addition, 
there is a water truck to wet areas as required. PHPA also operates a road sweeper to 
pick up dry dust and uses water sprays on the ship loader. Water use related to dust 
suppression at the port is discussed in Section 5.11.1. 

In response to the air quality assessment (Section 6.3.1), Atlas has committed to 
improving the dust controls on the hopper at the existing berth (pending an agreement 
with the PHPA and the stevedores). The sides and back of the hopper will be enclosed, 
a rubber strip screen will be placed at the front and fogging sprays will be installed inside 
the hopper. These additional controls will then be available to all users of the common 
user pad and adjacent ship loader hopper. 

There is potential for Atlas to arrange for additional product export during this initial 
operational period through additional trial shipments. Should this occur, the total capacity 
of trial shipments through the existing public access berth is not anticipated to exceed 
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500,000 tpa. As such, two scenarios have been assessed for this initial export period, 
namely the transport of 390,000 tpa and 500,000 tpa, that is, assuming an additional two 
shipments. 

Should suitable arrangements be made with FMG during this time regarding the export 
of product through its approved berth at Anderson Point, the need to use the existing 
public access berth will be removed. 

5.10.3 Export from the Utah Point Berth 
The Utah Point bulk commodities berth is currently undergoing a PER approvals process 
and is expected to be approved, constructed and commissioned by 2009. The Utah 
Point bulk commodities berth will provide capacity for Atlas to potentially increase its 
exports to 1.5 Mtpa.  

PHPA has identified a stockpile area adjacent to the Utah Point bulk commodities berth 
where Atlas can stockpile its products (Figure 5.12). The latest stockpile design provided 
to Atlas allocates a total storage of approximately 130,000 t. It is anticipated that this will 
provide sufficient stockpile area to allow separate lump and fines product stockpiles of 
approximately 65,000 t each. 

The likely operation of stockpiling and ship loading at Utah Point is that the product road 
trains will side tip the load into the truck unloader and the ore will then be transferred to a 
stockpile stacker. During ship loading, front-end loaders will be used to reclaim the 
product from the stockpiles and to deliver the product at approximately 4,000 tph, to feed 
hoppers located at various points along the feed conveyor. The top of the feed conveyor 
will incline to transfer onto the PHPA-ship-loading transfer conveyor. To maintain a 
throughput of 4,000 tph, up to three front-end loaders may be required to feed the ship 
loader. 

A throughput of 4,000 tph will allow a Panamax-size vessel to be loaded in 
approximately 20 hours. Thus, a 1.5 Mtpa export operation will require approximately 
23 ships per annum, that is, an average of one every two weeks. As such, product 
transport to and its stockpiling at the Utah Point berth will occur on a generally 
continuous basis. 

Dust suppression in the form of water sprays will be provided for stockpiles and at 
identified transfer points. This water will be provided by PHPA to Atlas for the purpose of 
dust suppression.  

5.11 Resource Requirements and Regional Infrastructure 
Requirements  

5.11.1 Water 
The minesite water requirements will be for potable water supply and dust suppression. 

Potable water will be sourced from the existing De Grey River Water Reserve borefield 
through an existing air valve on the pipeline adjacent to the Great Northern Highway 
(with the approval of the Water Corporation) and trucked to the potable water storage 
tank within the MOC. The volume of potable water required will be in the vicinity of 
200 L/person/day, resulting in a total requirement of approximately 11 MLpa  
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(30,000 L/day). Initial discussions with the Water Corporation indicate that this volume is 
available from the borefield. 

Dust suppression water for the minesite will be sourced from dewatering of Bobby, 
Glenda, Alice East and South Limb, as detailed in Sections 5.3.3 and 5.6. 

With respect to water use for dust suppression at the ports, information from the current 
stevedores, P & O Ports Ltd, suggests that approximately 2,200 L of water is used 
during the loading of a 65,000-t Panamax-size ship. This water is used for dust 
suppression on loading and to wash down the ship loader between ships. The water 
used is generally scheme water with recycling occurring where possible. It is anticipated 
that this level of water use would be continued at the existing and proposed berths.  

Additional water would be used for dust suppression of the product stockpile during its 
formation and is currently applied in the form of water cannons. It is estimated that 
approximately 3,600 L of dust suppression water will be used per 65,000-t stockpile. 
Hence, it is estimated that a total of approximately 5,800 L of water will be used per 
shipment for dust suppression. 

A conceptual water balance for the potable water supply, minesite dewatering and 
discharge and port dust suppression is provided in Figure 5.13. 

5.11.2 Power 
Minesite power will be provided by diesel generators feeding a small power station 
(Figure 5.3). The final configuration and numbers of generators has yet to be 
determined, however, all generators will be skid-mounted, located on topographic highs 
and store diesel in double-skinned tanks.  

It is anticipated that power requirements for the 1.5 Mtpa operation will be approximately 
2 million volt amperes (MVA) per year. All electrical installations on the minesite will 
conform to AS/NZS 3000:2000, the Western Australia Electrical Requirements and the 
Mines Safety and Inspection Regulations 1995. 

Power to the port operations, for operating the ship loader and the like, will be supplied in 
accordance with the approvals for the respective berths.  

Lighting towers, dewatering and potable water bore pumps will be powered by diesel 
generators with double-skinned diesel tanks.  

5.11.3 Gas 
The requirement for gas for this project is restricted to small volumes within the 
workshop. Any gas cylinders will be stored in accordance with legislative requirements. 

5.11.4 Fuel 
Diesel will be used to fuel the power station, mobile equipment, intra-mine ore haulage 
road trains and a small volume for refuelling highway product transport road trains and 
other plant, such as lighting towers and dewatering pumps. It is estimated that a total of 
approximately 6 MLpa of diesel will be used for the 1.5 Mtpa operation. 
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Diesel use at the port will be slightly additional to that currently used by the stevedores 
and will be supplied by the stevedores for their Pardoo DSO Project activities. 

5.12 Mine Completion and Rehabilitation 

5.12.1 Introduction 
This section of the PER provides an overview of the Conceptual Mine Completion and 
Rehabilitation Management Plan for the Pardoo DSO Project (Appendix A). 

Mine completion planning is a continuous process and this plan will be reviewed and 
expanded to become a detailed mine completion plan within two years of commencing 
ground disturbing activities. The detailed plan will incorporate the results of the project 
detailed design, stakeholder consultation, (particularly that with the regulators and the 
pastoralist), and any additional specialist studies undertaken. Regulators will be 
consulted regularly during the expansion of the plan and will be updated through the 
Annual Environmental Report (AER) process. 

5.12.2 Stakeholder Consultation 
Stakeholder consultation is a key component of any mine completion and rehabilitation 
management plan. Consultation undertaken to date has identified the following key 
stakeholders who will be engaged, as a minimum, during the preparation of the project’s 
management plan:  

• DoIR. 
• DEC. 
• DoW. 
• The Ngarla people. 
• The De Grey Station pastoralist. 

5.12.3 Standards 
The project’s conceptual plan considers the relevant best practice standards and 
aspects from a number of guideline documents including: the EPA Guidance Statement 
No. 6, Rehabilitation of Terrestrial Ecosystems (EPA, 2006a), Guidelines for Mining 
Proposal in Western Australia (DoIR, 2006c), and Strategic Framework for Mine Closure 
(ANZMEC & MCA, 2000). 

5.12.4 Post-mining Land Use 
It is anticipated that post-mining, the land use will revert to the existing pastoral activities. 
Given the rugged terrain of the ranges, the area is currently sparsely used by De Grey 
Station cattle, and it is not anticipated that the area will become heavily stocked. The 
open pits will be surrounded by closure bunds to minimise the safety risks to the public 
and pastoralist, and are unlikely to be suitable for further land use. 

As the project area also lies within an exploration lease, it is likely that mineral 
exploration will also continue in the area post mining. Any exploration work post-project 
would be subject to additional approvals. 
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5.12.5 Post-mining Landform 
The post-mining landform is presented in Figure 5.14. The landform will be altered by the 
continued presence of waste rock dumps and open pits surrounded by safety and 
closure bunds. The pastoralist has requested that the access road remain at project 
completion. 

As described in Section 5.5, the waste rock dumps have been designed to blend with the 
natural range as much as possible. This includes creating landforms that are no higher 
than the adjacent range, blending the waste rock landform into the adjacent ridge and 
retaining the rock armouring on the outer batters of the waste rock dump to mimic the 
adjacent rocky outcrops. 

All other areas will be rehabilitated in a manner that is generally congruent with the 
surrounding topography, landform and vegetation. 

5.12.6 Conceptual Completion Objectives 
Given the likely post-mining land use, Atlas has developed a set of conceptual objectives 
for achieving acceptable outcomes for closure and rehabilitation of the minesite, as per 
the following:  

• Ensure minesite completion and rehabilitation meets the appropriate regulator 
requirements, conditions of project approval and agreed completion criteria. 

• Construct waste rock dumps and landforms that are stable and minimise impacts to 
the surrounding environment. 

• Progressively rehabilitate disturbance areas as they become available for 
rehabilitation. 

• Create landforms and conduct rehabilitation so that in the long-term flora and 
vegetation is comparable and compatible with the surrounding environment and land 
use.  

• Mitigate closure safety risks as far as reasonably practicable. 

• Ensure management and monitoring continues until retirement of the performance 
bond and lease relinquishment. 

5.12.7 Responsibilities and Financial Provisioning 
Ultimate responsibility for the successful completion and rehabilitation of the project lies 
with the Atlas Board of Directors. Direct responsibility for the management of progressive 
rehabilitation and completion planning activities through the detailed design and 
operational phases of the project will be with the mining manager and environmental 
staff. Specialist advice will be sought as required.  

Atlas will establish a rehabilitation provision fund on commissioning of the minesite that 
will set aside a set amount per tonne of product for the rehabilitation and closure of the 
minesite. Atlas will conduct an annual review of the closure liabilities associated with its 
mining activities in accordance with generally accepted accounting practices and ensure 
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that the financial provisioning is appropriate to adequately cover the costs of final 
completion works. 

Under the Mining Act 1978, a mining proposal cannot commence without approval by the 
Director of the Environment Division within DoIR, and a satisfactory bond or security 
being held on the DoIR bond register. The purpose is to ensure that the state of Western 
Australia is not exposed to unacceptable cost should mining companies fail to meet the 
rehabilitation requirements on their tenements. The amounts of these environmental 
performance bonds are determined on the basis of risk and the proposed surface area to 
be disturbed (DoIR, 2006c). Any such bonds accumulated by the DoIR will be 
considered separate from the Atlas completion provisions, and therefore, will not be 
used to offset the company’s calculation of closure liability.  

5.12.8 Rehabilitation Activities 
On decommissioning of the minesite, unless otherwise agreed with the pastoralist, all 
above-ground infrastructure including pipelines, will be removed and either scrapped or 
sold. Concrete footings will be broken and buried in-situ, or within a waste rock dump or 
open pit. Areas of disturbance will be reformed to blend with the surrounding landform 
and where soil is available for replacement, it will be replaced over the area. Disturbed 
areas will then be contour ripped and revegetated with local provenance species.  

Closure bunds will be constructed around all open pit voids, in accordance with Safety 
Bund Walls Around Abandoned Open Pit Mines (DoIR, 1997). It is intended that rock-
armouring placed in the drainage line and creek crossings of the access road will 
remain, given that the road itself will likely be retained in some form by the pastoralist. 

5.12.9 Revegetation 
Rehabilitation of rock-armoured waste rock dumps will be limited on the batters given the 
lack of topsoil, however, the top surface will be rehabilitated on completion, as will other 
areas of disturbance.  

Where available, seed from local species will be collected and stored for rehabilitation. 
Where local seed is not available and a seed mix is purchased, the mix will be selected 
in consultation with a flora consultant and contain the keystone species for the relevant 
local vegetation communities. 

Monitoring of rehabilitation will be undertaken to ensure that rehabilitation methods are 
successful and any indication to the contrary will result in a review of methods and trials 
of alternate methods. The requirement for fencing of rehabilitation areas will be 
determined from monitoring results and observation of grazing animals on rehabilitation 
areas.  

5.12.10 Post-completion Monitoring and Maintenance 
Following completion of rehabilitation works on the site, there will be a period of post-
completion monitoring and maintenance before completion criteria are achieved, the 
bond is returned and the leases relinquished. During this time, monitoring will be 
undertaken across the site, targeted at quantifying those parameters that relate directly 
to the completion criteria. There may also be some maintenance or corrective activities 
required as related to rehabilitation works. 
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Methods to monitor and maintain or correct rehabilitated and revegetated areas will 
include: 

• Ensuring that the monitoring program reflects the agreed closure criteria and 
performance indicators.  

• Establishing 360°-photo-monitoring points throughout the minesite area, primarily 
concentrating on rehabilitated areas, although some reference points will also be 
established.  

• Monitoring of existing water quality monitoring locations to quantify the success of 
rehabilitation works and provide compliance data with the completion criteria.  

• Where monitoring has identified unacceptable levels of erosion, sedimentation, weed 
invasion or an unacceptable water quality impact, maintenance and corrective action 
activities will be implemented to ensure these impacts are rectified. These actions 
may include: 

– Repairing eroded areas. 
– Weed control. 
– Non-indigenous animal control and restricting cattle access.  
– Enrichment planting, spot seeding or reseeding.  
– Water management structure rework. 

Ongoing sampling and monitoring of groundwater bores (for water level and quality), 
selected surface water sampling locations and final void water (where present) will 
continue for an agreed period of time following the cessation of active operations. The 
proposed water monitoring strategy is detailed in the Water Management Plan 
(Appendix A). 

5.12.11 Unplanned Closure  
In the event of unplanned closure, the project will be placed under care and maintenance 
and the funds from the rehabilitation provision fund will be used to pay for any 
rehabilitation and closure works. Any shortfall will be made up from other funding 
sources if available. 

5.13 Workforce, Training and Hours of Operation 

5.13.1 Workforce  
The constructor workforce will consist primarily of contractor employees, with a small 
number of Atlas personnel. The construction workforce will total up to 80 people.  

For operations, contractors will be used for mining, crushing and screening, and product 
transport. The contractors selected will have proven experience in the relevant area. 
Atlas staff will also be on site, primarily in management and technical roles. Indicative 
employments levels for the project are provided in Table 5.11. 

Shift duration is anticipated to be in the order of 10.5 hours to accommodate the drive to 
and from the minesite while maintaining reasonable work hours. Mining, and crushing 
and screening activities will occur on day shift only, although product loading and product 
haulage activities will be undertaken 24-hours a day.  
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Table 5.11  Employment levels 
Personnel Permanent 

Employment Levels 
Atlas 15 
Mining contractor 70 
Crushing and screening contractor 15 
Product transport contractor 30 
Additional contractors/service personnel 20 
Total 150 

No accommodation will be provided on site and the workforce will commute daily from 
Port Hedland or the surrounding area via a bus service. Contractors will be encouraged 
to supply bus transport for the workforce to reduce individual commute requirements. 

Where possible, local contractors and employees will be used, depending on availability 
and the skills and certifications required. Opportunities for contracting or employment of 
Ngarla people are also being investigated in accordance with the agreement between 
the group and Atlas. 

It is anticipated that port operations will not involve the employment of any additional 
staff and that the stevedores will undertake all activities at the export port. 

5.13.2 Induction and Training  
All contractors and company employees will be inducted with a site-specific induction on 
their arrival to site. The minesite induction will cover key operational, safety, indigenous 
and environmental aspects of the project site. Visitors and short-term contractors will 
also be inducted on their arrival onto the minesite. 

All employees will be required to hold appropriate training qualifications for their work 
tasks. Additional training in operational, safety and environmental aspects related to the 
minesite will be provided as and when required. 

5.13.3 Proposed Hours of Operation  
Table 5.12 provides the proposed hours of operation for the proposed mining operation. 

Stockpiling and ship loading activities at the Port Hedland public access berth, FMG 
berth at Anderson Point and the Utah Point bulk commodities berth will occur during the 
licensed operating hours for those facilities. These hours are nominally 24 hours per day, 
7 days per week. 



Pardoo DSO Project  Public Environmental Review 
 

5-49 
Coffey Natural Systems  we08030_6_Ch05_v2.doc/December, 2007 
 

Table 5.12  Proposed hours of operation 
Activity Hours of Operation 
Site establishment/construction Daylight hours 

7 days per week 
Drill and blast Daylight hours 

7 days per week 
Mining, load and haul 10.5 hours 

7 days per week 
Crushing and screening 10.5 hours 

7 days per week 
Loading product road trains and transport along 
Great Northern Highway 

24 hours loading and hauling  
7 days per week during transport 
campaigns 

Product transport in Port Hedland region  
 

22 hours1 
7 days per week during transport 
campaigns 

Rehabilitation Daylight hours as required 
1 Atlas will not transport on the Port Hedland roads between 4.00 p.m. to 6.00 p.m., unless another transport 

route or transport infrastructure becomes available. 
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6. Environmental and Social Impact 
Assessment 

6.1 Introduction 
The environmental and social impact assessment discussion in this section is based on 
the studies completed by numerous specialist consultants and the advice from the 
Environmental Protection Authority (EPA) and other stakeholders, as identified in 
Section 3. This section of the PER details the following areas: 

• The existing environment. 
• Potential impacts. 
• Management measures to mitigate impacts. 
• The residual risk of impact. 
• Ongoing monitoring and reporting arrangements. 

The key biophysical, pollution management, social surrounds and other factors relevant 
to the Pardoo DSO Project that require detailed impact assessment and management 
were identified as: 

• Biophysical factors: 
– Soils and landform. 
– Surface water1. 
– Groundwater1. 
– Flora and vegetation1. 
– Terrestrial fauna. 
– Subterranean fauna1. 
 

• Pollution management factors2: 
– Air quality1. 
– Noise and vibration. 

                                                        

 

1 A key factor identified by the EPA for the Pardoo DSO Project impact assessment. Rehabilitation and mine completion is also 
considered a key factor and discussed in Section 5.12 and throughout Section 6. 

2 To avoid repetition in this PER, various aspects relating to pollution management are discussed under the biophysical factors 
section, which is mainly soil and water. 
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• Social surrounds and other factors: 
– Traffic. 
– Indigenous heritage. 
– Non-indigenous heritage. 
– Visual amenity. 
– Land use. 
– Socio-economics. 

Atlas received advice from the EPA on the Pardoo DSO Project Environmental Scoping 
Document (ESD), and in response, has included in this PER the following objective-
based management plans: 

• Water Management Plan. 
• Flora and Vegetation Management Plan. 
• Fauna Management Plan. 
• Air and Noise Management Plan. 
• Waste Management Plan. 
• Hydrocarbon and Dangerous Goods Management Plan. 
• Transport Management Plan. 
• Conceptual Mine Completion and Rehabilitation Management Plan. 

The inclusion of the above-mentioned management plans in this PER will provide 
relevant government and non-government stakeholders with the opportunity to comment 
on the scope and adequacy of the management plans during the public review period. In 
the event that the Minister for the Environment considers the project to be 
environmentally acceptable, it is envisaged that this up-front approach will provide 
realisable benefits to the EPA, government and Atlas, by minimising the resources and 
time required to approve the management plans post-assessment. 

6.2 Biophysical Factors 

6.2.1 Soils and Landform 

6.2.1.1 Introduction 

The soils and landform assessment was undertaken by Landloch Pty Ltd (Landloch), 
and Graeme Campbell and Associates Pty Ltd (GCA). The full assessment reports are 
presented in Appendix D, and Appendix E and F respectively, and are summarised in 
this section. Their objectives were to:  

• Identify and characterise soils and regolith of the project area. 

• Provide recommendations on soil, ore and waste rock handling, storage, 
replacement and rehabilitation practices appropriate to the project.  

• Identify the potential impacts of the project on soil, landforms and the surrounding 
environment of the Ord Range and minesite. 

Landloch produced cross-sections for each of the proposed pits on the basis of 
geological drill log information (prior to total-sulphur assay results being available). The 
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cross-sections enabled consideration of the likely waste lithologies that will be excavated 
from the various pits, which are considerably important for waste dump landform design 
and construction. Where possible, soil samples were also collected from strategic 
locations.  

The physical characteristics of soils will be determined throughout the project by 
measuring the appropriate drill core and waste rock samples as they become available. 
These measurements will then be used to validate the qualitative assessment presented 
in this section, and the management measures will be revised and updated as required, 
according to the quantitative results. As a result, this section is currently based on 
recommendations from soil analysis undertaken and the typical properties exhibited by 
the various lithologies found in the Pardoo DSO Project deposits. 

GCA geochemical static and kinetic-testwork program focused on acid formation 
potential, multi-element composition and mineralogy. In addition, the contents of water-
extractable solutes were also determined. Sample selection was undertaken prior to the 
pit designs being finalised, yet these results are considered representative of the 
generic-geology of the deposits. 

6.2.1.2 Existing Environment 

Soils. The minesite lies in the rocky hills that form the Ord Range, which is surrounded 
by extensive floodplains. Soils within the minesite are scarce and shallow. Consequently, 
vegetation is either sparse or absent on steeper slopes and rocky outcrops. 

Soils samples collected from the two available locations in the Bobby and Connie 
prospect areas were typical of soils in the Pilbara region. The soils are mostly loam to 
light clay in texture (with possibly some slight increase in clay content with depth), and 
have a neutral pH and low electrical conductivity. Soil fertility is low, due to low levels of 
organic carbon, available phosphorous and sulphur. Given that organic carbon is low, it 
is likely that soil nitrogen will also be low. Potassium and trace elements are not deficient 
in these locations. 

The minor exceptions to this typical soil profile were two individual soils found in the 
Bobby pit and Connie pit, for which boron levels were low enough to cause some 
deficiency symptoms. 

The major exception to the typical pit soil profile found at the minesite was located to the 
east of the Connie prospect. The soil profile here is clearly saline, alkaline, sodic and 
very high in boron, with concentrations at the soil surface sufficient to cause plant toxicity 
symptoms. This profile, however, is well removed from the likely areas of pit and waste 
rock dump construction. 

The majority of the locations for which soil samples were requested from presented with 
essentially rock surfaces, and no soil could be collected from these. Hence, such 
locations are not considered further within this section. 
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Regolith and Bedrock.  

Geochemical Materials Characterisation 
The regional and local geology of the Pardoo DSO Project is discussed in Sections 5.1.1 
and 5.1.2. 

Atlas undertook total-sulphur analysis on exploration drill hole samples at 2 m intervals 
for all project deposits. The majority of the samples provide values well below 0.1 %, 
indicating a negligible content of sulphide minerals in the ore bodies to be mined, and in 
most circumstances, the surrounding host rock. Lithotypes with total sulphide contents 
less than 0.3 % are likely to have limited acid formation potential3. The testwork 
completed by GCA indicated that with the exception of the black-shale geological unit, all 
lithotypes should be classified as non-acid forming (NAF) with low to moderate soluble 
salts. 

The black shale geological unit was the only unit identified as containing sulphide 
(primarily pyrite) and provided total-sulphur values greater than 0.1 %. Black shales were 
identified in the vicinity of South Limb and Bobby, although this unit appeared to be 
restricted to small occurrences at depth and did not form part of the optimised pits. 
Geological cross section work conducted by Landloch (Appendix D) inferred that there 
might be an extension of carbonaceous (i.e., black) shales into the bottom of the South 
Limb open pit. This potential occurrence is inferred from the drill logs derived from the 
resource drilling to date.  

Subsequent testing showed that the samples (with total-sulphur 0.34 % to 2.8 %) from 
the black shale unit can be classified as potentially-acid forming (PAF). The PAF black 
shale is characterised as acidic and appreciably saline (primarily consisting of iron, 
aluminium, copper and manganese sulphates), with a very short lag time in which 
sulphide-oxidation occurs. There is limited material in the deposits that would provide 
buffering capacity to the black shales. 

The results of the multi-element composition and rock mineralogy testwork generally 
indicated contents of major and minor elements in the ore and waste rock samples either 
below or close to those typically recorded for bedrock, regoliths and unmineralised soils. 
The samples were variously enriched with arsenic, selinium and chromium, with levels 
generally similar to most hard rock mines in Western Australia. The black shale sample 
indicated only minimal enrichment in minor-elements, hence, it can be concluded that 
oxidation of this lithotype may not necessarily produce chalcopyrites (e.g. arsenic, 
copper etc) to any significant extent.  

                                                        

 

3 See page 8 of Appendix E for assumptions and supporting text. 
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A selected number of samples were analysed for clay content and cation exchange 
capacity (CEC). The clay on the minesite is dominated by kaolinites and the CEC values 
indicated that the samples were variously sodic, typical of non-calcareous soils and 
regoliths in the Pilbara. The testing also indicated that significant shrink-swell behaviour 
due to the presence of expansive clays will not be a constraint for this project. 

A number of samples were subjected to water solute testing to identify any potential 
contaminants in the surface water runoff from the out-of-pit waste rock dumps. Solutes 
eluted from clay and chert samples generally exhibited neutral pH and low levels 
(consistently low or close to detection limits) of iron, aluminium and silicon.  

Kinetic testing was undertaken on two composite waste rock samples (one from the 
Bobby deposit and one from the South Limb deposit), as representative of the waste 
rock (i.e., non-black shales) across the minesite. In terms of minor element solubility, all 
column-leachates from the testwork had concentrations of minor elements either below, 
or close to, the respective detection-limits. The results confirmed a benign chemical state 
of the waste rock.  

The EPA has raised concerns about the levels of selenium as reported by the water-
extraction testwork in Appendix E. The EPA states that selenium is of particular concern 
because of the potential for this toxicant to be biomagnified in local food webs and cause 
harm to local bird and reptile populations (Appendix C). It is purported that levels in 
excess of 5 µg/L of selenium in water can pose a high risk to wildlife in the Pilbara, and 
that materials tested from the Pardoo DSO Project minesite exceeded this threshold by 
factors of 5 to 10. 

Both water-extraction (Appendix E) and weathering-column testwork (Appendix F) has 
been undertaken for the PER, both of which identified the presence of selenium. The 
weathering-column testwork generally serves as a more meaningful guide as to minor-
element solubility (compared to the water-extraction testwork above) (Campbell, pers. 
com., 2007). The column-leachates correspond to the flushing of (essentially) the top 
sub-decimetre of waste rock derived from the respective lithotypes (and comprising soil-
sized fines), and by a storm episode of approximate 40 to 50 mm. The results of the 
weathering-column testwork show that the circum-neutral leachates have selenium 
concentrations less than 5 µg/L. Moreover, selenium is not expected to be readily 
available for bioaccumulation (i.e., because it corresponds to colloidal forms of 
sesquioxides and clays) and is unlikely to report to the environment in concentrations of 
any concern. High selenium concentration recorded for the PAF black shale sample is 
irrelevant, as black shale will not be mined. 

Geophysical Materials Characterisation 
Expected lithotypes within the pits are detailed in Table 6.1. Chert and banned iron 
formations (BIF) are considered to be competent materials, and thus resistant to 
weathering. The softer shales and siltstone lithologies, however, are likely to rapidly 
weather and erode to produce finer particles, and the clays are likely to be sodic and 
highly dispersive. The lithologies of the uneconomic mineralised waste are less certain 
and include competent goethite. They may also include shales that will be susceptible to 
weathering and erosion. The approximate volume of waste rock that will be generated is 
discussed in Section 5.5.1. 
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Table 6.1  Estimated proportions (%) of various lithologies in wastes likely to be 
produced from the Pardoo DSO Project  

Pits 
 

MW1 

 
Chert BIF Clay Jasper

- lite 
Shale Silt- 

stone 
Sand- 
stone 

Soils 

Bobby 
and 
Glenda 

36.5 34.6 5.9 6.7 None2 12.1 3.3 0.4 None2 

Alice East 
and Alice 
West 

29.2 17.8 35.8 9.7 7.5 None2 None2 None2 None2 

Olivia 43 4 34 8 None2 None2 4 4 2 
Connie None2 None2 None2 None2 None2 None2 None2 None2 None2 
South 
Limb and 
South 
Limb 
West 

47.9 23.8 0.1 6 None2 15.8 3.8 None2 2.6 

1 MW = Mineralised waste. 
2 May contain negligible quantities of waste. 

6.2.1.3 Potential Impacts 

Given the characteristics of each deposit at the minesite (Section 6.2.1.2), the potential 
for the project to impact soils and landforms within the minesite includes the following: 

• Impacts to the Ord Range landform, resulting from mining some sections of the Ord 
Range (to create open pits) and creating waste rock dump landforms. 

• Physical or chemical instability of waste rock dumps, due to inappropriate placement 
of materials with high potential for erosion, and the production of acid and solutes 
resulting from the excavation of PAF material (from a lack of appropriate 
management controls). 

• Insufficient topsoil on waste rock dumps, resulting in limited survival of flora and 
vegetation following rehabilitation. 

6.2.1.4 Management Measures 

Integrated Management System. This project will operate in accordance with an 
Integrated Management System (IMS) (Section 7.2), which will include the Conceptual 
Mine Completion and Rehabilitation Management Plan (Appendix A) and standard 
operating procedures for identifying PAF (Section 6.2.1.4) and handling waste material.  

Impacts to the Ord Range. Management measures to minimise impacts to the Ord 
Range landform are as follows: 

• Waste rock dumps have been designed to blend with the Ord Range, as far as 
possible. 

• Glenda and Alice East pits will be backfilled to at least 2 m above the water table, 
and South Limb West pit as far as practicable (i.e., depends on the availability of 
waste rock). 
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Physical and Chemical Instability of Waste Rock Dumps. Management measures to 
reduce the risk of physical and chemical instability of the waste rock dumps include: 

• Placement of a basement layer (up to 5 m in thickness) of blocky-competent rock. 

• Placement of blocky-competent rock on the outer faces of the landform (up to 5 m in 
thickness after final profiling), including any parts of a constructed landform in 
contact with existing natural ridges. 

• Placement of softer lithologies in the centre of the landform. 

• Disposal of clay materials by return to pits or by placement that ensures clay is 
encapsulated to some degree by compacted shale and siltstone. 

• Capping the landform with a layer of coarse blocky material up to 2 m in thickness. 

• Profiling of the landform so that the batters form linear or curvilinear slopes (with an 
overall batter angle of 20°) rather than stepped structures. 

• Avoiding the placing of waste rock dumps in highly energy/erosive drainage lines or 
flood plains. 

• Avoiding low-lying geographical locations prone to regular and prolonged flooding 
events. 

• Potentially erosive surface water runoff will be diverted upstream from the waste 
rock dumps using cut channels or fill bunds, depending on the specific topography. 

• Mining procedures will be specified and diligently followed to ensure that PAF 
material is not excavated and if exposed, it is encapsulated in-pit. 

• Progressive rehabilitation will be undertaken as the areas become available 
(Section 5.12). 

Insufficient Topsoil on Waste Rock Dumps. Management of topsoil will be undertaken 
where practical to allow re-establishment and survival of flora and vegetation. Specific 
soil management measures are as follows: 

• Soil will be stripped in two layers: a surface soil layer of approximately 0.1 m in depth 
and a growth medium layer to a depth of up to 1 m, if the soil profile allows. 

• The surface soil layer will be directly returned to rehabilitated areas where possible. 
Where this is not possible, the surface soil layer will be stored in layers 0.5 to 1 m 
thick. 

• The growth medium layer will be stored in layers of 2 to 4 m thickness. 

• Soil will be stripped and stockpiled using bulldozers or excavators and trucks rather 
than scrapers, as the latter can cause damage to the soil structure. 

• The surface soil layer and growth medium layer will not be placed in areas where 
there will be prolonged ponding of water, to avoid the degradation of material. 
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• A minimum of 300 mm of growth medium will be placed on the waste dumps, with 
50 to 100 mm of surface soil spread over the growth medium. Where limited growth 
medium is available, the material will be placed preferentially in scattered 
depressions to achieve the required thickness, rather than being placed in extremely 
shallow layers (of only 50 to 100 mm in thickness, for example). 

• Location- and soil-specific fertilisers will be added to waste dumps as recommended 
by Landloch (Appendix D). 

6.2.1.5 Impact Assessment 

Objective. The project objective for soils and landforms is to maintain their integrity, 
stability, ecological functions and environmental values. 

Impacts to Ord Range. Waste dumps will be required for all pits except Connie (which 
will only produce enough waste for bunding, etc.). The waste dumps have been 
designed to blend with the existing environment and will be limited to the height of the 
Ord Range. In addition, the blocky batters proposed for the construction of the outer 
layer of the waste dump landform will be similar to the existing rocky BIF ridges. Given 
that the waste rock dumps will be similar to the existing landform in both topography and 
soil structure, there is unlikely to be a significant impact to the Ord Range landform. 

Backfilling of Glenda, Alice East and South Limb West pits will reduce the disturbance 
footprint and size of the respective waste rock dumps. However, the disturbance 
footprints of the open pits and waste rock dumps (i.e., when combined, are 26 and 35 
hectares respectively), is considered small in the context of the Ord Range (Figure 5.14).  

Physical and Chemical Instability of Waste Rock Dumps. Successful outcomes of 
waste rock dump creation will rely on diligent identification, handling and replacement of 
waste materials. 

Testwork results to date indicate that, with the exception of the black shales at depth in 
the vicinity of the Bobby and South Limb deposits, all other lithotypes can be classified 
as NAF. Thus, the ore stockpiles and waste rock dumps associated with the Alice, Olivia 
and Connie deposits are unlikely to generate acid or solutes. 

Although black shales may be found at the base of the Bobby, Glenda and South Limb 
pits, standard mining operating procedures will identify and avoid PAF black shales, and 
thus ensure that the material is not disturbed. As part of the standard operating 
procedures, additional total-sulphur assays will be conducted in advance of mining to 
allow PAF black shales to be delineated with a high degree of spatial resolution and 
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confidence. Pit shells will then be progressively optimised to avoid PAF black shales with 
a total-sulphur grade greater than 0.1 %4 over a one-metre drill log interval. The dark 
colour and geological occurrence of the black shale unit means that it should be readably 
identified at the time of mining if accidentally exposed. In the unlikely event that PAF 
material is exposed, the material will be left in-situ with a NAF dry rock or water cover 
system of at least 2 m to minimise oxidation. This general approach is consistent with 
the Commonwealth Department of Industry, Tourism and Resources ‘Managing Acid and 
Metalliferous Drainage’ document, which recommends that when managing PAF 
materials efforts should focus on prevention and minimisation rather than control and 
treatment. 

Geochemical testing (Appendix E and Appendix F) indicates that runoff waters 
generated by the benign lithotypes (i.e., all lithotypes except the black shales) should 
pose no management concerns for minor-element solubility. This reflects the absence of 
appreciable enrichments in minor elements, which in turn, reflects the nature of 
mineralisation within the various deposits. When subjected to periodic cycles of 
inundation and desiccation, the production of ‘new’ solutes is likely to be restricted to the 
slow dissolution of ferromagnesian-silicates and calcite, where such events occur. 
Furthermore, the locus of such weathering will largely be confined to the surficial-zone of 
the waste dumps, as governed by infiltration, and runoff occurrences. GCA concluded 
that the solutes reporting to leachate or runoff during weathering of the waste rock 
dumps should behave no differently to that exhibited by natural exposures, such as 
outcrops of bedrock or ‘built’ exposures (e.g., faces cut into the slope for road 
construction).  

Consequently, the main potential for impacts from instability of the waste rock dumps 
(and thus impacts on water quality), is the potential for erosion and high sediment loads 
in runoff from the landforms. 

Placement of blocky-competent waste on the outer faces of waste rock dumps will 
minimise erosion, as beds of large, high density particles do not generate significant 
runoff and are extremely resistant to detachment and erosion. A layer of blocky-
competent waste between the original land surface and the waste rock dump will also 
enable water runoff and drainage. The potential for waste rock dumps to drain water 
away from their base is an important design criteria, given that prolonged ponding of 
water at positive pore pressures has the potential to destabilise the structures. 
Additionally, bunding measures and rock armouring will be considered for sections of the 

                                                        

 

4 An Acid Formation Potential-classification criteria of 0.3% sulphide is often employed at mining operations worldwide 
(Appendix E), however, Atlas has adopted a conservative total-sulphur value of 0.1%. 
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Bobby and Glenda waste rock dump to protect against inundation, and potentially 
destabilisation, during a 100-year average return interval (ARI) flood event. 

Eliminating benches on the outer face of the waste rock dump and profiling the batters to 
form linear or curvilinear slopes with an overall batter angle of 20° (rather than stepped 
structures), will provide a more natural appearance and minimise the concentration of 
erosive surface water flows. 

Encapsulation of the dispersive clays and softer lithologies within more competent 
materials will minimise the contact with water runoff and seepage, and reduce the 
potential generation of sediment.  

Apart from dispersed clay, mobilisation of significant quantities of sediment caused by 
seepage moving over and suspending fine weathered material, is unlikely to be 
significant. Movement of fine sediment is drastically reduced when flow moves through 
layers of rock. For example, Landloch has measured up to 50 % reduction in sediment 
loads when sediment-laden water flows through a layer of coarse rock. Additionally, 
where flows seep almost vertically down through the waste rock dumps, they undergo a 
large reduction in gradient when reaching the base of the waste dump, as here they 
move out of the dump onto gradients consistent with the original land surface. This 
change in gradient is likely to cause deposition of virtually all sediment except dispersed 
clay. 

Any runoff from the waste rock dump will be diverted to a dedicated sediment pond 
designed to capture the volume of a 5-year ARI, 30-minute duration rainfall event, with 
an additional 50 % volume storage. A weir overflow will be constructed in each sediment 
pond to allow the overflow of a 100-year ARI rainfall event. The sediment ponds will be 
constructed to have a decant system that draws water down slowly, giving the captured 
runoff time to settle out approximately 85 % of suspended solids. The sediment ponds 
will be regularly maintained to retain capacity and the excavated silt will be disposed of 
in-pit or encapsulated within the waste rock dump.  

Given that the waste rock dumps will be constructed to minimise the main potential 
cause of waste dump instability (i.e., production of sediment or exposure of dispersive 
materials), the potential for impact caused by waste dump instability is considered 
unlikely. Additionally, the preferential selection of clays and softer lithologies for 
backfilling pits rather than placement in waste rock dumps, will reduce the potential for 
impact even further. 

Insufficient Topsoil on Waste Rock Dumps. While there appears to be no major 
chemical or physical impediment in using topsoils for rehabilitation purposes, given that 
the landscape to be mined is mostly rocky, there is likely to be an inherent lack of topsoil 
available for rehabilitation. If the supply of topsoil is limited, then topsoil will be 
preferentially placed on the top of waste rock dumps at an appropriate thickness (i.e., 
300 mm in thickness) rather than placed across the entire landform in extremely shallow 
layers (i.e., 50 mm). This approach is aimed at maximising the potential for scattered 
pockets of flora and vegetation to develop in a manner comparable and compatible with 
current soil, flora and vegetation occurrence. 
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Consequently, should vegetation not grow or become established on the waste dumps, 
such a lack of vegetation will not compromise the stability of the landform. Therefore, an 
insufficient quantity of topsoil is unlikely to cause significant environmental impacts. 

6.2.1.6 Monitoring and Reporting 

Ongoing monitoring and reporting will be in accordance with the IMS (Section 7.2), the 
Conceptual Mine Completion and Rehabilitation Management Plan, the Water 
Management Plan (Appendix A) and standard mining operating procedures for 
identifying PAF and handling waste material. More specifically, regular visual 
assessment will be undertaken of the waste rock dumps to ensure no mass movement 
or rock occurs, and also of the ground surface at the base of the waste rock dumps, to 
determine if there is any movement of clay or other fine sediment from the dump. 

6.2.2 Surface Water 

6.2.2.1 Introduction 

The surface water (i.e., hydrology) assessment was undertaken by MWH Australia Pty 
Ltd (MWH). The full assessment report is presented in Appendix G and is summarised in 
this section. This study was restricted to the minesite and its objectives were to: 

• Identify and characterise surface-water environments within the minesite and 
adjoining areas, and particularly, any interactions with the adjacent water reserve 
borefields and areas of conservation significance. 

• Assess the potential impacts of the project to surface water environments. 

• Provide recommendations on appropriate mitigation and management measures to 
minimise impacts to the surface water environment. 

The work undertaken as part of the surface water assessment included a desktop review 
of all available hydrological reports and data, a site visit to assess local and regional 
drainage issues, and hydrological modelling to determine flood flows and peak flood 
levels. 

Rainfall runoff modelling and rational methods were used to calculate design flood flows 
for 49 catchments that intersect the proposed haul, access and minor access roads. The 
same methods were used to calculate design floods for five catchments draining the 
proposed open pits and the waste, stockpile and workshop areas. 

The regional hydraulic model was developed and calibrated using the rainfall date and 
photos related to Cyclone George in March 2007. The model was used to generate flood 
extents maps for a range of events up to the 1,000-year ARI flood across the floodplain 
surrounding the proposed minesite. 

6.2.2.2 Existing Environment 

Regional Hydrology. The minesite is situated within the De Grey River Basin, which 
drains some 56,890 km2 south of the Ord Range and has the potential to develop 
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significant drainage (Figure 6.1). The De Grey River forms a natural boundary between 
the Pilbara Block and the sands of the Great Sandy Desert. The De Grey River has a 
parallel drainage pattern, with major tributaries being the Strelley, Shaw, Coongan, 
Oakover and Nullagine rivers. 

All the rivers within the De Grey River Basin are ephemeral and thus, are dry for most of 
the year, except for chains of large pools that may last for considerable periods of time. 
These pools are common along large rivers in the Pilbara region and in some cases, are 
due to the occurrence of springs along the river courses. River flows are highly variable, 
with flow typically in response to large rainfall and fresh in nature (i.e., 100 to 200 mg/L 
total dissolved solids (TDS)). The largest annual stream flow in the basin was recorded 
in year 2000, with 6,969,000 ML at Coolenar Pool, 261,000 ML at North Pole Mine and 
663,900 ML at Marble Bar. The most dominant runoff months are February and March. 

The De Grey River (excluding its tributaries and distributaries) from the confluence of the 
Nullagine and Oakover rivers to the Indian Ocean near Poissonnier Point, is recognised 
as a wetland of national importance (DEWR, 2001). A key ecological feature of the 
wetland is the system of more than 30 recognised river pools, which constitute a 
significant drought refuge for freshwater fishes and waterbirds in the bioregion. The De 
Grey River is approximately 6 km to the nearest proposed pit (Figure 1.1). 

Makanykarra Pool and other significant semi-permanent and permanent pools are 
generally more than 10 km east of the nearest proposed pit. 

The Leslie Salt Fields are also listed as wetlands of national importance and are located 
adjacent to the Western Australia coast at the outlet of the Ridley River (Figure 1.1). 
These salt fields form part of the evaporation pans for the Dampier Salt operation and 
are located approximately 25 km from the proposed operations. 

Local Hydrology. Located within the Ord Range, the Pardoo DSO Project tenements 
are bounded by four watercourses: the Strelley and De Grey rivers to the east, the Ridley 
River to the north and Redrock Creek to the west (Table 6.2). 

The Ord Range is folded into a series of eastward plunging synclines and anticlines 
forming an S-shaped range of hills. Elevation within the range rise approximately 80 m 
above the coastal plain of the De Grey River Basin. The range is characterised by small 
catchments and ephemeral drainage lines approximately 20 to 30 m deep (Figure 6.2). 
Surface runoff following major rainfall events, is diverted through these drainages to the 
surrounding river and creek systems. 

Soils within the Ord Range are generally shallow and stony, comprising large areas 
without soil cover (Section 6.2.1). High runoff conditions are expected at the minesite 
due to the exposed banded iron formations (BIFs) and sparse vegetation cover on the 
slopes of the range. 

The critical storms affecting the drainage system within the Ord Range are short-duration 
events measured in hours, whereas the critical storms affecting the larger surrounding 
watercourses (i.e., De Grey and Ridley rivers, Redrock Creek) with their vast floodplains, 
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Table 6.2  A description of local watercourses near the Pardoo DSO Project 
minesite 

Watercourse Direction From 
the Minesite 

Catchment Size 
(Downstream of 
Great Northern 

Hwy) 

Description 

De Grey River East 869 km2 The De Grey River runs east of the 
minesite, draining in a north-northwest 
direction before discharging into the 
Indian Ocean approximately 30 km 
away from the minesite at Breaker Inlet.  

Strelley River East 393 km2 

(Ridley/Strelley) 

 

The Strelley River drains to the 
southeast of the minesite, joining with 
the De Grey River downstream of the 
Great Northern Highway at Junction 
Pool. 

Ridley River North 393 km2 
(Ridley/Strelley) 

 

The Ridley River runs north of the 
minesite and rises at the Strelley River 
and De Grey River confluence, adopting 
a northerly direction before taking a 90o 
turn west. 

Redrock Creek West 176 km2 Redrock Creek runs west of the 
minesite and is a braided watercourse 
that rises upstream of the Great 
Northern Highway, extends 30 km in a 
northerly direction before meeting the 
Ridley River, and eventually drains into 
the salt evaporation flats on the coast 
some 15 km west of the project. 

are long-duration events measured in days. March 2007 saw two significant rainfall 
events from cyclonic weather systems, Cyclone George and Cyclone Jacob. These 
systems generated significant flooding of rivers east of Port Hedland, particularly the De 
Grey River (Plates 6.1 and 6.2). 

Current Land Uses. Existing land use of areas potentially impacted by the Pardoo DSO 
Project is described in Sections 4.3.2, 4.4.4 and 6.4.5. 

The minesite is situated within the De Grey River Water Reserve where water is drawn 
from an existing borefield located approximately 25 km east of the minesite (Figure 6.3). 
A detailed description of the water reserve is provided in Section 6.2.3. 

The Great Northern Highway bisects the upper reaches of the local catchments and 
creates a significant restriction to flows. 

6.2.2.3 Potential Impacts 

Potential impacts and risks to surface water that may arise as a consequence of the 
proposed Pardoo DSO Project include: 

• Increased sediment runoff from disturbed ground and stockpile materials associated 
with the mining operation. 



Plate 6.1
Ridley River and surrounds (location approximately 5 km east of
the proposed mining operations centre) after flooding caused by

Cyclone George in March 2007.

Plate 6.2
Redrock Creek (near South Limb pit) after flooding caused by

Cyclone George in March 2007.
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• Modification and interruption of existing natural drainage channels resulting from the 
construction of the access and haul roads, and the development of mine pits, waste 
rock dumps and minesite infrastructure. 

• Disturbance to natural surface water levels, flow and quality as a consequence of 
mine dewatering discharges.  

• Contamination of surface water caused as a consequence of hydrocarbon or 
chemical spills, waste rock dumps and waste. 

6.2.2.4 Management Measures 

Integrated Management System. This project will operate in accordance with an IMS 
(Section 7.2), which will include a Water Management Plan (Appendix A).  

Increased Sediment Runoff. Minimising sediment runoff from disturbed ground and 
stockpile materials associated with the mining operation, will involve the following: 

• Water from undisturbed upstream catchment areas will be directed around or 
through the pit sites by means of diversion channels, earth bunds, and culverts if 
necessary. 

• Waste rock dumps will be isolated by bunding, and internal flows will be routed to a 
sediment pond prior to flows entering the downstream receiving environment. 

• In the long term, waste rock dumps will be rock armoured to minimise erosion and 
sediment migration to the downstream environment. Dispersive material, such as 
shales and clay, will be encapsulated in the waste rock dumps and surrounded by 
more competent lithologies.  

Modification of Existing Natural Drainage Channels. Minimising the modification and 
interruption of the existing natural drainage channels, resulting from the construction of 
the access and haul roads, and the development of the mine pits and infrastructure, will 
involve the following: 

• Earth bunds and diversion channels will be constructed around pit and waste rock 
dump perimeters to prevent upstream runoff from entering the associated areas. 
These structures have the potential to divert water away from the existing natural 
channel, but as the pit and waste dump areas are small, the extent of any diversion 
will also be small. In most cases, diverted water will be directed back into the original 
waterway within a short distance of the pit or waste rock dump. 

• Culverts, overflows and floodways will be incorporated into the road designs to 
maintain natural drainage patterns, and to carry extreme flows across road surfaces. 

Discharge of Excess Water from Mine Dewatering. Minimising the impact to natural 
surface water levels, flow and quality during mine water discharge, will involve the 
following: 
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• Discharge from dewatering bores and in-pit sump will be directed to a primary and 
secondary retention pond to allow settlement of any suspended sediment and 
ensure the removal of hydrocarbons (Section 5.3.3).  

• ‘Clean’ water derived from the retention ponds will be used for dust suppression and 
washdown requirements at the crushing plant and on haul roads. This management 
action will reduce the quantity of water discharged from the environmental discharge 
points. 

• Water that is surplus to demand will be conveyed via two above-ground, high-density 
polyethylene pipelines to two environmental discharge points. The discharge points 
will be confined within defined drainage lines to minimise the disturbance footprint. 
The discharge points will be engineered to ensure erosion of the drainage channel is 
minimised. 

• Regular manual inspections of the environmental discharge pipelines will be 
conducted to identify and repair any ‘clean’ water leaks. 

• Detailed water sampling of the proposed environmental discharge points will be 
conducted to ensure the quality of the discharged water is comparable to that of the 
receiving environment. In the event of the water monitoring indicating non-
compliance with water quality criteria, discharge will be immediately stopped, and 
dewatering and mining activities will be reviewed in an attempt to identify the cause 
of the non-compliance. 

Potential Contaminants of Surface Water. Preventing and managing the degradation 
and contamination of surface-water resources, will involve the following: 

• Mining infrastructure is to be located as high as practicable in the topography of the 
site and will be bunded (if required) to protect against surface water inundation. 

• Drainage schemes within the mining operations centre (MOC) will be designed to 
capture and remove contaminants. 

• Waste rock will be managed in accordance with Section 6.2.1. 

• Hydrocarbons, chemicals and dangerous goods will be managed in accordance with 
Section 5.7 and the Hydrocarbon and Dangerous Goods Management Plan 
(Appendix A). 

• Waste will be managed in accordance with Section 5.8 and the Waste Management 
Plan (Appendix A). 

6.2.2.5 Impact Assessment 

Objectives. The project objectives for the management of surface water are as follows: 

• Maintain the quantity of water (surface and ground) so that existing and potential 
environmental values, including ecosystem maintenance, are protected. 
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• Ensure that the quality of water emissions (surface and ground) does not adversely 
affect environmental values or the health, welfare and amenity of people and land 
uses, and meets statutory requirements and acceptable standards. 

• Ensure groundwater and surface-water resources used for public water supply are 
protected.  

• Protect the environmental values and functions of wetlands in Western Australia. 

Increased Sediment Runoff. The proposed open pit mining and associated waste rock 
dumps are not expected to cause a significant increase in sediment runoff levels.  

The total disturbance area of the open pit and waste rock dumps is less than 3 km2. In 
comparison, the combined catchment area of the Ridley River and Redrock Creek is 
282 km2. Hence, the area of disturbed ground that can potentially contribute increased 
sediment runoff is about 1.1 % of the overall catchment area. The De Grey and Strelley 
river catchments will not be directly impacted by the minesite. 

The pits and waste rock dumps are located in the upper reaches of their respective 
catchments, with moderately steep slopes, generally well-defined channels and very 
small basin areas. These small catchment areas produce relatively low runoff volumes, 
hence, the volume of transported sediment from areas of disturbed ground will also be 
low. Moreover, the erosive force of upstream stormwater flowing through the minesite 
will be less in comparison to low-lying areas within large catchments. 

Runoff from areas of disturbance around the open pits and from within the waste rock 
dumps has the potential to cause excessive scour erosion and the resultant 
transportation of sedimentation downstream. Therefore, drainage schemes have been 
designed to divert ‘clean’ water from undisturbed portions of catchment areas away from 
and around the pits by means of cut channels and fill bunds and, where necessary, 
culverts. No drainage scheme has been prepared for the Connie pit site due to its small 
area and lack of drainage issues. 

Waste rock dumps are to be isolated from the rest of the catchment by bunding. Internal 
silt-laden flows will be routed through a dedicated sediment pond, designed to allow 
approximately 85 % of suspended solids to settle, before discharging into the receiving 
environment. The sediment ponds will be located at the base of waste rock dumps, and 
designed to capture the volume of the 5-year ARI, 30-minute duration rainfall event with 
an extra 50 % volume for dead storage. It will also include a weir overflow sized to pass 
the 100-year ARI event peak discharge. 

Short term management is to be carried out with drainage channels and earth bunds 
built from site materials, while long term management following completion of the mine 
operation will involve minimising the mobilisation of sediments with stable waste dump 
surfacing details. 

Anecdotal evidence from inspecting aerial photos taken just after Cyclone George 
indicate that the receiving environment was carrying significant sediment loads, which 
caused red discolouration of the flood water over a wide area. The effects on the 
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environment as a result of the project generating increased sediment loads are not 
considered significant in comparison to such natural extreme events. 

Modification of Existing Natural Drainage Channels. The overall surface water runoff 
volume from the pit, waste rock dump and upper catchment is not expected to be 
significantly affected. Linear infrastructure, such as roads, is unlikely to cause any 
significant impact to the natural drainage regime. 

The individual pits are located relatively high within each catchment. This means that 
catchment slopes are moderately steep, drainage channels are generally well-defined; 
and the catchment areas encompassing the open pits, waste rock dumps and other 
mining infrastructure, are small. Hence, the proposed operation does not require the 
diversion of significant volumes of surface water away from existing watercourses.  

Earth bunds and diversion channels will be constructed around pit and waste rock dump 
perimeters to prevent upstream runoff from entering the pits and waste rock areas. 
These structures have the potential to divert water away from the existing natural 
channel, but since the pit infrastructure areas are small, the extent of any diversion will 
also be small. In most cases, diverted water will be directed back into the original 
waterway within a short distance of the pit. 

Drainage beneath and over the road has been designed to impede flood flows as little as 
possible. The design standard adopted for road drainage is the 100-year ARI rainfall 
event, which is in line with Main Roads Western Australia (MRWA) specifications. Relief 
culverts and floodways will be installed to retain the natural hydrologic regime. 
Accordingly, drainage beneath the road will not impede flood flows at all up to the culvert 
capacity (5- or 10-year ARI runoff event). For larger runoff events that exceed the culvert 
capacity, flows across the road floodway will, in most cases, discharge back into their 
original watercourses within a short distance downstream of the road. 

Discharge of Excess Water from Mine Dewatering. Discharge of surplus groundwater 
from mine dewatering is unlikely to cause significant impacts to the receiving 
environment or the De Grey River Water Reserve. Any potential impacts are likely to be 
minimal, given the relatively small size and short duration of the dewatering program, 
with localised impacts confined within defined natural drainage channels. 

During dewatering, groundwater pumped from production bores and sumps will be 
directed to primary and secondary retention ponds, that will allow settlement of any 
suspended sediment and removal of hydrocarbons (Section 5.3.3). The ‘clean’ water will 
be used for dust suppression and washdown requirements at the crushing plant and on 
haul roads, discharged to the environment, or evaporated. It is estimated that between 
600 and 1,600 kL/d of water will be required for dust suppression and other mining-
related activities. A forecast surplus of between 1,000 and 2,000 kL/d will need to be 
discharged to the environment. Peak flows of up to 3,000 kL/d from the Bobby and 
Glenda pits and 2,000 kL/d from the South Limb pit may require environmental discharge 
during the life of the mine during maintenance operations and periods of heavy rainfall.  
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Water that is surplus to demand will be conveyed via two above-ground high-density 
polyethylene pipelines to two separate environmental discharge points. The discharge 
points will be engineered to ensure erosion of the drainage channel is minimised. In both 
cases, the water discharge disturbance footprint will be confined to the ephemeral 
drainage lines of the candidate discharge locations within Redrock Creek and the Ridley 
River. A constant (yet temporary) discharge of surface water into an otherwise 
ephemeral watercourse is expected to create a localised surface saturation zone (i.e., a 
surface-water expression). The maximum surface saturation zones surrounding the 
environmental discharge outlets in Ridley River and Redrock Creek, based on constant 
discharge of peak discharge volumes, are predicted to be 14 and 9.3 hectares 
respectively. Any potential environmental impacts on flora and fauna caused as a 
consequence of the surface saturation zone are likely to be spatially and temporally 
restricted. 

Any significant surface-water flow caused as a consequence of environmental discharge 
is expected to flow along existing drainage channels away from the minesite and water 
reserve boundary (i.e., in a general westerly direction).  

The quality and chemistry of the groundwater to be discharged is expected to be similar 
to that of the receiving environment. Pollutants and contaminants in the discharged water 
are not expected to be significant, given the benign properties of the geology and the 
nature of the mining operations, as well as the recommended dewatering strategy and 
infrastructure (i.e., primary and secondary retention ponds). It is likely that the 
discharged water will be brackish in nature with TDS values of between 2,700 to 
3,300 mg/L. Water quality samples collected from the alluvial aquifer and Ridley River 
range from fresh to saline, that is, 400 to 10,000 mg/L TDS. Additional water quality 
samples will be collected to confirm that the quality of the discharge water is comparable 
to, or of better quality, than the base flow quality at the discharge outlets. 

An analysis of the various options to manage excess water from mine dewatering 
considered during this impact assessment is discussed in Section 9.2.1.1. 

Potential Contaminants of Surface Water. Geochemical investigations indicate that 
the potential for any significant contamination of surface water through the mobilising of 
acid or solutes from the waste rock dump is unlikely. Potentially acid-forming (PAF) 
material will not be mined under the proposed mining schedule. All remaining non-black-
shale lithotypes expected to be mined have been classified as non-acid-forming (NAF) 
and of a benign chemical character. Waste rock will managed be in accordance with 
Section 6.2.1. 

Potential impacts associated with the dewatering of PAF material and the resultant 
deterioration in groundwater quality, is discussed in Section 6.2.3. However, in the event 
that PAF material is dewatered and water quality monitoring indicates a non-compliance 
with water quality criteria, discharge will be immediately stopped, and dewatering and 
mining activities will be reviewed in an attempt to identify the cause of the non-
compliance. Alternative methods for managing contaminated water from dewatering will 
be investigated to minimise impacts to the receiving environment (e.g., diluting 
contaminated water with clean water or water treatment within the retention ponds). 
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To minimise the risk of surface-water contamination from the MOC, the facility is located 
as high as practicable in the topography of the site (given the current mining location). 
Modelling has indicated that part of the MOC, the Bobby and Glenda pits and combined 
waste rock dump, are partly within the 20-year flood extent boundary (Figure 6.4). As 
such, key components of the MOC (i.e., electrical sub-stations or power generation 
assets) will either be raised on a building platform or bunded, and the Bobby and Glenda 
waste rock dump will be rock armoured or bunded, to protect against a 100-year ARI 
flood event (i.e., an extreme event). The remaining pits and waste rock dumps are well 
above the 100-year ARI inundation level.  

The MOC is also sited near the divide of two catchments and so, is not subject to 
stormwater ingress from a large upstream catchment. If required by the surrounding 
topography and final detailed layout, the workshop, washdown and fuel storage areas 
will be surrounded by ‘clean’ water diversion structures to minimise the ingress of 
surface-water runoff. 

Runoff downstream from the MOC will be directed to a number of concrete grit, oil and 
rubbish interceptors around the site, which will screen out gross pollutants and rubbish 
before draining into a retention pond and then entering the receiving environment. 
Interceptors are designed to catch the first flush of pollutants, with larger flows diverting 
to the sediment ponds. Hydrocarbons, chemicals and dangerous goods will be managed 
in accordance with Section 5.7 and the Hydrocarbon and Dangerous Goods 
Management Plan (Appendix A). 

Waste from sewage, industrial and domestic sources will be managed in accordance 
with Section 5.8 and the Waste Management Plan (Appendix A). Project-generated 
waste is unlikely to impact upon the surface water if appropriately managed. 

During extreme weather events, potential exists for the water retention ponds to 
overflow. This potential overflow water may contain hydrocarbons (although the retention 
ponds have been designed with hydrocarbon booms) or have a high sediment load. 
Atlas undertake, through its Water Management Plan, to monitor the water quality of the 
retention ponds prior to the seasonal events, and ensure the water quality is 
commensurate in the event that overflow may occur. Given that overflow of the retention 
ponds would involve extremely high volumes of rainfall, it is anticipated that any 
contaminant in the overflow water would be sufficiently diluted and that the sediment 
load would be similar to that of the remaining catchment runoff. Retention pond water will 
be managed in accordance with the Water Management Plan (Appendix A). 

Impacts to Areas of Significance. Surface-water runoff and discharge from the 
proposed minesite and access road will drain into Redrock Creek and the Ridley River, 
which do not discharge directly into the De Grey River. Moreover, the existing water 
reserve borefield, Makanykarra Pool, and other significant semi-permanent and 
permanent pools are approximately 10 km east and upstream of the minesite. As such, 
any potential impacts to surface water caused as a consequence of the Pardoo DSO 
Project are unlikely to have a direct effect on the environmental values of the De Grey 
River or the water reserve borefields. 
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6.2.2.6 Monitoring and Reporting 

Monitoring and reporting will be conducted in accordance with the IMS (Section 7.2), the 
Water Management Plan (Appendix A), and government conditions of approval. Key 
monitoring actions will include: 

• Monitoring total volumes and water quality of the discharge water. 

• Monitoring background water quality parameters at nominated surface water 
locations. 

• Monitoring and maintain surface water management infrastructure. 

6.2.3 Groundwater 

6.2.3.1 Introduction 

The groundwater (i.e., hydrogeology) assessment was conducted by MWH Australia Pty 
Ltd (MWH)5. The full assessment report is presented in Appendix H and is summarised 
in this section. This assessment was restricted to the minesite operations phase and the 
objectives were to: 

• Identify and characterise baseline hydrogeological environments of the minesite and 
adjoining areas, particularly any interaction with the adjacent water reserve borefield 
aquifer. 

• Prepare a numerical model to predict required dewatering, groundwater drawdown, 
potential impacts away from the minesite, and waste quality aspects of closure 
options. 

• Model and assess the potential impacts of the project and determine implications, if 
any, for the overlying water reserve. 

• Provide recommendations on appropriate mitigation and management measures to 
ensure no significant impact on the environment, in particular, the adjacent water 
reserve alluvial aquifer. 

The work undertaken as part of the groundwater assessment included a desktop review 
of all available hydrogeological reports and data, a site-based drilling and testing 
program, and hydrogeological modelling to determine the feasibility of dewatering and 

                                                        

 

5 The Atlas project proposal is only for a 1.5 Mtpa operation, with a 6-year life of mine. This specialist study was based on an 
initial 1 Mtpa mining schedule, increasing to 3 Mtpa after 12 months, with a 4-year life of mine. Moreover, this groundwater 
model approach is considered conservative and presents what is likely to be the upper limit of the estimation of drawdown 
impact. 
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assess potential impacts. Numerical groundwater flow and solute modelling assumptions 
and limitations are detailed in Appendix H. 

6.2.3.2 Existing Environment 

Hydrogeology. The Pardoo DSO Project minesite comprises a number of distinct 
hydrogeological and geological units. The principal of these for the purpose of this 
impact assessment consist of the dominant Archaean bedrock of the Ord Range, alluvial 
aquifers of Redrock Creek, Ridley River and De Grey River, and to a lesser extent, the 
groundwater systems of the channel iron deposits (CID) and Canning Basin sediments.  

Alluvials 
Alluvial aquifers border the minesite to the north, east and west. 

Redrock Creek flows in a northerly direction, forms the western boundary of the greater 
proportion of the minesite, and is associated with the Redrock Creek alluvial aquifer. The 
alluvial sediments that host the aquifer beneath Redrock Creek have an inferred depth 
that varies from 0 to 20 m and largely consist of clays, silts and localised sand and grit 
layers. It is inferred that underlying the alluvial aquifer, is Archaean bedrock consisting of 
granites, sediments and mafic rocks. Recharge is event-based and most likely occurs as 
stream loss from the creek system and as direct recharge from rainfall. A lesser amount 
of recharge occurs from surface-water runoff shed from the flanks of the Ord Range to 
the east. Regionally, groundwater within the Redrock Creek alluvial aquifer flows north 
towards the ocean under a gentle gradient. Water table gradients of approximately 
2.6 m/km are inferred from the regional watertable contour map.  

The alluvial aquifers of the Ridley and De Grey rivers form the northern and eastern 
boundary of the minesite. These highly transmissive alluvial aquifers comprise thicker 
layers of sediments than those of the Redrock Creek alluvial aquifer to the west. The 
alluvial sequence in the main De Grey paleochannel is over 80 m thick and comprises 
gravels, sands, silts and clay units. In the area immediately north of the Bobby deposit 
and the Ridley River, the thickness of the alluvial sequence increases to the north and 
decreases to the west.  

The water table within the Ridley River and De Grey River alluvial aquifers varies from 
6 to 15 m below ground level. The hydraulic gradient of the water table in these aquifers 
generally has a north-northwesterly direction, with a gradient of around 0.5 m/km. These 
aquifers appear to have some hydraulic connection to the Redrock Creek alluvial aquifer. 
Recharge to the Ridley River and De Grey River alluvial aquifers occurs mainly through 
stream losses, overland flow from major stream flow events in the De Grey River 
catchment and to a much lesser extent, surface runoff from the northern and eastern 
flanks of the Ord Range. 

Elsewhere in the minesite area, alluvial sequences are generally very thin and 
unsaturated where they overlie the mineralised ore body and banded iron formation 
(BIF). 
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Channel Iron Deposits 
Several small pisolite, limonite and goethite deposits, preserved as hilltop caps, overlay 
the bedrock sequence within the minesite. The CID groundwater system of the Connie 
deposit is unconfined, has limited storage and is saturated only in the lowermost few 
metres of the sequence. The water table appears to be perched in relation to the 
adjacent alluvial sequence.  

Canning Basin Sediments 
The sediments of the Canning Basin exist as small, localised, elevated, thin, unsaturated 
artefacts of the basin sediments draped over the Archaean bedrock and sporadically 
across the Ord Range. These sediments play no active role in the hydrogeological 
environment of the project disturbance area. The Canning Basin sediments have been 
deeply incised by the De Grey River system to the east of the Ord Range and may partly 
underlie or interconnect with the eastern edge of the De Grey paleochannel sediments. 

Archaean Bedrock 
Within the topographic highs of the Ord Range lie the mineralised iron ore and 
unmineralised BIF units of the Nimingarra Formation, overlaying an inferred granite 
basement (Section 5.1). Localised secondary weathering and its replacement process 
have resulted in the formation of small pods of enrichment within the BIF of hematite and 
goethite ore. The secondary replacement process that has resulted in the formation of 
the ore bodies has also resulted in the enhancement of permeability within the 
mineralised zones. The mineralised iron ore units behave as aquifers and are generally 
isolated from the surrounding alluvial aquifers by the unmineralised BIF, chert and shale 
units. Typically, the transmissivities of the unmineralised BIF and shale units are several 
orders of magnitude lower than those of the mineralised ore zones and they behave as 
aquitards within the groundwater system, locally inhibiting groundwater flow between 
units. The area is complicated by a number of faults and folds that may constrain the 
magnitude and direction of the groundwater gradients and influence the hydraulic 
connectedness between aquifers. 

Regionally, the groundwater gradient flows to the north; but it is locally controlled by 
topography, lithology and the structure of the underlying material. Very steep hydraulic 
gradients exist throughout the majority of the minesite, varying from 5 m/km to more than 
60 m/km. The groundwater contours within the Ord Range area largely mimic 
topography, with radial flow away from the topographically high parts of the range 
towards the floodplain areas. The depth to watertable varies from 10 to 50 m below 
ground level. Direct recharge in the form of rainfall events is the primary means of 
recharge to the bedrock groundwater system, with surface-water runoff being 
significantly greater than recharge into the bedrock. 

Groundwater Levels and Flow. The regional watertable at the minesite mimics the 
topography, with water levels as high as 62 m Australian height datum (AHD) in the 
highest parts of the range and radial flow away from the high areas down to 6 m AHD in 
the floodplain immediately to the north of the Bobby deposit. Very steep hydraulic 
gradients exist in the steepest parts of the topography and given this steep nature of the 
groundwater gradient and the relatively low recharge rates, it can be inferred that the 
permeability of the majority of the rock mass in these elevated area is low or that the 
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surrounding geological units are tight and prevent rapid groundwater flow rates. The 
overall groundwater gradient and general flow orientation is to the north-northeast, which 
is the same flow direction as the De Grey River system.  

In the CID area, groundwater levels within the deposit appear to be perched several 
metres above the surrounding areas, with a radial groundwater flow away from the base 
of the CID.  

Based on monitoring of data loggers within the minesite and data from the Water 
Corporation, annual groundwater level fluctuations are in the range of 1 to 2 m per 
annum. 

Groundwater Quality. Water quality testing to date indicates that groundwater quality 
varies from near potable to brackish. Total dissolved solids (TDS) range from 770 mg/L 
at the Connie deposit to 5,500 mg/L at the Olivia deposit. Water quality within the 
bedrock of the Ord Range is generally fresher higher in the groundwater system, with 
water quality becoming more brackish further down the groundwater flow path. Water 
quality within the alluvial sequence associated with the minesite is highly variable (400 to 
2,500 mg/L TDS) but is predominantly brackish. Water samples collected from ponds 
and the riverbed flow of the Ridley River returned results between 6,000 and 
10,000 mg/L TDS. 

Water samples collected to date are all magnesium-sodium-chloride or sodium-chloride 
type water. No significant environmentally sensitive water quality elements or dominant 
ions have been observed in the results to date. Samples show a predominately neutral 
pH ranging from 7.2 to 8.2. 

While limited data is available from the Water Corporation, water quality in the main 
alluvial paleochannel of the De Grey River Water Reserve borefield is reported to be 
generally between 400 and 800 mg/L TDS. Away from the main paloechannel and to the 
west-northwest, the TDS are reported to increase to as high as 4,000 mg/L.  

Groundwater Recharge and Discharge. Groundwater recharge rates are considered 
relatively low, and active recharge is principally limited to the creek and river lines, as 
well as to the mineralised iron ore units. Recharge to the alluvial aquifers of the Pardoo 
DSO Project area occurs mainly from flood events in the De Grey and Ridley rivers. As 
floodwaters swell the available drainages, overbank floodwater deepens and expands, 
covering a large part of the low-lying alluvial deposits in the project area.  

The other source of groundwater in the Pardoo DSO Project area is recharge from direct 
rainfall. Direct rainfall averages 314 mm per annum and typically occurs in the form of 
small rainfall events during the winter months of June to August and larger cyclonic 
storms in the summer months. Incidental rainfall is not a significant source of 
groundwater recharge to the mineralised aquifers, as evaporation rates in the area (i.e., 
8 mm per day) exceed the average annual rainfall total.  

Groundwater-dependent Taxa and Ecosystems. Ecowise Environmental Pty Ltd has 
conducted a subterranean fauna assessment for the Pardoo DSO Project (Appendix I). 
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The results of the assessment, which are summarised in Section 6.2.6, show that 
stygofauna (a groundwater-dependent taxon) is present in the hydrogeological units of 
the minesite. 

Woodman Environmental Consulting Pty Ltd conducted the flora and vegetation studies 
and a project impact assessment (Appendix J). It is likely that the overstorey of a number 
of vegetation types found on the minesite rely on local groundwater. These vegetation 
types, however, are not restricted to the minesite or to the zone of influence associated 
with the cone of depression. The results of this impact assessment on flora and 
vegetation are discussed within Section 6.2.4. 

Groundwater Users and Areas of Significance. The two main uses of groundwater 
within the local region are for pastoral activities and as a public drinking water supply for 
the Town of Port Hedland. 

De Grey Station Pastoral Lease  
The De Grey Station pastoralist currently extracts groundwater from a borehole (i.e., 
Western Gates Well) approximately 8 to 10 km east of the proposed minesite. Limited 
data is available regarding the pastoral activities and the associated use of groundwater 
resources. Stockwater with an electrical conductivity (EC) of less than 3,000 µS/cm is 
preferred. 

De Grey Water Reserve  
The majority of the proposed minesite is situated on the western boundary within the De 
Grey River Water Reserve. The water reserve contains the current and future domestic 
water supply borefields for Port Hedland. The reserve was gazetted under the Country 
Areas Water Supply Act 1947 for the purpose of protecting the public water supply 
source. 

The Department of Water (DoW) is responsible for managing and protecting Western 
Australia’s water resources. The DoW has developed policies for the protection of public 
drinking water source areas, including a three-tiered priority classification system. The 
De Grey Water Reserve is afforded the highest level of management and is classified as 
a Priority 1 (P1) source protection area.  

The De Grey River Water Reserve Water Source Protection Plan (WRC, 2000c) requires 
that all planning proposals should incorporate the management principles outlined in the 
Land Use Compatibility in Public Drinking Water Source Areas (DoE, 2004), and reflect 
the P1 classification afforded to the water reserve. Mining and exploration are 
considered ‘compatible with conditions’ land uses within a P1 area, with the conditions 
being placed via mining leases or environmental approvals.  

In addition to the priority classification system, wellhead protection zones are defined to 
protect groundwater sources from contamination in the immediate vicinity of production 
wells. Wellhead protection zones are usually circular, with a radius of 500 m in P1 areas. 
The current operating borefield (i.e., Namagoorie) and the proposed borefield 
(Bulgarene) derive groundwater from an alluvial aquifer within the relatively deep, incised 
paleochannel of the ancestral De Grey River. The existing Namagoorie and proposed 
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Bulgarene wellfields are less than 25 km east and 5 km northeast of the minesite 
respectively (Figure 6.3). 

Areas of Significance. The De Grey River is listed in the Directory of Important 
Wetlands in Australia (Section 6.2.2). The Pardoo DSO Project minesite is some 6 km 
from the De Grey River and is not expected to cause any direct impacts to this system. 

Makanykarra Pool and other significant semi-permanent and permanent pools are 
generally more than 10 km east of the nearest pit requiring dewatering. The current 
predicted cone of depression does not impact on these areas.  

6.2.3.3 Potential Impacts 

Potential impacts and risks to groundwater that may arise as a consequence of the 
proposed Pardoo DSO Project include: 

• Disturbance to natural groundwater levels, flow and quality as a consequence of 
mine dewatering and through the creation of pit voids. 

• Disturbance to natural groundwater and surface-water levels, flow and quality as a 
consequence of mine water discharge. 

• Degradation and contamination of groundwater sources caused as a consequence 
of hydrocarbon or chemical spills, waste rock stockpiles, as well as waste and 
surface water management. 

• Ecological impacts caused as a result of dewatering and environmental discharge.  

6.2.3.4 Management Measures 

Integrated Management System. This project will operate in accordance with an 
Integrated Management System (IMS) (Section 7.2), which will include a Water 
Management Plan (Appendix A).  

Mine Dewatering and Pit Voids. Maintaining the natural groundwater levels, flow and 
quality during mine dewatering and after mine closure, will involve the following: 

• A groundwater monitoring program will be developed and implemented to ensure 
water drawdown and quality are consistent with the modelling simulations and 
impact predictions, to improve the calibration and predictive capability of the model, 
and to provide compliance data to confirm no significant impacts to the alluvial 
aquifer of the water reserve borefields. The groundwater monitoring program is 
detailed in the Water Management Plan (Appendix A). 

• The pit voids of Glenda, Alice East and South Limb West, will be partially backfilled 
with waste rock from adjacent pits. The pits will be backfilled to at least 2 m above 
the pre-mining water level to eliminate any potential evapo-transporation loss via 
capillary action.  

Groundwater Discharge. See Section 6.2.2. 
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Groundwater Contamination. Preventing the degradation and contamination of 
groundwater resources caused as a consequence of hydrocarbon or chemical spills, 
waste rock dumps, waste and surface-water management, will involve the following: 

• Waste rock will be managed in accordance with Section 6.2.1. 

• Hydrocarbons, chemicals and dangerous goods will be managed in accordance with 
Section 5.7 and the Hydrocarbon and Dangerous Goods Management Plan 
(Appendix A). 

• Waste will be managed in accordance with Section 5.8 and the Waste Management 
Plan (Appendix A). 

• Surface water will be managed in accordance with the recommendations made in 
Section 6.2.2 and the Water Management Plan (Appendix A). 

Ecological Impacts. To prevent ecological impacts caused as a consequence of mine 
pit dewatering and environmental discharge: 

• Flora and vegetation will be managed in accordance with Section 6.2.4 and the Flora 
and Vegetation Management Plan (Appendix A). 

• Subterranean fauna will be managed in accordance with Section 6.2.6 and the 
Fauna Management Plan (Appendix A). 

Groundwater Users and Areas of Significance. Preventing unacceptable impacts to 
the De Grey River Water Reserve and other users of groundwater resources, will involve 
the following: 

• The risk avoidance management principle will be adopted, and mining activities 
within the boundary of the water reserve will be managed in accordance with the De 
Grey River Water Reserve Water Source Protection Plan (2000), and in consultation 
with the DoW.  

• A network of monitoring bores will be established to provide compliance data to 
confirm no significant impacts occur to the alluvial aquifers of the water reserve 
borefields. 

• Continued and ongoing community consultation with the De Grey Station pastoralist, 
the Ngarla people and the other relevant stakeholders will continue to discuss 
groundwater use issues and potential impacts caused as a consequence of mining.  

6.2.3.5 Impact Assessment 

Objectives. The project objectives for the management of groundwater are as follows: 

• Maintain the quantity and quality of water (surface and ground) so that existing and 
potential environmental values, including ecosystem maintenance, are protected. 

• Ensure that the quality of water emissions (surface and ground) does not adversely 
affect environmental or social value, and meets statutory requirements and 
acceptable standards. 
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Atlas has conducted extensive modelling and proposes as a result, best practice 
management strategies based on current and available information. Based on 
investigations conducted to date and the impact assessment discussed below, the 
Pardoo DSO Project is unlikely to impact on the existing water reserve borefields or to 
cause significant environmental, health, cultural or amenity impacts as a consequence of 
the proposed mining operations. 

Mine Dewatering and Pit Voids. Groundwater modelling has indicated that the cones 
of depression resulting from dewatering activities of four of the eight pits are unlikely to 
significantly impact the adjacent aquifer systems. Mine dewatering will result in two 
distinctive cones of depression. The northern cone of depression will be caused as a 
consequence of dewatering the Bobby, Glenda and Alice East pits, and the southern 
cone of depression will be caused from dewatering the South Limb pit (Figures 6.5 and 
6.6). Due to the ‘pod-like’ nature of the mineralised ore bodies which act as aquifers, and 
the relatively tight, low-permeability nature of the surrounding unmineralised rock mass, 
it is likely that the cones of depression will be localised around the mining activity. 
Moreover, any potential impacts associated with the cones of depression are likely to be 
temporary given the short duration of mining and the expected rapid recovery of regional 
groundwater levels when mining ceases. 

The groundwater modelling indicates that neither the northern or the southern cone of 
depression is likely to impact upon the Water Corporation’s existing or currently 
proposed borefields within the De Grey River Water Reserve (Figure 6.3). The northern 
cone of depression will extend a maximum 1.5 km north of the mine activity and is 
unlikely to impact upon the proposed Bulgarene borefield, located less than 5 km 
northeast of the mine. The southern cone of depression will extend a maximum of 5 km 
east of the mine and is unlikely to impact upon the existing Namagoorie borefield located 
less than 25 km east of the mine. Moreover, the risk of impacts to the water reserve 
borefields and any surface water pools of the Ridley River is considered low, given that 
the simulated depth of drawdown into the alluvial aquifers was approximately 1 to 2.5 m. 

The impact assessment indicates that although the water levels of areas surrounding the 
pits will rapidly return to near pre-mining water levels, it is highly likely that the water 
levels in the pit voids will never fully recover and will eventually become saline. In the 
long term, water levels in the pit voids are expected to recover very slowly and to 
stabilise approximately 10 m below the pre-mining water levels. The pit voids will behave 
as localised groundwater sinks, with altered hydraulic gradients forcing the water to flow 
laterally towards the pits from the surrounding aquifers. The localised impact to the 
hydraulic gradients is not expected to impact on the alluvial aquifers. The continuing 
evaporation losses from the pit voids will result in salinity increase over time (i.e., long-
term TDS estimation of 9,000 mg/L).  
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The saline water of the pit voids is unlikely to cause significant impacts to the local 
alluvial aquifers because of the proposed management measures and the nature of the 
hydrogeology. To minimise the risk of impacts to the flow and quality of the local 
groundwater system, waste rock will be used to backfill two of the four pit voids that will 
extend below the current groundwater level, being Glenda and Alice East. The pits will 
be backfilled to at least 2 m above the pre-mining water level to eliminate any potential 
evapo-transpiration loss via capillary action. Moreover, due to the tight, low-permeability 
nature of the unmineralised rock mass surrounding the mineralised ore bodies, and with 
radial groundwater flow continuing towards the pit voids, any significant lateral migration 
of saline water from the remaining pit voids will also be limited. Movement of the saline 
water from the pit lakes as a result of density-driven processes may occur, however, this 
movement is also likely to be limited in lateral extent due to the above-mentioned 
reasons. 

Geological cross-sections conducted by Landloch (Appendix D) and geochemical 
investigations conducted by GCA (Appendix E) have identified the presence of 
potentially acid-forming (PAF) black shales within the Bobby and South Limb deposits. 
The PAF units appear to be restricted to small occurrences at depth and do not form part 
of the optimised pit shells. However, where the black shales are variously desaturated 
through dewatering activities, it is possible that acid-metal-sulphates may be produced 
via sulphide oxidation within the groundwater cone of depression. The extent and degree 
of desaturation of the black shales will depend closely on the hydrogeology of the South 
Limb and Bobby deposits. The remaining pits will not extend below the base of oxidation 
or water table, hence, PAF will not be dewatered or oxidised. 

If PAF black shales are dewatered, it is inevitable that sulphide oxidation will be 
promoted. The extent and magnitude of such oxidation impacts, however, are likely to be 
greatly restricted given: 

• The limited distribution of PAF black shales above the base of the Bobby and South 
Limb pits. 

• The dewatered PAF black shales will be limited to the latter years of mining and that 
some degree of control on the phreatic surface can be achieved via managing 
abstraction rates during the dewatering process. 

• The drawdown from the dewatering will be just below the base of the pit 
(approximately 2 m), except in the dewatering production bores where black shales 
have not been observed to date.  

Furthermore, given the relatively low permeability of the surrounding BIF that 
encompasses the ore bodies, the groundwater modeling (that is considered to be 
conservative), has indicated that any impacts associated with the dewatering activities 
will likely be localised and not likely to propagate significantly into the surrounding rock 
mass. Upon cessation of mining and dewatering, groundwater levels will recover above 
the base of the pit hence minimising any potential further oxidation of PAF black shales 
(i.e., will reform the water cover system). 
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Should monitoring detect that groundwater or pit water has become appreciably acidic, 
saline (sulfate-dominated), and enriched with metals, management options will be 
implemented for the collection and treatment of groundwater (i.e., lime-dosing to 
neutralise the pit-waters), and dewatering and mining procedures will be reconsidered. 

Groundwater Discharge. See Section 6.2.2. 

Groundwater Contamination. Unconfined, highly transmissive alluvial aquifers are 
potentially at risk from contamination caused by inappropriate land uses. To ensure risks 
and impacts from potential sources of contaminants are mitigated, waste (Section 5.8), 
surface water (Section 6.2.2) and hydrocarbons, chemicals and dangerous goods 
(Section 5.7), will be managed accordingly. A groundwater monitoring program will be 
implemented to ensure that unacceptable impacts do not occur. Corrective actions will 
be undertaken in a timely manner if monitoring criteria are exceeded or if an impact is 
detected (Appendix A). 

Ecological Impacts. The impact assessments relating to flora (Section 6.2.4), terrestrial 
fauna (Section 6.2.5) and subterranean fauna (Section 6.2.6) are discussed in the 
relevant sections of this document. 

Groundwater Users and Areas of Significance. Mining is considered a ‘compatible 
with conditions’ land use within a P1 Public Drinking Water Source Area. Based on the 
findings of the field investigations and numerical modelling, it would appear that the 
Pardoo DSO Project is unlikely to cause unacceptable impacts to the De Grey River 
alluvial system or the water reserve borefields. The main premises for this conclusion 
are: 

• The groundwater system of the Pardoo DSO Project within the Ord Range does not 
appear to have a significant role in the alluvial groundwater system of the water 
reserve.  

• Dewatering impacts are predicted to be spatially restricted primarily to the 
groundwater systems of the Ord Range. This is due to the tight nature (i.e., low 
permeability) of the unmineralised rock mass between the ore bodies and the alluvial 
sequences. 

• Potential impacts to groundwater quality, level and flow caused as a consequence of 
the pit voids at Bobby and at South Limb will be spatially restricted, given the 
behaviour of the pit voids as groundwater sinks and the aquitard characteristics of 
the unmineralised rock mass encapsulating the pits. 

• Potential impacts from dewatering and the cone of depression, as well as discharge, 
are considered temporary given the short life of mine (i.e., 6 years). 

• Discharged groundwater from mining activities will be confined to naturally defined 
drainage channels and is expected to be of a similar quality and chemistry to that of 
the receiving environment (Section 6.2.2). 
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• The risk avoidance principle and industry best practices will be adopted in the 
management of mine waste, surface-water runoff, hydrocarbons, chemicals, 
dangerous goods, and other potential contaminants of groundwater. 

• A monitoring program will be implemented to ensure no unacceptable impacts to the 
water reserve are occurring and that Atlas complies with its conditions of approval. 

Based on the outcomes of this impact assessment, it is also considered unlikely that the 
Pardoo DSO Project will cause any impact on the De Grey River wetland of national 
importance. 

6.2.3.6 Monitoring and Reporting 

Monitoring and reporting will be conducted in accordance with the IMS (Section 7.2), the 
Water Management Plan (Appendix A) and any government conditions of approval. Key 
monitoring actions will include: 

• Monitor changes in groundwater levels and so determine if conceptual and modelled 
understanding of the Pardoo DSO Project groundwater systems is still valid. 

• Establish a network of monitoring bores to provide compliance data to confirm that 
no significant impacts occur(Figures 6.5 and 6.6). 

• Monitor regularly the total volumes and water quality of the discharge water. 

6.2.4 Flora and Vegetation 

6.2.4.1 Introduction 

Atlas commissioned a flora- and vegetation-values assessment, which was undertaken 
by Woodman Environmental Consulting Pty Ltd (Woodman) in 2005 and 2007. The full 
assessment report is presented in Appendix J and is summarised in this section. This 
assessment was restricted to the minesite, and its objectives were to: 

• Identify and characterise the flora and vegetation on the minesite, with particular 
focus on understanding their conservation significance. 

• Provide design recommendations to minimise the potential impact on flora and 
vegetation. 

• Predict the likely impacts of the project. 

• Provide recommendations on appropriate mitigation and management measures. 

A Level 2 Survey of the minesite, as defined by the EPA (EPA, 2004a) was determined 
to be the appropriate level of survey for this project. 

Woodman undertook a desktop review to identify potential flora species at the minesite. 
Information was gathered primarily from government databases, such as the Department 
of Environment and Conservation (DEC) Threatened Flora Database (DELF) and the 
Environmental Protection and Biodiversity Conservation Act 1999 (EPBC Act) Protected 
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Matters Search Tool. The review spanned approximately 25 km in all directions from the 
centre of the minesite. This information was supplemented with the species found in 
previous flora surveys around the Pilbara region, including a flora survey and vegetation 
mapping undertaken previously within exploration lease E45/2330 by Woodman (2005) 
for Atlas’s exploration activities. 

Woodman undertook a second survey of the minesite in April 2007, approximately 
6 weeks after cyclonic rains. The survey methods and data are detailed in Appendix J. 
Survey recording sites and the resultant vegetation mapping are illustrated in Figure 6.7. 

6.2.4.2 Existing Environment 

Regional Context. The minesite is located within the Fortescue Botanical District 
(Pilbara region) of the Eremaean Province, as defined and mapped by Beard (Beard, 
1975; Beard, 1990). The Eremaean Province occupies over 70 % of Western Australia 
and is technically regarded as a desert due to the low and erratic rainfall, which prevents 
the production of crops without irrigation. The Fortescue Botanical District extends 
northwards from the Acacia-dominated scrub in the south, and its western and eastern 
boundaries are the Carnarvon and Canning basins respectively. The minesite is located 
within the Abydos Plain within the Fortescue Botanical District.  

The minesite also falls within the Pilbara biogeographic zone, Pilbara 4 subregion, 
according to the Interim Biogeographic Regionalisation for Australia (IBRA). 

Vegetation. 

Plant Communities and Florist Community Types 
Statistical analysis of the flora dataset resulted in the identification of two main groupings 
of flora types, which were further separated into six floristic community types (FCTs) 
found within and surrounding the minesite. The majority of vegetation consisted of 
hummock grasslands dominated by Triodia species, with occasional shrublands and 
open woodlands. 

Figure 6.7 displays the FCTs and significant flora species of the minesite survey area, 
and Table 6.3 describes the FCTs and significant flora species identified.  

Threatened Ecological Communities  
No Threatened Ecological Communities (TECs) are listed on the DEC’s TEC Database 
within the survey area or are listed as within the Pilbara 4 subregion. Furthermore, none 
of the known ecosystems at risk within the Pilbara 4 subregion (Kendrick and Stanley, 
2001) are present within the minesite. The FCTs and plant communities described in 
Table 6.3 are not representative of any listed TECs. 

Pre-European Vegetation  
The project survey area covers four vegetation associations, as mapped and defined by 
Shepherd et al. (2002) (Table 6.4). Although the extent to which these vegetation 
associations are represented in conservation reserves is low, the proportion of the pre- 
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Woodlands

W2: Open Low Woodland of Bauhinia cunninghamii and Atalaya hemiglauca with
occasional Corymbia flavescens over a Low Grassland of *Cenchrus ciliaris on brown
and red-brown sand on low dunes

W3: Open Low Woodland of Corymbia flavescens over Shrubland of Acacia
inaequilatera and Pluchea tetranthera over Grassland of Triodia epactia and
Cymbopogon ambiguus on red-brown loam and silt on drainage flat

W5: Open Low Woodland of Eucalyptus victrix over Open Shrubland of Acacia
elachantha over an Open Tall Grassland of Chrysopogon fallax and Open Tall
Sedgeland of Cyperus vaginatus on red and brown silts, sands and loams in minor
drainage lines

W6: Open Low Woodland of Eucalyptus victrix over an Open Low Shrubland of Acacia
bivenosa over a Very Open Tall Grassland of Cymbopogon ambiguus and Open
Hummock Grassland of Triodia pungens and/or T. epactia on clays in a creekline

W7: Open Low Woodland of Eucalyptus sp. North Pilbara (D. Nicolle 4258), Eucalyptus
victrix and Acacia ampliceps with occasional Bauhinia cunninghamii , Melaleuca
leucadendra and Atalaya hemiglauca over an Open Grassland of mixed Cyperus
vaginatus and *Cenchrus ciliaris on red and brown sandy loams and silts in major
creeklines, the De Grey river banks and in the Ridley River

Thickets

T1: Dense Thicket of Acacia inaequilatera with occasional Corymbia lenziana and C.
flavescens over a Very Open Low Grassland of *Cenchrus ciliaris and an Open
Hummock Grassland of Triodia epactia on loam in a minor creekline

Grasslands

G3: Dense Grassland of ?Aristida latifolia and Eriachne helmsii with Open Shrubland of
Acacia ampliceps in minor creeklines on red cracking clays

FLORISTIC COMMUNITY TYPES

1: Hummock Grassland of Triodia epactia on skeletal silt on massive ironstone or
ironstone gravels on crests, upperslopes and occasionally lowerslope positions;
indicator species include Portulaca oleracea , Indigastrum parviflorum , Triumfetta
clementii and Trianthema triquetra

2: Hummock Grassland dominated by Triodia epactia with occasional Triodia bitextura
on usually skeletal silt on massive ironstone or quartz on crests and upperslope
positions; indicator species include Gomphrena cunninghamii and Triodia bitextura

3: Hummock Grassland dominated by Triodia epactia and Eragrostis eriopoda , with
occasional Open Shrubland of Acacia stellaticeps or Acacia ?cowleana on sandy-loam
or sandy-clay on undulating plains or drainage areas; indicator species include
Bonamia rosea , Eragrostis eriopoda and Mollugo molluginea

4: Hummock Grassland dominated by Triodia epactia with *Cenchrus ciliaris and
Chrysopogon fallax on sandy-silt to clay-loam soils on lowerslopes, plains and drainage
flats; indicator species include Eragrostis cumingii , Euphorbia schultizii , Goodenia
microptera and Pluchea ?tetranthera

5: Grassland dominated by Triodia epactia and *Cenchrus ciliaris over mixed herb and
sedge species with occasional Shrubland of Acacia synchronicia on silty-clay soils on
drainage flats; indicator species include Gomphrena affinis subsp. pilbarensis ,
Neptunia dimorphantha , Ptilotus gomphrenoides var. gomphrenoides , Acacia
synchronicia and Cyperus iria

6: Hummock Grassland dominated by Triodia secunda on sandy-loam on seasonally
wet floodplain

Mosaics

1/2: Mosaic of Floristic Community Types 1 and 2

3/4/5: Mosaic of Floristic Community Types 3, 4 and 5

SIGNIFICANT FLORA SPECIES

Species

Eragrostis crateriformis ( P3)
Gomphrena pusilla ( P2)
Lotus affin. cruentus
Sauropus sp.
Tephrosia sp. Cathedral Gorge
(F.H. Mollemans 2420) (P3)
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Table 6.3  Locally conservation significant plant communities, FCTs and mosaics of FCTs within the project survey area 
Vegetation 
Types 

Extent in Project 
Survey Area (ha) 

Presence of Significant Flora Species or Unidentified Taxa Reason for Significance 

Floristic Community Types 

1 455.9 Eragrostis crateriformis (P3); Tephrosia sp. Cathedral Gorge (F.H. 
Mollemans 2420) (P3). 

Occurrence of Priority Flora. 

2 174.3 Eragrostis crateriformis (P3); Tephrosia sp. Cathedral Gorge (F.H. 
Mollemans 2420) (P3). 

Occurrence of Priority Flora; the extent mapped is less than 
10 % of the total project survey area. 

3 1,359.4 Eragrostis crateriformis (P3). Occurrence of Priority Flora. 

4 84.0 
Eragrostis crateriformis (P3); Tephrosia sp. Cathedral Gorge (F.H. 
Mollemans 2420) (P3); Lotus affin. cruentus. 

Occurrence of Priority Flora and unidentified taxon; the 
extent mapped is less than 10 % of the total project survey 
area. 

5 1,543.9 
Eragrostis crateriformis (P3); Tephrosia sp. Cathedral Gorge (F.H. 
Mollemans 2420) (P3); Lotus affin. cruentus; Sauropus sp; 
Gomphrena pusilla. 

Occurrence of Priority Flora; and unidentified taxon. 

6 97.6 Gomphrena pusilla (P2); Eragrostis crateriformis (P3); Tephrosia sp. 
Cathedral Gorge (F.H. Mollemans 2420) (P3); Lotus affin. cruentus. 

Occurrence of Priority Flora; the extent mapped is less than 
10 % of the total project survey area. 

1/21 5,673.0 Eragrostis crateriformis (P3); Tephrosia sp. Cathedral Gorge (F.H. 
Mollemans 2420) (P3). 

Occurrence of Priority Flora. 

3/4/5 
3,959.9 

 
Eragrostis crateriformis (P3); Tephrosia sp. Cathedral Gorge (F.H. 
Mollemans 2420) (P3); Lotus affin. cruentus. 

Occurrence of Priority Flora and unidentified taxon. 

Plant Community Mapping 

W2 114.4 None The extent mapped is less than 10 % of the total project 
survey area. 

W3 69.5 None The extent mapped is less than 10 % of the total project 
survey area. 
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Table 6.3  Locally conservation significant plant communities, FCTs and mosaics of FCTs within the project survey area (cont’d) 
Vegetation 
Types 

Extent in Project 
Survey Area (ha) 

Presence of Significant Flora Species or Unidentified Taxa Reason for Significance 

Plant Community, FCT or FCT Mosaic 
W5  16.1 None The extent mapped is less than 10 % of the total project 

survey area; plant community is located on a creekline. 
W6 6.8 None The extent mapped is less than 10 % of the total project 

survey area; plant community is located on a creekline. 
W7 342.1 None The extent mapped is less than 10 % of the total project 

survey area; plant community is located on a river. 
T1 15.2 None The extent mapped is less than 10 % of the total project 

survey area; plant community is located on a creekline. 
G3 276.2 None The extent mapped is less than 10 % of the total project 

survey area. 
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Table 6.4  Extent of pre-European vegetation within the minesite 
Vegetation 
Association 

Vegetation Association 
Description 

Proportion of 
Original Extent 
Remaining (%) 

Proportion 
within IUCN 

Reserves1 (%) 
Abydos Plain 93 
or Abydos Plain 
– Chichester 93 

Hummock grasslands, shrub steppe 
and kanji over soft spinifex. 100 0.4 

Abydos Plain 589 
Mosaic: Short bunch grassland – 
savanna/grass plain (Pilbara)/ 
hummock grasslands, grass steppe 
and soft spinifex. 

100 1.6 

Abydos Plain 619 Medium woodland and river gum 
(Eucalyptus camaldulensis). 99.9 0.2 

Abydos Plain 647 
Hummock grasslands, dwarf-shrub 
steppe and Acacia translucens over 
soft spinifex. 

100 0 

1 IUCN Reserves are those reserves defined to a standard set by the International Union for the Conservation 
of Nature and Natural Resources. 

European extent remaining is high. None of these vegetation associations is considered 
restricted, as their extent ranges from 119,159 to 3,044,325 hectares. 

Flora. A total of 238 discreet vascular flora taxa have been recorded from within the 
survey area. One liverwort, Riccia papulosa, was also collected. These taxa represented 
126 genera and 47 families. Appendix J presents a list of all vascular plant species that 
have been recorded in the project survey area by Woodman. 

No threatened flora species or species habitat, as listed under the EPBC Act, was 
identified as occurring within the project survey area or are likely to occur within a 20-km 
buffer zone surrounding the project survey area. 

Range extensions of two species were recorded within the project survey area during the 
survey conducted in 2005. The known range of Gyrocarpus americanus subsp. 
pachyphyllus was extended to the south and west, and the known range of Melaleuca 
leucadendra was extended to the west after collections of these species 
(Woodman, 2005). 

No Declared Rare Flora (DRF) was recorded within the project survey area. Three 
Priority Flora species (Gomphrena pusilla (P2), Eragrostis crateriformis (P3) and 
Tephrosia sp. Cathedral Gorge (F.H. Mollemans 2420) (P3)) and two unidentified taxa 
(Lotus affin. cruentus and Sauropus sp.) were found within the project survey area during 
the 2007 survey (Figure 6.7). 

The DEC databases (i.e., DEFL, WAHerb) indicated that known populations of the 
Priority Flora did not extend into the survey area, as their presence within the survey 
area was previously unknown. Table 6.5 presents the known locations and population 
details held by DEC for each of the Priority Flora. 

The two unidentified species were both uncommon within the project survey area. Lotus 
affin. cruentus, from the Papilionaceae (pea) family, was recorded in three locations 
within FCTs 4, 5 and 6 (Table 6.3). Sauropus sp., from the Euphorbiaceae family, was 
recorded in one location on a drainage flat within FCT 5. 
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Table 6.5  Known distribution and population information for Priority Flora 
recorded within the project survey area 

Species Conservation 
Code 

Known Regional 
Distribution 

Number of 
Specimens 
(WAHerb) 

Number of 
Known 

Populations 
(WAHerb) 

Eragrostis 
crateriformis 

P3 Exmouth, Karratha, Port 
Hedland, Halls Creek, 
Balgo Hill, Warralong Stn, 
Yanrey Stn, Chichester 
Range and N.T. 

6 6 

Gomphrena pusilla P2 Kununurra, Finucane 
Island, Broome (Barred 
Creek; Cable Beach) and 
Port Hedland. 

7 7 

Tephrosia sp. 
Cathedral Gorge (F.H. 
Mollemans 2420) 

P3 Newman, Hamersley 
Range and Fortescue 
Valley. 

4 4 

Weeds. No declared weeds, as listed under the Agriculture and Related Resources Act 
1976, were recorded in the project survey area in the 2007 survey. However, 
Parkinsonia aculeata (parkinsonia) was recorded in two locations on the Ridley River 
(Figure 6.7) during the initial survey in 2005. This species is classed as a Priority 1 (P1) 
and Priority 2 (P2) species for the Port Hedland and East Pilbara regions respectively. A 
P1 classification prohibits movement of the plants or their seeds through the state 
(including movement of contaminated machinery or produce), and a P2 classification 
aims at eradication of the species, including issuing the onus on the property manager or 
owner to treat all plants, and to destroy and prevent propagation each year until no 
plants remain. 

The majority of introduced species identified during the surveys were from the family 
Poaceae (grasses), including Cenchrus ciliaris, which was the dominant introduced 
species recorded in the area and was especially prevalent on flat areas near creeklines. 
This species is used as a fodder crop by pastoralists and has become a naturalised 
species. Other introduced species included Citrullus spp. (paddymelons) (widespread 
throughout Western Australia), Passiflora foetida var. hispida (stinking passion flower) 
(widespread throughout Western Australia), Indigofera spp. (known from near Port 
Hedland), and Trianthema portulacastrum (giant pigweed) (known from Port Hedland). 

6.2.4.3 Potential Impacts 

Atlas proposes to clear and disturb approximately 278 hectares of native vegetation 
within the minesite for mining activities and associated infrastructure. In addition, 
dewatering, environmental discharge of water, altered hydrological regimes and dust 
may cause indirect impacts to flora and vegetation. Given these aspects of the project, 
the potential impacts within the minesite are: 

• Reduction in abundance, distribution, condition, and ecosystem function of 
significant flora taxa and communities as a result of clearing activities or from indirect 
impacts. 
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• Increased abundance and distribution of weeds as a consequence of disturbance to 
soil and hydrological regimes. 

6.2.4.4 Management Measures 

Integrated Management System. This project will operate in accordance with an 
Integrated Management System (IMS) (Section 7.2), which will include a Flora and 
Vegetation Management Plan, and a Conceptual Mine Completion and Rehabilitation 
Management Plan (Appendix A).  

Impacts to Flora and Vegetation. General management measures that will be 
implemented to mitigate potential impacts to flora and vegetation include: 

• Relevant vegetation clearance and disturbance protocols, including an internal 
clearance procedure, will be developed and implemented. 

• Vegetation clearing will be kept to the minimum necessary for safe construction and 
operation, with the preferential use of previously disturbed or degraded areas where 
possible. 

• Progressive rehabilitation of disturbed areas will be undertaken where possible, and 
unnecessary future disturbance of rehabilitated areas avoided. 

• A fire prevention and control strategy will be prepared and implemented to avoid and 
manage fires caused as a consequence of the project. 

• Dust will be managed to minimise impacts on surrounding flora and vegetation. 

Impacts to Flora of Conservation Significance and Unidentified Taxa. In addition to 
general management measures outlined above, further management of conservation 
significant and undescribed flora taxa will occur as outlined below:  

• Unidentified flora taxa located within the project survey area will be identified. 
Appropriate management measures will be developed in consultation with the DEC 
following species identification. As a precautionary measure, the unidentified flora 
taxa outside of the minesite disturbance footprint will be treated as species of 
conservation significance, and known occurrences will be clearly delineated to avoid 
disturbance. 

• Known locations of Priority Flora outside of the minesite footprint will be clearly 
delineated to avoid disturbance. 

Impacts to Vegetation of Conservation Significance. Management measures to 
mitigate potential impacts to vegetation (including FCTs) of conservation significance, 
caused as a consequence of mining operations across the minesite, will occur as 
outlined below:  

• Clearing of riparian vegetation and linear vegetation types, such as along ephemeral 
drainage lines, will be minimised. 

• Areas that require protection will be clearly delineated to avoid disturbance. 
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• The removal or fragmentation of minor areas of vegetation associated with 
watercourses will be avoided where possible.  

• Potential impacts from mine pit dewatering, environmental discharge and an altered 
hydrological regime will be monitored, and appropriate corrective actions will be 
taken if unacceptable impacts are detected (Sections 6.2.2 and 6.2.3). 

• Cattle and other non-indigenous fauna species within the minesite will be 
discouraged from entering the minesite wherever possible by, for example, strategic 
placement of fences. 

Weeds. Eradicating existing weeds within the minesite is not possible due to the well-
established nature of these species, especially those along watercourses and the 
continuing pastoral activities. As a result, effort will be focused on preventing the 
establishment of previously unrecorded weeds and preventing the spread of existing 
weeds within the minesite. Management measures will include the following: 

• Project vehicles and equipment will arrive on the minesite clean and free of soil, 
seeds and plant matter. 

• Management of the declared weed species Parkinsonia aculeata will be undertaken 
in consultation with the DEC, Department of Agriculture and Food and the 
pastoralist. 

• Consultation will occur with government agencies such as the DEC and the 
Department of Agriculture and Food on appropriate measures to eradicate or control 
potential new weed outbreaks. 

• Targeted control of new populations of weeds identified in previously unaffected 
areas will be undertaken in consultation with the DEC and the pastoralist. 

• Regular monitoring of areas with high potential for or susceptibility to weed invasion 
such as along roadsides, recently cleared areas and ephemeral drainage lines, will 
occur. 

• Weed infestations on topsoil stockpiles will be controlled to minimise the likelihood of 
weed introduction during the respreading of topsoil upon mine decommissioning. 

• Opportunistic rehabilitation of disturbed areas will be undertaken to minimise 
potential for weeds to become established in these areas. 

6.2.4.5 Impact Assessment 

Objective. The project objective for flora is to maintain the abundance, diversity, 
geographic distribution and productivity of flora at the species and ecosystem levels 
through the avoidance or management of adverse impacts and through gaining of 
knowledge. 

Impacts to Flora of Conservation Significance and Unidentified Flora Taxa. The 
disturbance areas within the minesite are summarised in Table 5.2 in Section 5.2.5. The 
total disturbance area of the minesite is up to 278 hectares. Potential impacts to the local 
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and regional distribution of flora of conservation significance are summarised in Table 
6.6. The locations of these flora species within the project survey area are shown in 
Figure 6.7. 

Table 6.6  Direct impact of Pardoo DSO Project on significant and undescribed 
flora taxa 

Species Conserv. 
Code 

Number of 
Locations 

Within 
Survey Area 

Number of 
Locations 
Potentially 
Impacted 

FTCs Significance of 
Impact of Project 

Eragrostis 
crateriformis 

P3 3 2 4 and 5 Moderate impact on 
the known local 
distribution. 
Nil impact on the 
regional distribution.  

Gomphrena 
pusilla 

P2 1 None 5 No known locations 
will be impacted by 
the project. 

Lotus affin. 
cruentus 

None 3 1 4, 5 and 6 Moderate impact on 
the known local 
distribution. 
Regional distribution 
to be investigated. 

Tephrosia 
sp. 
Cathedral 
Gorge (F.H. 
Mollemans 
2420) 

P3 12 4 1, 2 and 4 Moderate impact on 
the known local 
distribution.  
Low impact on the 
regional distribution. 

Sauropus 
sp. 

None 1 None 5 No known locations 
will be impacted by 
the project. 

Only one of the three locations of Eragrostis crateriformis (P3) within the survey area will 
be impacted by the project, however, this species is known to occur in the Pilbara, 
Kimberley and also in the Northern Territory. Similarly, four of the twelve locations of 
Tephrosia sp. Cathedral Gorge (F.H. Mollemans 2420) (P3) within the survey areas will 
be impacted by the project, however, the species is known to occur at other inland 
locations in the Pilbara region including Newman, Hamersley Range and the Fortescue 
Valley. Hence, the impact on the regional distribution of these species is considered low 
given the species are known to be widely distributed. 

One of the three known locations of the currently unidentified taxon Lotus affin. cruentus 
is adjacent to the proposed haulage road (classified as an impact site for this PER). 
However, Atlas undertakes to not disturb this taxon without further identification and 
classification occurring. Lotus affin. cruentus is not listed Declare Rare Flora or Priority 
Flora. This taxon was collected on expansive hummock grasslands dominated by Triodia 
from both the northern and southern extremities of the minesite (~15 km apart). The 
unidentified taxon is distributed across a variety of different landforms and plant 
communities and is not considered to be restricted to a unique landform or plant 
community. Given the three known locations of this taxon are distributed throughout the 
project survey area (i.e., FCTs 4, 5 and 6), it is possible that this taxon has a wider local 
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and regional distribution both inside and outside the minesite than is currently 
recognised. 

The known locations of Gomphrena pusilla (P2) and unidentified Sauropus sp. will not be 
impacted by the Pardoo DSO Project (Table 6.6 and Figure 6.7). Sauropus sp. is well 
removed from any mine pit, waste rock dump or project infrastructure. Atlas has 
designed the proposed minesite to avoid impacts to the known location of this taxon. 
Sauropus sp. is not listed Declare Rare Flora or Priority Flora. This entity was collected 
(following rainfall) from expansive hummock grasslands flats dominated by Triodia, and 
is not considered to be isolated to any unique landform or plant community.  

Atlas is committed to conducting additional flora surveys following rains in 2008 (or the 
next relevant rainfall event) to resolve taxanomic, distribution and abundance 
uncertainties associated with the unidentified Lotus affin. cruentus and Sauropus sp. 

Impacts to Vegetation of Conservation Significance. 

Plant Communities, FCTs and Mosaics of FCTs 
All of the plant communities, FCTs and mosaics of FCTs mapped within the project 
survey area are considered locally significant (Table 6.3). Table 6.7 summarises the 
direct impact on each plant community, FCTs and mosaic of FCTs that are within the 
minesite disturbance area. Impacts to FCT 4 (a hummock grassland) will be moderate, 
with approximately 33 % of the known distribution to be cleared during construction. 
Impacts to other plant communities, FCTs and mosaics of FCTs are considered to be 
low, given that less than 5 % of the known distribution of these communities within the 
project survey area will be directly impacted by the minesite. 

Table 6.7  Direct impact of minesite disturbance footprint on vegetation 
Presence in Pardoo Area FCT/Mosaic/

Plant 
Community 

Total Area 
(ha) 

Area to be Cleared 
(ha) 

Proportion of 
Total Area to be 

Cleared (%) 

Significance of 
Impact 

1 455.9 21.0 4.6 Low 
2 174.3 2.9 1.7 Low 
3 1,359.4 2.1 0.2 Low 
4 84.0 27.5 32.7 Moderate 
5 1,543.9 3.7 0.2 Low 
6 97.6 0.2 0.2 Low 
1/2 5,673.0 159.7 2.8 Low 
3/4/5 3,959.9 56.3 1.4 Low 
W7 342.1 0.1 0.01 Low 

Indirect impacts to both flora and vegetation may arise from both construction and 
ongoing mining activities. Potential indirect impacts include the generation of dust from 
the crushing and screening plant and from vehicle movement along the access or haul 
road, fire caused from minesite activities, and factors associated with changes to 
groundwater and surface-water regimes (Sections 6.2.2 and 6.2.3). 
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The potential for impacts to flora and vegetation resulting from the interruption of 
surface-water sheet flow from the construction of the access road and other minesite 
infrastructure, is considered unlikely. Hummock grasslands (Triodia sp.) dominate the 
minesite and are unlikely to be significantly impacted by a reduced surface-water sheet 
flow or surface water ponding. No conservation significant species (i.e., mulga) have 
been identified immediately downstream of the proposed access road. However, to 
mitigate any such potential impacts, the access road will be positioned as high as 
possible within the Ord Range landscape and will have an effective drainage system 
(i.e., culverts to assist with drainage during high rainfall events). It is considered that any 
potential impacts resulting from reduced surface-water sheet flow or surface water 
ponding will be localised. 

The potential for significant impacts to flora and vegetation resulting from groundwater 
abstraction and then environmental discharge, is considered unlikely. The northern cone 
of depression associated with the Bobby and Glenda pits has the potential to impact on 
primarily FCT 4 and FCT 5, as well as on plant community W7. Given that the average 
depth to groundwater at Bobby and Glenda is approximately 13 to 14 m, the hummock-
grassland-dominated FCTs 4 and 5 are unlikely to be groundwater-dependent 
ecosystems. It is likely that the over storey of plant community W7, which includes 
Eucalyptus victrix (a known groundwater-dependent species), relies on local 
groundwater associated with the Ridley River alluvial aquifer. 

Modelling has indicated that the cone of depression during dewatering is likely to range 
between 1 to 5 m (a conservative prediction) beneath the Ridley River and plant 
community W7 (Figures 6.5 and 6.6). Given that annual groundwater level fluctuations 
are in the range of 1 to 2 m per annum, the groundwater-dependent vegetation within the 
cone of depression is likely to be resilient to a short-term lowering of the water table. 
However, in the unlikely event that localised impacts to groundwater-dependent 
vegetation occurs, such impacts are unlikely to be considered significant, given that 
these vegetation types are widely distributed along the Ridley River and are not 
restricted to the potential area of impact associated with the cone of depression.  

The potential impact of groundwater abstraction and the associated cone of depression 
surrounding the South Limb pit are likely to be less than that estimated for the Bobby and 
Glenda pits. This southern cone of depression extends primarily under the mosaic of 
FCT 1 and FCT 2, which is not considered a groundwater-dependant system (i.e., depth 
to groundwater at South Limb is approximately 28 m). There may be some localised 
impacts to tree species in FCT 3 to the south of South Limb (Figure 6.7), however, this 
vegetation community is widely distributed across the survey area. Vegetation within the 
cone of depression will be monitored to validate the impact assessment and 
management measures will be revised, should monitoring detect significant impacts to 
ground-dependent vegetation. 

Environmental discharge of surface water is expected to create a local surface saturation 
zone and groundwater mounding (Section 6.2.2). The maximum surface saturation zone, 
based on constant discharge volumes and surrounding the environmental discharge 
outlets in the Ridley River and Redrock Creek, is predicted to be 14 and 9.3 hectares 
respectively. Any potential environmental impacts to flora (and fauna) caused as a 
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consequence of the surface saturation zone and groundwater mounding, are likely to be 
confined to drainage lines and will be temporary given the short life of the mine. 

The impact of dust on flora and vegetation is less common than other indirect impacts 
associated with mining projects in Western Australia. Particular species can display 
sensitivities to dust, due to the physiological characteristics of the plant and the particle 
size and nature of the dust generated by the minesite activities. The likelihood of 
significant dust issues occurring, however, is low due to dust management measures 
outlined in Section 6.3.1. 

The risk of extensive and unnatural fires caused as a consequence of the project will 
also be low due to the fire prevention and control strategy that will be implemented as 
part of the IMS. 

Native Vegetation Clearing Assessment  
The project is unlikely to be at variance with the ‘principles for clearing native vegetation’ 
(Box 6.1) as detailed in Schedule 5 of the Environmental Protection Act 1986, with the 
exception of principles (b) and (f). With regards to principle (b), some fauna habitat will 
be cleared that may impact fauna indigenous to Western Australia. Impacts to fauna 
habitat are discussed in Section 6.2.5. With regards to principle (f), some small areas of 
vegetation associated with ephemeral drainage lines and an ephemeral watercourse 
(i.e., Redrock Creek) will be cleared. These vegetation types correspond to FCTs 3, 5 
and 6. Clearing impacts to these FCTs are not considered to be significant (Table 6.7). 
Atlas commits to adhering to the principles for clearing native vegetation. 

Box 6.1  Principles for clearing native vegetation 

Native vegetation should not be cleared if: 
(a) It comprises a high level of biological diversity. 
(b) It comprises the whole or part of, or is necessary for the maintenance of, a significant habitat 

for fauna indigenous to Western Australia. 
(c) It includes or is necessary for the continued existence of rare flora. 
(d) It comprises the whole or part of, or is necessary for the maintenance of, a threatened 

ecological community. 
(e) It is significant as a remnant of native vegetation in an area that has been extensively 

cleared. 
(f) It is growing in, or in association with, an environment associated with a watercourse or 

wetland. 
(g) The clearing of vegetation is likely to cause appreciable land degradation. 
(h) The clearing of vegetation is likely to have an impact on the environmental values of any 

adjacent or nearby conservation area. 
(i) The clearing of the vegetation is likely to cause deterioration in the quality of surface or 

undergroundwater. 
(j) The clearing of the vegetation is likely to cause or exacerbate the incidence or intensity of 

flooding. 
Source: Schedule 5, Environmental Protection Act 1986. 

Weeds. No locations of the declared weed species, parkinsonia, will be impacted by the 
proposal, given that the Ridley River will not be disturbed. 
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Weeds and their associated impacts on native vegetation have been observed at the 
minesite. Weed management measures outlined in Section 6.2.4.4 will minimise the risk 
of further impacts to vegetation caused by the introduction or spread of weeds within the 
minesite area. 

6.2.4.6 Monitoring and Reporting 

Monitoring and reporting will be conducted in accordance with the IMS (Section 7.2), the 
Flora and Vegetation Management Plan (Appendix A) and any government conditions of 
approval. Key monitoring actions will include: 

• Monitoring the condition of potentially groundwater-dependent communities that may 
be impacted by the dewatering cone of depression. 

• Monitoring the condition of flora and vegetation potentially impacted by the 
environmental discharge of water from mine dewatering. 

• Monitoring the locations of Priority Flora and unidentified flora taxa. 

• Monitoring for weeds in disturbed and rehabilitated areas. 

• Visual inspections for any impacts to flora and vegetation adjacent to the project 
infrastructure, caused by dust or a change in the hydrological regime.  

6.2.5 Terrestrial Fauna 

6.2.5.1 Introduction 

M.J. and A.R. Bamford Consulting Ecologists (Bamford) was commissioned in 2007 to 
conduct an assessment of the terrestrial vertebrate and invertebrate fauna values of the 
minesite. 

The objectives of the fauna assessment were to: 

• Identify and characterise the terrestrial habitats at the minesite. 

• Identify species of conservation significance that may potentially occur within these 
habitats. 

• Provide design recommendations to minimise potential impacts to local fauna, 
particularly those species of conservation significance. 

• Predict the likely impacts of the project on fauna values. 

• Provide recommendations on appropriate operational mitigation and management 
measures. 

The fauna assessment was undertaken in accordance with the Environmental Protection 
Authority (EPA) Guidance Statement No. 56 (EPA, 2002a), the EPA Position Statement 
No. 3 (EPA, 2004b), and the Commonwealth Environmental Protection and Biodiversity 
Conservation Act 1999 (EPBC Act) Policy Statement 1.1 (DEWR, 2006). 
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Bamford undertook a desktop review to identify potential fauna species at the minesite. 
Information was gathered primarily from government databases, such as the Western 
Australia Museum’s FaunaBase, the Birds Australia Atlas Database, the Department of 
Environment and Conservation (DEC) Threatened Fauna Database and the EPBC Act 
Protected Matters Search Tool. The search spanned approximately 25 km from the 
centre of the minesite. A literature review was also conducted to determine any other 
fauna species potentially in the vicinity of the minesite, based on known patterns of 
distribution. 

Bamford also undertook a field investigation of the minesite in April 2007. A range of 
methods were employed during the field investigation, and these are detailed in 
Appendix K. This section summarises the data in Appendix K. 

6.2.5.2 Existing Environment 

Species of Conservation Significance. The literature review for vertebrate fauna 
identified 32 vertebrate species of conservation significance having the potential to occur 
within the vicinity of the minesite. Of these, 17 species are classified as having high 
conservation significance (CS1)6. Nine of these species are migratory bird species listed 
as threatened under the EPBC Act. Ten of the species are classed as CS27 and five 
species are considered CS38. 

Of the species of conservation significance identified in the literature review, only eight 
species or evidence of the species were identified during the field investigation. 
However, habitat was identified within the minesite that has potential to support species 
of conservation significance. The conservation status of the species identified during the 
field investigation or with the potential to occur, given the suitability of habitat within the 
minesite, is summarised within Table 6.8. The locations of the species or evidence of 
each species (if identified during the field investigation) are shown in Figure 6.8. 

Habitat Types. Bamford identified five major fauna habitats within the minesite, which 
are shown in Figure 6.8 and are discussed below: 

                                                        

 

6 CS1 – Species listed as threatened under state or commonwealth Acts, that is, the EPBC Act or under the Wildlife 
Conservation Act 1950 (WC Act), as ‘in need of special protection’ as listed in the Wildlife Conservation (Specially Protected 
Fauna) Notice 2006(2) (WC Notice). 

7 CS2 – Species not listed as threatened under state or commonwealth Acts but listed by the DEC as Priority species or listed 
in publications on threatened fauna. 

8 CS3 – Species not listed as threatened under state or commonwealth Acts or in publications but considered being of at least 
local significance because of their pattern of distribution. For example, if a population is isolated but a subset of a widespread 
(common) species, then it may not be recognised as threatened due to having unique genetic characteristics. Species on the 
edge of their range or that are sensitive to impacts such as habitat fragmentation may also be classed as CS3. 
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Table 6.8  Vertebrate fauna of conservation significance present or with potential to occur in the vicinity of the minesite 
Conservation Status1 Species Name Common Name Occurrence Status in Survey Area 

Bamford Specific 
Amphibians  
Uperoleia glandulosa Glandular toadlet Potential Restricted distribution within the northern Pilbara region. It is probably 

associated with rocky areas. Not located during the survey. CS3 None 

Reptiles  
Ctenotus rufescens A skink lizard Potential Has a small number of subpopulations along the western and northern 

Pilbara coast. It is associated with red sand dunes and adjacent clayey 
flats vegetated with spinifex. The species is likely to be present at the 
minesite. 

CS3 None 

Egernia depressa Spiny-tailed skink Present Found during the survey, occurring in rocky habitats. Represents a 
range extension and may indicate isolation from other populations. CS3 None 

Varanus pilbarensis Pilbara monitor Present A single specimen was found in a gully to the north of the Ord Range 
(Figure 5.5). This represents an extended range and may indicate 
isolation from populations elsewhere in the Pilbara region. 

CS3 None 

Notoscincus butleri A skink Potential Restricted range along the coastal area of the Pilbara region, 
commonly occurring in spinifex-dominated areas adjacent to riparian 
habitats. 

CS2 P4 

Ramphotyphlops 
pilbarensis 

A blind snake Potential Noted as occurring where there is shrubland over spinifex in the 
catchment of the Yule River and De Grey River. This species is likely 
to be present at the minesite. 

CS3 Local significance 

Aspidites ramsayi Woma or Ramsay’s 
python 

Potential Has been observed on spinifex plain of sandy loam soil about 10 km 
west of the minesite. The species is very likely to be present on the 
sandy-loam plains in the south of the minesite. 

CS1 Sch 4, WC Notice 

Liasis olivaceus 
barroni 

Pilbara olive python Present One specimen was recorded during the field investigation on a vehicle 
track close to the top of the range in an area adjacent to outcropping 
rocks and near to gullies. The specimen was sub-adult and in very 
good physical condition. 

CS1 
Vuln, EPBC Act, 

Sch. 1, WC Notice 
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Table 6.8  Vertebrate fauna of conservation significance present or with potential to occur in the vicinity of the minesite (cont’d) 
Conservation Status1 Species Name Common Name Occurrence Status in Survey Area 

Bamford Specific 
Birds 
Ardea alba Great egret Potential Expected to make seasonal or intermittent use of riverine habitats 

(ephemeral or permanent) within the study area. One specimen was 
observed on a wetland outside of the minesite. 

CS1 Mig., EPBC Act 

Plegadis falcinellus Glossy ibis Potential Expected to make seasonal or intermittent use of riverine habitats 
(ephemeral or permanent) within the study area. CS1 Mig., EPBC Act 

Falco peregrinus Peregrine falcon Present A pair of this species was observed over the South Limb region (Figure 
5.5). They are likely to be resident within the Ord Range and forage 
over the range and surrounding plains, nesting somewhere in the 
region. At this time, no nest was located. 

CS1 Sch. 4, WC Notice 

Falco hypoleucos Grey falcon Potential Although not observed during the field investigation, suitable habitat 
was present. CS2 P4 

Ardeotis australis Australian bustard
  

Potential Although not observed during the field investigation, the species is 
likely to be a regular visitor to the spinifex plains on the minesite. CS2 P4 

Tringa stagnatalis Marsh sandpiper Potential The habitat types on the minesite are poorly suited to this species. CS1 Mig., EPBC Act 
Tringa nebularia Common 

greenshank 
Potential Expected to make seasonal or intermittent use of riverine habitats 

(ephemeral or permanent) within the study area. CS1 Mig., EPBC Act 

Tringa glareola Wood sandpiper Potential The habitat types on the minesite are poorly suited to this species. CS1 Mig., EPBC Act 
Tringa hypoleucos Common sandpiper Potential Expected to make seasonal or intermittent use of riverine habitats 

(ephemeral or permanent) within the study area. CS1 Mig., EPBC Act 

Burhinus grallarius Bush stone-curlew
  

Potential None sighted, however, there is suitable habitat present within the 
minesite. CS2 P4 

Glareola maldivarum Oriental pratincole Potential May be a seasonal visitor to open plains in the area. CS1 Mig., EPBC Act 
Pezoporus 
occidentalis 

Night parrot Potential Habitat favourable to this species does not occur at the minesite, 
however, the species may be an occasional visitor.  CS1 

End, EPBC Act, 
Sch. 1, WC Notice 

Apus pacificus Fork-tailed swift Potential Aerial species that is largely independent of terrestrial habitat types but 
is likely to be a seasonal visitor. CS1 Mig., EPBC Act 
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Table 6.8  Vertebrate fauna of conservation significance present or with potential to occur in the vicinity of the minesite (cont’d) 
Conservation Status1 Species Name Common Name Occurrence Status in Survey Area 

Bamford Specific 
Birds (cont’d) 
Merops ornatus Rainbow bee-eater Present Recorded within the minesite and were common over the lower 

topographies. Most numbers of this bird were found in any habitat that 
supported trees or large shrubs. 

CS1 Mig., EPBC Act 

Neochmia ruficauda 
subclarenscens 

Star finch (western) Potential While none were sighted, it may occur in riparian vegetation and 
around waterholes within or adjacent to the minesite. CS2 P4 

Mammals 
Dasyurus hallucatus Northern quoll  Present During the field investigation, tracks of this species were located in a 

gully to the north of the Ord Range (Figure 5.5). It is likely that this 
species occurs throughout the Ord Range in rocky gullies and 
surrounding areas. 

CS1 Vuln, EPBC Act 

Dasycercus 
cristicauda 

Mulgara Present Burrows were recorded in the centre of the lease area in the 
spinifex/loam habitat on plains, adjacent to an ephemeral drainage line 
and low hills. Six possible burrows were recorded, all showing signs of 
very recent activity. 

CS1 
Vuln, EPBC Act, 

Sch. 1, WC Notice 

Sminthopsis 
longicaudata 

Long-tailed dunnart Potential Although the species was not recorded during the field investigation, 
habitat in the Ord Range within the minesite appeared suitable for this 
species. 

CS2 P3 

Macrotis lagotis Bilby Potential No evidence of the bilby was found during the field investigation, but 
suitable habitat was present on the loam plains. CS1 

Vuln, EPBC Act, 
Sch. 1, WC Notice 

Lagorchestes 
conspicillatus 

Spectacled hare-
wallaby 

Potential Not found during field investigation. Habitat is probably suitable, 
although there is a lack of long, unburnt spinifex on the minesite, which 
this species may prefer. 

CS2 P3 

Macroderma gigas Ghost bat Potential During the field investigation, no suitable roosting sites were found and 
no bats were recorded. CS2 P4 

Rhinonicteris 
aurantius 

Orange leaf-nosed 
bat 

Potential During the field investigation, no suitable roosting sites were found and 
no bats were recorded. CS1 

Vuln, EPBC Act, 
Sch. 1, WC Notice 
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Table 6.8  Vertebrate fauna of conservation significance present or with potential to occur in the vicinity of the minesite (cont’d) 
Conservation Status1 Species Name Common Name Occurrence Status in Survey Area 

Bamford Specific 
Mammals (cont’d) 
Leggadina 
lakedownensis 

Lakeland Down’s 
mouse or 
kerakenga 

Potential Not found during the field investigation, even after intensive trapping in 
suitable habitat. However, the species may still be present. CS2 P4 

Pseudomys 
chapmani 

Western pebble-
mound mouse or 
ngadgi 

Present Several mounds belonging to this species were located during the field 
investigation. Five were assessed as inactive (Figure 5.5) and two as 
active. The active mounds were located adjacent to–not within–the 
minesite. 

CS2 P4 

1 CS1: Sch. 1, WC Notice – Fauna that is rare or likely to become extinct. 
Sch. 2, WC Notice – Fauna presumed to be extinct. 
Sch. 3, WC Notice – Birds protected under an international agreement. 
Sch. 4, WC Notice – Other specially protected fauna. 
Vuln, EPBC Act – Listed as ‘Vulnerable’ under the EPBC Act. 
Mig., EPBC Act – Listed as ‘Migratory’ under the EPBC Act. 
End, EPBC Act – Listed as ‘Endangered’ under the EPBC Act. 

   CS2:  P1 – Taxa with few, poorly known populations on threatened lands. 
P2 – Taxa with few, poorly known populations on conservation lands; or taxa with several, poorly known populations not on conservation lands. 
P3 – Taxa with several, poorly known populations, some on conservation lands.  
P4 – Taxa in need of monitoring as they could be threatened or in need of special protection should present circumstances change. 
P5 – Taxa in need of monitoring as they are subject to a specific conservation program, the cessation of which would result in the species becoming threatened within 5 years. 

   CS3: Local significance – Fauna not listed in legislation or other publications but considered to be of at least local significance because of their pattern of distribution. 
 
 



E45/2380E45/2380

M45/1157M45/1157

E45/2330E45/2330

E45/2667E45/2667

G45/273G45/273

M45/1159M45/1159

Great Northern Highway
Great Northern Highway

Ridley RiverRidley River

M45/1007M45/1007M45/1006M45/1006

M45/1158M45/1158

M45/1170M45/1170

L45/154L45/154

AML70/249AML70/249

AML70/249AML70/249

AML70/249AML70/249

R
ed

ro
ck

 C
re

ek

R
ed

ro
ck

 C
re

ek

D
e G

rey R
iver

D
e G

rey R
iver

Job No: Figure No:

File No:

we08030 Atlas Iron Limited

7 
76

0 
00

0m
N

7 
75

0 
00

0m
N

720 000mE 725 000mE

7 
75

5 
00

0m
N

720 000mE 725 000mE

7 
76

0 
00

0m
N

7 
75

5 
00

0m
N

Pardoo DSO Project

SouthSouth
LimbLimb

BobbyBobby

GlendaGlenda

AliceAlice

OliviaOlivia

ConnieConnie

g1410_PER_f027
6.8

7 
75

0 
00

0m
N

0 m 2000

Projection: GDA 1994 MGA Zone 50

735 000mE

730 000mE

Habitat types and
significant fauna species

Source: Habitat mapping - Bamford Consulting Pty Ltd - 2007

Requested: Coffey Natural Systems

Drawn: CAD Resources

G45/277G45/277

P45/2679P45/2679

LEGEND

Fauna Habitat
Spinifex and grassland plains on loam soil

Rocky hills

Gorges and gullies

Ephermeral drainage lines

Major watercourses

Fauna Sampling
Elliot trapping transect

Pilbara Olive Python

Pibara Monitor

Peregrine Falcon

Northern Quoll

Mulgara

Western Pebble-mound Mouse

Mounds (Inactive)

Pardoo DSO project tenements

Other tenements

Minesite infrastructure

Road / track

Drainage

ML70/202ML70/202



Pardoo DSO Project  Public Environmental Review 

6-57 
Coffey Natural Systems  we08030_6_Ch06_v2.doc/December, 2007 
 

• Spinifex and grassland plains on loam soil occur within and to the west of the 
minesite and are extensive on the Roebourne Plains. These plains support rich 
reptile fauna and may have populations of a number of significant mammal species. 

• Rocky hills, which are typical of the Pilbara region, occur throughout the Ord Range 
and are dissected by minor gorges and gullies. These hills are generally vegetated 
by low grasslands and sparse shrublands. 

• Gullies and some minor ‘gorge’ areas occur throughout the Ord Range. These 
provide a habitat resource that is ideally suited to several species of conservation 
significance, such as the Pilbara olive python and the northern quoll. These 
landforms are vegetated by taller shrubs and, in some cases, trees. 

• Numerous ephemeral drainage lines exist within the Ord Range and surrounding 
flats. These drainage systems occur on upland areas and across the plains, where 
they channel water into the major watercourses. Ephemeral drainage lines are often 
more densely vegetated and, therefore, act as refugia for some animals such as 
birds, that may forage in the surrounding habitats. 

• Major watercourses include the Ridley, Strelley and De Grey rivers, which either 
pass through or abut the minesite. These systems are typified by tall vegetation, 
such as Eucalyptus and Acacia sp. The water resource within these systems attracts 
fauna, and they act as a major concentration point for many animals, including birds 
and mammals. Consequently, major watercourses are of ecological significance. 

None of the habitats within the minesite are listed as Threatened Ecological 
Communities (TECs) as defined under the provisions of the EPBC Act or as listed under 
the DEC’s TEC Database. 

Short-range Endemic Terrestrial Invertebrates. The Ord Range, with its isolated 
rocky ridges and broad lowlands of spinifex flats, is potentially conducive to the evolution 
of short-range endemic terrestrial invertebrates. Such species are often associated with 
mesic refugia, such as locations within gullies and minor ‘gorges’ where moisture is 
concentrated. 

The only potential short-range endemic terrestrial invertebrate recorded during the field 
investigation was a land snail, represented by a single broken shell, despite intensive 
microhabitat searching (i.e., over 30 hours). The species of the land snail cannot be 
identified due to the poor condition of the specimen and a lack of identifiable 
morphological characteristics. Given the extensive search effort of the area, short-range 
endemics are not considered to be present within the minesite. 

Non-indigenous Species (excluding cattle). Tracks of the European red fox (Vulpes 
vulpes) and feral cat (Felis catus) were observed on the minesite during the field 
investigation. The house mouse (Mus musculus) and feral goat (Capra hircus) are thus 
also expected to occur at the minesite. 

No introduced amphibian species is known from the region, however, the De Grey River 
system is the most northerly major river of the Pilbara region and therefore, may be the 
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first to be colonised by the cane toad (Bufo marinus), as this species spreads across the 
Kimberley and down the coast. 

No introduced bird species is known for the region and none was observed during the 
field investigation. 

The Asian house gecko (Hemidactylus frenatus) may be present and may colonise 
buildings and infrastructure associated with the project. 

Cattle. The minesite is part of the De Grey Station, hence, there are cattle present 
across the minesite. Cattle degradation was evident along many of the ephemeral 
drainage lines, particularly on the plains and major watercourses. The impact 
assessment for cattle is discussed in Section 6.4.5. 

6.2.5.3 Potential Impacts 

Terrestrial fauna at the minesite has the potential to be impacted by the following: 

• Reduced species abundance and distribution as a consequence of disturbing, 
clearing, fragmenting or reducing habitat. 

• Increased collisions between fauna and minesite vehicles, resulting in injury or 
death. 

• Disturbance to fauna from noise, vibration and light generated by the minesite 
activities. 

• Increased abundance and distribution of non-indigenous species, resulting from a 
potential increase in food and water sources on the minesite, and attraction due to 
water sources. 

6.2.5.4 Management Measures 

Integrated Management System. This project will operate in accordance with an 
Integrated Management System (IMS) (Section 7.2), which will include a Fauna 
Management Plan and a Conceptual Mine Completion and Rehabilitation Management 
Plan (Appendix A). 

Impacts to Habitat. During the design phase, the minesite footprint was located and 
minimised to avoid disturbance to key habitats where practical. In addition to planning 
and designing initiatives, operational management measures that will be implemented 
during the life of the mine include the following:  

• Vegetation clearing protocols will be implemented, as outlined in Section 6.2.4.4. 

• During the construction phase, significant fauna habitat, such as trees, will be 
avoided if possible. 

• Rehabilitation and mine decommissioning will be conducted, as outlined in 
Section 5.12. 
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• The removal or fragmentation of vegetation communities associated with 
watercourses will be avoided where possible. 

• A fire prevention and control strategy will be prepared and implemented to avoid and 
manage fires caused as a consequence of the project. 

• Where roads, mining or other infrastructure cross linear or restricted fauna habitats, 
methods for facilitating fauna movements between those habitats will be 
investigated. 

• Relocation of species of conservation significance will be investigated in consultation 
with the DEC if individuals or populations are at significant risk of impact from mining 
activities. 

• An employee induction program outlining fauna habitat of conservation significance 
and fauna management measures will be implemented.  

• Impacts to surface water and groundwater will be minimised and managed in 
accordance with Sections 6.2.2 and 6.2.3. 

• Off-road driving will be prohibited, unless approved for necessary operations. 
Movement of personnel outside the disturbance footprint will also be prohibited. 

• Signage will be provided to identify significant fauna habitats at risk from minesite-
related impacts. 

• Dust will be managed as outlined in Section 6.3.1. 

• Impacts to habitat favourable to short-range endemic terrestrial invertebrate species, 
such as rocky gullies, will be minimised where possible. 

Vehicle Collisions with Fauna. Management measures for mitigating potential impacts 
caused as a consequence of vehicle collisions with fauna include the following:  

• A speed limit of 50 kph will be imposed and enforced in areas of high wildlife activity 
within the minesite. Vehicle traffic will be restricted to the minesite access and haul 
roads. 

• Any fauna of conservation significance injured or killed as a result of a vehicle 
collision will be reported to the site environmental personnel and recorded. The 
Karratha DEC office will be notified if requested by the government. 

• Should repeated mortalities of species of conservation significance occur on the 
access track or haul road, mitigation measures (such as fauna crossings) will be 
investigated in consultation with the DEC. 

• Environmental discharge locations will be located well away from the mining 
operations centre and areas of vehicular movement, to discourage terrestrial fauna 
from areas of mining activity. 
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Disturbance to Fauna from Noise, Vibration and Light. Noise and vibration control 
measures will be implemented to ensure that the project presents a safe working 
environment and minimises impacts to fauna where practical (Section 6.3.2). 

Light spill from the minesite infrastructure will be minimised through design and 
operational initiatives, which may include directional lighting, light shields, lighting 
frequency, timing devices and personnel education. 

Increased Abundance of Non-indigenous Species. Management measures to 
minimise the risk of increasing the abundance of non-indigenous species within the 
minesite are listed below: 

• Existing non-indigenous species populations within the minesite will be managed by 
methods approved by the DEC and the pastoralist. 

• Waste management procedures (Section 5.8) will be followed to reduce potential 
resources for non-indigenous species.  

• Areas with a high potential for or susceptibility to increases in abundance of non-
indigenous species (e.g., administration facilities, waste storage areas and around 
water sources) will be regularly inspected for the presence of these species. 

6.2.5.5 Impact Assessment 

Objective. The project objective for native fauna is to maintain the abundance, diversity, 
geographic distribution and productivity of native fauna at the species and ecosystem 
levels through the avoidance or management of adverse impacts and improvement in 
knowledge. 

Impacts to Habitat. The disturbance areas for the minesite are small within the overall 
Ord Range landscape and will therefore, have minimal impact on the movement of 
individuals and of gene flow, except in a few instances. Habitat disturbance is 
summarised within Table 6.9 and is discussed for each habitat type below. 

Table 6.9  Direct disturbance of habitat types found within the Ord Range 
Habitat Type Total Habitat 

Area within the 
Minesite (ha) 

Disturbance Area 
(ha) 

Proportion of 
Total Habitat 

Area Disturbed 
(%) 

Spinifex and grassland plains 6,560 89 1.4 
Rocky hills 3,730 170 4.6 
Gullies and minor gorges  906 14 1.5 
Ephemeral drainage lines 475 0.2 0.1 
Major ephemeral watercourses 0 0 0 

 

Spinifex and Grassland Plains 
This habitat is widespread across the Pilbara region and is present is the western 
section of the minesite. It provides habitat for the mulgara and possibly for the bilby. Only 
a small proportion of the habitat will likely to be affected through road construction 
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(Table 6.9) and any hydrological changes caused by road development. The significance 
of this impact is low, as the disturbance footprint on this habitat is small and the habitat is 
widespread on a local and regional scale. 

Rocky Hills 
The Ord Range is an outlying area of rocky hills. The rocky hills form the catchment for 
ephemeral drainage lines and provides habitat for the western pebble-mound mouse. 
Impacts to this habitat are considered to be low to moderate on a local scale (Table 6.9). 
This habitat is well-represented (although disconnected) to the east and south of the Ord 
Range and is extensive within the minesite.  

Gullies and Minor Gorges 
This habitat type is widespread across the Pilbara region but is a small part of the 
landscape. The habitat found on the minesite is typical of the Pilbara region. The gullies 
within the minesite also provide habitat for the northern quoll and may provide habitat for 
short-range endemic terrestrial invertebrates (although none have been identified despite 
an extensive search).  

The significance of impacts to this habitat is low on a local scale due to the small 
proportion of the habitat within the minesite that will be affected (Table 6.9). 

Ephemeral Drainage Lines 
Ephemeral drainage lines are very widespread in the Pilbara region, and there are 
several within the minesite. The habitat type may provide habitat for the western pebble-
mound mouse, Lakelands Downs mouse or other species of significance.  

A small area of ephemeral drainage lines is directly impacted by the minesite 
(Table 6.9). The significance of impact on this habitat is low on a local scale, as only a 
small proportion of the habitat within the minesite will be disturbed. 

Major Watercourses 
Major watercourses are distinctive but rare across the Pilbara region. No major 
watercourse lies within the minesite disturbance footprint, with the exception of Redrock 
Creek, which runs to the west of the minesite and is crossed by the access road. Some 
minor ephemeral drainage lines within the minesite flow into the major watercourses. 

Direct disturbance to this habitat is considered low (Table 6.9), but there is potential for 
spatially-restricted and temporary-indirect impacts to this habitat associated with 
changes in natural hydrological and hydrogeological regimes (Sections 6.2.2 and 6.2.3). 
Exclusion of cattle from the minesite may result in a net benefit to this habitat type. 
Management measures, such as monitoring environmental discharge and sediment 
trapping, will further reduce the risk of indirect impacts to this habitat.  

The impacts to major watercourses habitat are not expected to result in significant long-
term changes to fauna abundance or diversity on a local or regional scale.  
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Vehicle Collisions with Fauna. Species associated with linear habitats that may be 
fragmented by the minesite disturbance may become more susceptible to roadkill. These 
species include the Pilbara olive python and the northern quoll, which are associated 
with gully or minor gorge habitat, the western pebble-mound mouse or Lakelands Downs 
mouse or other species of significance that may utilise ephemeral drainage lines. In 
addition, species such as the Pilbara olive python and northern quoll may be attracted to 
roads (for foraging or basking) and will be particularly vulnerable to vehicle collision at 
dusk and throughout the night. 

Management measures outlined in Section 6.2.5.4 for managing minesite traffic along 
the access road and haul road will minimise the risk of injury and roadkill incidences of 
all fauna. Should injury or mortality to fauna occur on the access track or haul road, such 
measures as fauna crossings for particular species of conservation significance will be 
investigated to further reduce the risk to fauna that are susceptible to vehicle collisions.  

Disturbance to Fauna from Noise, Vibration and Light. Impacts of light and noise 
upon fauna may occur at the minesite, however, these are difficult to quantify. The death 
of very large numbers of insects attracted by artificial light sources has been reported 
around some remote minesites, and this can attract other fauna (including introduced 
predators), and potentially reduce the populations of insects in surrounding habitats. 
Management measures, such as minimising light spill, will reduce the impact to fauna. 

Some disturbance of fauna in the immediate vicinity of the minesite is likely to occur due 
to increased noise levels (i.e., blasting and traffic). Fauna may move out of the 
immediate vicinity of the minesite, which may subsequently increase species competition 
within similar areas of habitat. However, given the short life of the mine and the 
temporary nature of noise and light impacts, it is likely that fauna will return to the 
minesite following mine closure. Therefore, the impact to fauna from noise and light is 
considered to be low. 

Fauna most susceptible to impacts of vibration at the minesite are those that occupy 
cave or void habitat, such as bats. Bamford did not observe any cave habitat or evidence 
of bat roosts within the minesite but noted that this habitat may potentially occur. Impacts 
on subterranean fauna are discussed in Section 6.2.6. 

Increased Abundance of Non-indigenous Species. Management and mitigation 
measures outlined in Section 6.2.5.4 will initiate the control of non-indigenous species at 
the minesite, although it is possible that the density and distribution of these species will 
increase as a result of mining activities. It is likely that populations will increase most 
significantly around the administration area and water sources, as these are expected to 
provide the greatest source of water or other resources. 

The impact of an increased abundance of non-indigenous species, and in particular the 
European red fox and feral cat, is likely to be moderate. Predation of native species may 
increase and place additional pressure on native fauna populations, particularly those of 
conservation significance. However, it is possible that the proposed management 
measures may lower populations of non-indigenous species on the minesite and 
therefore generate a positive impact for native fauna species. 
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6.2.5.6 Monitoring and Reporting 

Monitoring and reporting will be conducted in accordance with the IMS (Section 7.2), the 
Fauna Management Plan (Appendix A) and any government conditions of approval. 

6.2.6 Subterranean Fauna 

6.2.6.1 Introduction 

Subterranean fauna consists of small animals and microbes that live below the earth's 
surface in groundwater and caves or voids. Communities of subterranean fauna that live 
in groundwater aquifers are called 'stygofauna'. Communities of subterranean fauna that 
live within voids above the watertable are called ‘troglofauna’. 

Ecowise Environmental Pty Ltd (Ecowise) and Subterranean Ecology were 
commissioned in 2006 and 2007 to conduct an assessment of the subterranean fauna 
values of the minesite, assessing stygofauna and troglofauna respectively. 

The objectives of the subterranean fauna assessments were to: 

• Identify and characterise the subterranean fauna habitats at the minesite. 

• Identify species of conservation significance that may potentially occur within these 
habitats. 

• Provide design recommendations to minimise the potential impact on the local 
fauna, particularly those species of conservation significance. 

• Predict the likely impacts of the project on subterranean fauna values and provide 
recommendations on appropriate mitigation and management measures. 

The subterranean fauna sampling programs were designed in consideration of EPA 
Guidance Statement No. 54, Guidance for the Assessment of Environmental Factors – 
Consideration of Subterranean Fauna in Groundwater and Caves during Environmental 
Impact Assessment in WA (2003). Guidance Statement No. 54a, Guidance for the 
Assessment of Environmental Factors – Survey Methods and Survey Considerations for 
Subterranean Fauna in WA (2007c), was released by the EPA whilst designing the 
subterranean sampling phases planned for August and December 2007. Atlas consulted 
with the Department of Environment and Conservation (DEC) during the subterranean 
fauna sampling program. 

The stygofauna study did not include a preliminary desktop assessment, as extensive 
and diverse stygofauna is known from the groundwater of the Pilbara region. 
Comprehensive field sampling for stygofauna was undertaken in December 2006 and 
April to May 2007. The sampling event in March 2007 was abandoned after one day due 
to an impending cyclone. A total of 37 bores were sampled, using a combination of 
standard methods, including netting and pumping. Using these methods, a total of 62 
samples were collected across the sampling events, of which 53 samples were collected 
within areas to be directly impacted by mining. In-situ water quality was also measured. 
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The Environmental Management Branch (EMB) within the DEC recently (October 2007) 
advised Atlas that separate net and pump samples taken on the same day within the 
same bore should only be considered as one sample. Based on this advice, the total 
sampling effort was reduced from 62 to 49 samples, of which 42 were collected within 
areas to be directly impacted by mining. Despite guidance from the EPA that a total of 40 
samples collected from at least 10 bores within the impact zone is required for an impact 
assessment (EPA, 2003), the EMB considered the project’s stygofauna sampling effort 
to be inadequate, given that the sample is spread across eight pits within the minesite. 

In consideration of the above-mentioned advice from the DEC, Atlas commissioned a 
third stygofauna sampling phase in December 2007. The sampling program was 
developed in accordance with the relevant EPA guidance statements and in consultation 
with the DEC. The results of the sampling program will be available late in the first 
quarter of 2008 and the outcomes of the sampling program will be made publicly 
available before commencement of construction of the proposed minesite. 

The troglofauna study involved a preliminary desktop habitat assessment to determine 
whether a field survey for troglofauna needed to be undertaken at the minesite. The 
desktop study concluded that potential troglofauna habitat existed in the minesite and 
that a field survey would be required. Sampling for the troglofauna program was 
conducted over three sampling events (February to March, March to April and August to 
October, 2007). A total of 215 traps were placed in 136 drill holes selected to be 
prospective for troglofauna on the basis of recorded voids and inferred geology. The 
project’s troglofauna sampling program is consistent with EPA Guidance Statement No. 
54a (EPA, 2007c), which recommends the collection of at least 60 samples across two 
seasonal sampling events. In November 2007, the DEC (EMB) provided both verbal and 
written advice to Atlas that the level of the sampling effort for the Pardoo DSO Project 
was adequate for the purposes of an environmental impact assessment. 

Sampling locations for stygofauna and troglofauna are shown in Figure 6.9 (insert at the 
back of this report). 

This section presents the results from the stygofauna and troglofauna studies. The full 
reports are included in Appendix I, with supplementary information relating to the 
troglofauna study presented in Appendix L. 

6.2.6.2 Existing Environment 

Introduction. Subterranean fauna sampling conducted in the last decade has revealed 
the Pilbara to be a globally significant hotspot for stygofauna diversity (Humphreys, 
2000; Eberhard et al., 2006). Stygofauna is widespread and occurs in a range of 
hydrogeological environments, including karstic, fractured rock, vuggy channel iron 
deposits (CID) and porous aquifers, as well as in springs and parafluvial (adjacent to a 
river or stream) and hyporheic (beneath a river or stream) environments (Eberhard et al., 
2005). 

Ongoing studies investigating stygofaunal diversity at a regional scale across the Pilbara 
are being undertaken by the DEC and the University of Western Australia. Sampling to 
date has revealed an extensive and diverse groundwater fauna in the Pilbara region, 
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with over 200 species across all taxa being recognised (UWA, 2005). Crustaceans, 
amphipods, isopods and copepods constitute the major groups, and all are widespread 
across the region. There is still substantial research effort required to validate the 
taxonomic status of the stygofauna in the Pilbara region. 

In comparison, the knowledge on the occurrence and distribution of troglofauna in the 
Pilbara region is restricted. This reflects the limited sampling undertaken to date. 
Excluding the rich troglofaunas known at Barrow Island, Cape Range (Exmouth) and 
Robe Valley, the WA Museum has few records of troglofauna from the Pilbara region. 

These records are limited to three taxa (two species of Pauropoda and one species of 
Hemiptera) from three bores at Turee Creek (West Angelas) and Millstream (Western 
Australian Museum unpublished records). These taxa were collected incidentally during 
routine sampling for stygofauna. 

Stygofauna Habitat. Three hydrogeological units dominate the hydrostratigraphy of the 
minesite, being the alluvial aquifers, mineralised Nimingarra Formation and 
unmineralised Nimingarra Formation. Within the topographical highs of the Ord Range lie 
the mineralised and unmineralised units of the Nimingarra Formation, overlaying an 
inferred granite basement.  

Permeability ranges from 2 to 38 meters per day (m/day) in the alluvial aquifers, 6 to 
100 m/day in the mineralised Nimingarra Formation, and 0.1 to 1 m/day in the 
unmineralised Nimingarra Formation. Whilst the alluvium is widespread over the minesite 
and overlaps portions of the Bobby, Glenda, South Limb and Connie deposits, the 
saturated extents are limited to the low lying topographical areas and do not provide 
continuous saturated contact between all the mineralised deposits. 

The porosity of the mineralised Nimingarra Formation is estimated to range from 10 to 
20 %, whilst porosity in the unmineralised Nimingarra Formation ranges from <1 to 2 %. 
Porosity of the alluvium is estimated to range from 15 to 30 %. Pore size in the 
mineralised Nimingarra Formation is one to two orders of magnitude greater than the 
surrounding unmineralised Nimingarra Formation due to the secondary weathering and 
mineralization process, and may be in the order of millimetres. Karst features (i.e., voids 
and caves) have been noted in the drilling logs throughout the minesite. 

Low hydraulic conductivities in the unmineralised Nimingarra Formation is evidenced by 
the higher groundwater elevation and steep groundwater gradients observed in the 
elevated areas of the Ord Range. Groundwater movement between the mineralised and 
unmineralised Nimingarra Formation does occur, and connectedness is demonstrated 
through the groundwater modelling undertaken by MWH (Figures 6.5 and 6.6). 

Except in the case of inundation from cyclonic storms, recharge occurs via direct 
infiltration from rainfall events and stream loss. This mechanism dictates that as water 
migrates down the groundwater gradient, total dissolved solids (TDS) increase. This 
generally accounts for the observed groundwater quality distribution across the Ord 
Range. 
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The Connie deposit is a CID that is hydrogeologically isolated from the rest of the 
minesite because of its distance from the other deposits and its elevation above the 
surrounding topography. The water table at Connie is perched slightly above the 
surrounding alluvial plain and rests on unmineralised banded iron formation (BIF). 

Dewatering and mining below the water table will occur at the Glenda, Bobby, Alice East 
and South Limb pits. Neither Olivia, Connie, Alice West and South Limb West will be 
mined below the water table. 

Stygofauna Survey. The success rate for sampling of stygofauna at the minesite was 
particularly high compared to other stygofauna surveys in the Pilbara and other sites in 
Western Australia. This may be due to the cyclones that passed across the western 
Pilbara region in March 2007, causing extensive rainfall and local flooding. The high 
success rate also reflects the high sampling effort and intensity committed to the field 
program, i.e., both netting and pumping.  

A total of 49 samples (as discussed in Section 6.2.6.1) were collected using a 
combination of netting and pumping techniques across multiple sampling events. The 49 
samples yielded 1,574 animals in ten broad taxonomic groups, with 76 % of bores 
sampled containing stygofauna. The program collected 42 samples from within the five 
project deposits (impact sites9) being Bobby, Glenda, Alice, Olivia, Connie and South 
Limb, as well as seven samples from within three non-impact sites10 named Clare, 
Rosita and Floyd. It is important to note that the cone of groundwater depression may 
encroach upon the Clare sample site, however, Atlas consider the risk of impact to the 
aquifer as low given the small extent and time of drawdown. 

Copepods were the most common taxa collected and were represented by 1,470 
animals. Six species of copepod were collected, being Halicyclops (Rochacyclops) calm, 
Mesocyclops holynskae, Diacyclops humphreysi humphreysi, Diacyclops scanloni, 
Metacyclops pilbaricus and Stygonitocrella trispinosa (Table 6.10). S. trispinosa was the 
most widespread species, collected from 27 bores across all impact and non-impact

                                                        

 

9 Impact sites are the five deposits and eight pits that will be mined as part of the Pardoo DSO Project, including Bobby, 
Glenda, Alice (Alice East and Alice West), Olivia, Connie, South Limb and South Limb West. 

10 Non-impact sites will not be directly impacted by mining, however for the purposes of this impact assessment they may be 
on the perimeter of the modelled cone of depression, i.e., low risk of impact and less than 5m of predicted groundwater 
drawdown. 
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Table 6.10  Summary of stygofauna collected from all sites sampled between December 2006 and May 2007 
Taxa Impact Site Non-Impact 

Site1 
Mining Below 
Groundwater 

Regional Context Impact Assessment 

Halicyclops 
(Rochacyclops) calm  

Glenda, Bobby Clare, Floyd Yes De Grey Station, Six Mile 
Well near Hamersley 
Range. 

Taxon impacted by mining. Both regional and locally 
distributed. No further consideration. 

Mesocyclops 
holynskae 

None Floyd No Weeli Wolli Spring, Mulga 
Downs. 

Taxon not impacted by mining. Both regional and locally 
distributed. No further consideration. 

Diacyclops 
humphreysi 
humphreysi 

Bobby, Alice, 
Connie, Olivia, 

South Limb 

Clare Yes Widespread throughout 
the Pilbara. 

Taxon impacted by mining. Connie will not be mined below 
the water table and therefore the risk to this taxon is low. 
Both regional and locally distributed. No further consideration. 

Diacyclops scanloni Bobby Clare, Floyd Yes Five other locations in the 
Pilbara. 

Taxon impacted by mining. Both regional and locally 
distributed. No further consideration. 

Metacyclops 
pilbaricus 

Alice, Bobby None Yes Newman borefield. Taxon impacted by mining. Both regional and locally 
distributed. No further consideration. 

Copepod 
 

Stygonitocrella 
trispinosa 

Bobby, South 
Limb, Alice, 

Glenda, Olivia 

Clare, Floyd Yes Pilbara De Grey Station, 
Yule River, Carlindi 
Creek, West Strelley. 

Taxon impacted by mining. Both regional and locally 
distributed. No further consideration. 

Amphipoda (Nedsia 
sp.) 

South Limb Clare Yes Members of this genus 
are known from other 
areas in the North West. 

Taxon impacted by mining. Locally distributed, including a 
non-impact site. No further consideration. 

Amphipoda sp. 1 Bobby, Connie None Yes Possibly different family of 
Amphipods. Unidentified. 

Taxa impacted by mining. Locally distributed, but restricted to 
impact areas. Connie will not be mined below the water table 
and therefore the risk to this taxon is low.  

Amphipoda 
 

Amphipoda sp. 2 None Clare No Possibly different family of 
Amphipods. Unidentified. 

Taxa not impacted by mining. No further consideration. 
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Table 6.10  Summary of stygofauna collected from all sites sampled between December 2006 and April/May 2007 (cont’d) 
Taxa Impact Site Non-Impact 

Site1 
Mining Below 
Groundwater 

Regional Context Impact Assessment 

Amphipoda 
(cont’d) 

Amphipoda with 
eyes 

Bobby None Yes Likely to be surface 
aquatic taxa washed in 
during cyclonic flooding. 

Taxa not considered a stygofauna or potential short-range 
endemic. No further consideration. 

Ostracod Areacandona iuno Alice, Connie, 
Glenda 

Clare Yes Widespread throughout 
the Pilbara, West Strelley 
River, Mooka Siding, 
Nullagine, Petermarer 
Creek. 

Taxon impacted by mining. Connie will not be mined below 
the water table and therefore the risk to this taxon is low. 
Both regional and locally distributed. No further consideration. 

Atopobathynella sp. Connie None No Appears morphologically 
to be similar to two 
genera that occur 
elsewhere in WA. 

Taxon within mining impact site. Connie will not be mined 
below the water table and therefore the risk to this taxon is 
low. Impacts unlikely to cause extinction of taxon. 

Bathynellacea 
  

Bathynella sp. Connie None No Appears morphologically 
to be similar to two 
genera that occur 
elsewhere in WA. 

Taxon within mining impact site. Connie will not be mined 
below the water table and therefore the risk to this taxon is 
low. Possible regional distribution. Impacts unlikely to cause 
extinction of taxa. 

Oligochaeta Oligochaeta Bobby, Connie, 
South Limb 

Clare, Floyd Yes Class is known to be both 
locally and regionally 
distributed within the 
Pilbara. 

Taxon impacted by mining. Connie will not be mined below 
the water table and therefore the risk to this taxon is low. 
Likely to be regionally and locally distributed. No further 
consideration. 

Other Dipluran2 Olivia None No See troglofauna section of 
this report. 

Taxon within mining impact site. See troglofauna section of 
this report. 

1 Note that the sampling site Clare is situated on the perimeter of the cone of depression, however, it is classified as a non-impact site as it will not be mined under this proposal and the 
drawdown is expected to be between 0 and 5 metres. The modelled prediction of a 5 m drawdown at Clare is considered a highly conservative estimate (Clarke, pers.com. 2007). 

2 Troglofauna species found during sampling for stygofauna. 

.
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sites except Connie. All identified copepod taxa have been previously collected from 
other locations within the Pilbara. 

The ostracod Areacandona iuno was collected from five bores with a total of 10 animals. 
The taxon was collected from both three impact and one non-impact sites. Collections of 
A. iuno are widespread in the Pilbara and this species has been previously recorded on 
the West Strelley River and at Nullagine (both within the De Grey River catchment) and 
at Petermarer Creek and Mooka Siding. 

The Bathynella sp. and Atopobathynella sp. taxa were collected from the impact site 
Connie. DNA analysis of these specimens failed due to the poor quality of DNA material, 
however based on morphology, they seem to be members of two genera that occur 
elsewhere in Western Australia. 

Oligochaeta were recorded from three impact and two non-impact sites. The oligochaeta 
specimens were not identified beyond Class, however, this taxa is known to be both 
locally and regionally distributed within the Pilbara. 

Amphipods were collected from three impact sites and one non-impact site. The 
absence of suitable amphipod taxonomists made identification of the specimens to 
species level impossible and DNA analysis had limited success due to poor quality of the 
specimens. Successful DNA sequencing of five of the nine Amphipod specimens 
indicated two closely related species of amphipod of unknown identity, and that the taxa 
are likely to belong to a different family of amphipods. The two closely related species 
are referred to as Amphipoda sp. 1 and Amphipoda sp. 2. Amphipoda sp. 2 is only 
known from the non-impact site Clare, whilst Amphipoda sp. 1 is more widespread, 
occurring at the impact sites Bobby and Connie.  

The absence of suitable amphipod taxonomists made identification of the Nedsia 
specimen to species level impossible and DNA analysis failed due to its poor quality. 
The Nedsia sp. was collected from the impact site South Limb and non-impact site Clare. 
Members of the genus Nedisa are also known from other areas in northwest Western 
Australia. 

A single Amphipoda specimen was collected from the impact site Bobby. This specimen 
had eyes and is unlikely to be stygofauna.  

A Dipluran specimen was collected from the impact site Olivia deposit in December 
2006. This specimen is considered to be a troglofauna and is discussed in the relevant 
section below. 

Although not all bores contained stygofauna, animals were collected from all locations 
that could be sampled, except the non-impact site Rosita. The reason for the absence of 
stygofauna at Rosita and the low diversity at the Olivia deposit is unclear, although both 
these locations recorded substantially higher salinities and turbidities than were found in 
other sampling areas (Table 9 in Appendix I). 
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Sampling locations at the impact site Bobby and non-impact site Clare had the highest 
faunal diversity and abundance, and contained all of the main taxonomic groups, except 
the bathynellids. Both bathynellid taxa were collected from different bores within the 
impact site Connie. 

Troglofauna Habitat. The emerging understanding is that troglofauna are not 
necessarily restricted to caves and karst, but are more widely distributed and may 
potentially occur where suitable habitat exists.  

A desktop review of the project’s geology, hydrogeology and lithology logs, followed by 
an inspection of drilling core trays, identified rock types that were potentially prospective 
for troglofauna habitat within the minesite and surrounds. The prospective habitats 
included the CID at Connie and the Archaean rock sequence of the mineralised 
Nimingarra Formation, where secondary mineralisation and fractures have increased 
permeability. Both rock types potentially provide a suitably dark, stable and humidified 
air-filled (voids and vugs) environment for troglofauna. The unmineralised Nimingarra 
Formation was considered less prospective, given the limited degree of secondary 
permeability (e.g., pore size in the mineralised Nimingarra Formation is one to two orders 
of magnitude greater than the surrounding unmineralised Nimingarra). 

Collection of troglomorphic species at two CIDs (Connie and Lena) and eight mineralised 
deposits (Alice, Bobby, Glenda, Monty, Olivia, Ridley, South Limb and Isobel) confirmed 
the presence of suitable troglofauna habitat throughout the Ord Range and minesite. 
Lena, Monty, Ridley and Isobel will not be mined or impacted under this proposal. 

The project’s troglofauna survey is the first to reveal a significant troglomorphic 
community in Archaean Greenstone Terrain in the Pilbara, and Australia. Previously, 
significant troglomorphic communities were only recorded from Quaternary vuggy pisolite 
and karstified rocks including limestones and calcretes. It is possible that additional 
troglomorphic communities will be found in similar geomorphic habitat contexts in the 
Pilbara, and other areas of Western Australia. 

Troglofauna Survey. During the sampling program 136 drill holes were sampled using 
216 traps across three sampling events. A total of 65 individuals from 12 potential 
troglomorphic taxa were detected (Table 6.11). The strike rate for collecting troglobites 
for the sampling program was 29 individuals per 100-trap event, and this is slightly 
higher than the average range between <5 to 25. It is anticipated that further survey are 
unlikely to reveal additional troglomorphic taxa (Figure 3 in Appendix L). The remainder 
of the taxa collected during sampling appeared to be epigean (surface) or edaphobitic 
(obligate soil dwelling) forms that are unlikely to be short-range endemics. Such taxa are 
not considered further within this section. 

Pseudoscorpion 
Two pseudoscorpions species were collected during the sampling program, being 
Ideoblrothus n. sp. and the Lagynochthonius n. sp. 
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Table 6.11 Troglomorphic taxa distribution across deposits and potential impact zones 
Troglomorphic Taxa Non-Impact 

Site 
Potential Impact Site Habitat Located 

Outside Direct Zone of 
Impact 

Comments 

Araneae sp. 2 Monty None Yes Taxon not impacted by mining. No further consideration.  
Lagynochthonius n sp. Monty South Limb, Alice Yes Taxa impacted by mining. Collected at a non-impact site. No further 

consideration. 
Ideoblrothus n. sp. None South Limb Yes Taxa impacted by mining. Habitat likely to occur outside the direct 

zone of impact. No further consideration. 
Diplopoda sp. 1 Monty South Limb, Alice Yes Taxa impacted by mining. Collected at a non-impact site. No further 

consideration. 
Scolopendrida sp. 1 None Alice, Olivia Yes Taxa impacted by mining. Taxa collected outside direct impact zone. 

No further consideration. 
Pauropoda sp. 1 None Bobby Yes Taxa impacted by mining. Taxa collected outside direct impact zone. 

No further consideration. 
Diplura sp. 1 None South Limb, Connie Yes Species occurs outside direct impact zone and habitat occurs outside 

impact zone. 
Diplura sp. 2 None Olivia Yes Taxa impacted by mining. Taxa collected outside direct impact zone. 

No further consideration. 
Projapygidae sp. 1 Lena Alice Yes Taxa impacted by mining. Collected at a non-impact site. No further 

consideration. 
Nicoletiidae sp. 1 None South Limb, Alice, 

Connie 
Yes Taxa impacted by mining. Taxa collected outside direct impact zone. 

No further consideration. 
Coleoptera sp. (blind) Monty None Yes Taxa not impacted by mining. No further consideration.  
Oniscidea sp. 2 Monty South Limb, Alice, 

Connie, Ridley 
Yes Taxa impacted by mining. Collected at a non-impact site. No further 

consideration. 
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Ideoblrothus species are known to occur in Africa, Asia, the Americas, and Australia. 
Most of these species occur in tropical rainforest ecosystems within leaf litter or soil 
(Harvey & Edward, 2007). Eight species have been found in subterranean environments, 
three from Mexico and five from Australia. In Australia, there are currently seven 
described species, comprising two species from epigean (surface) tropical vine thicket 
habitats in the Kimberley and Melville Island and five species known only from 
subterranean habitats in the Pilbara. Other presently undescribed Ideoblrothus species 
are known from tropical rainforests in eastern Queensland (Harvey & Edward, 2007). 

In the Pilbara region, Ideoblrothus species have previously been recorded from caves in 
karstic terrains (Barrow Island, Cape Range), vuggy pisolitic CID (Robe River), and 
unconsolidated riverine alluvial sediments (Fortescue River). The new species of 
Ideoblrothus collected at the minesite in the South Limb deposit is clearly different from 
other described species in this genus. 

At the minesite, the Ideoblrothus n. sp. was collected from a hole located in Archaean 
rocks of the Gorge Creek Group, comprising a lens of the Nimingarra Formation. The 
finding of troglobitic fauna in Archaean Nimingarra Formation is significant because it 
indicates that this geology also provides suitable habitat for troglofauna. Within the 
Pilbara, there are no records of Ideoblrothus n. sp. From surface habitats, suggesting 
that most, if not all, members of this genus are confined to subterranean habitats. 

The second species of pseudoscorpion, Lagynochthonius n. sp., was collected from 
impact sites South Limb and Alice, as well as the non-impact site Monty. The genus is 
known to occur in the pisolitic mesas in the Robe Valley, karst on Barrow Island, and 
calcrete deposits in the Pilbara and Yilgarn.  

The specimen collected during this sampling program represents a new species which is 
most similar to a species collected from a borefield at Yarrie Station about 130 km east 
of the Ord Range. 

Diplura 
Three dipluran specimens were collected during the sampling program, which appear to 
be different species. Dipluran sp. 1 was collected from impact sites Connie and South 
Limb, and Dipluran sp. 2 collected from impact site Olivia, both appear to belong to the 
family Heterojapygidae. Dipluran sp. 3 appears to belong to the family Projapygidae was 
collected from non-impact site Lena and impact site Alice. Recent taxonomic work on 
this order is very limited and as such taxonomic resolution is not likely to be available for 
this impact assessment or the near future. The specimens will be lodged with the 
Western Australian Museum. 

Pauropda 
Two specimens of Pauropda were collected from impact site Glenda, and it is difficult to 
ascertain if the specimens are soil dwelling or troglobitic. Recent taxonomic work on this 
Order is very limited and as such taxonomic resolution is not likely to be available for this 
impact assessment or in the near future. The specimens will be lodged with the Western 
Australian Museum. 
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Thysanura 
A probable troglobitic species of thysanuran was collected at impact sites Connie, Alice 
and South Limb. This species belongs to the family Nicoletiidae, of which all members 
are blind and depigmented, so assignment of ecological status is difficult. However, 
nicoletiids collected in the Robe Valley are considered to be troglobites. 

Coleoptera 
A single troglomorphic coleopteran specimen was collected at the non-impact site 
Monty. The individual has no eyes and is slightly depigmented, suggesting it is a 
troglobite. This is the first blind troglomorphic bettle to be collected from the Pilbara and 
only the third specimen in Western Australia, with the remainder both from caves on the 
Nullarbor Plain. Further identification is pending with taxonomic specialists at the 
Australia National Insect Collection. 

Araneae 
A single trolomorphic Araneae specimen was collected at the non-impact site Monty. 
The individual has no eyes and is depigmented suggesting it is a troglobite. Further 
identification is pending with taxonomic specialists at the Western Australian Museum. 

Chilopoda 
A troglomorphic species of Chilopoda was collected at impact sites Alice and Olivia. This 
species belongs to the group Scolopendrida, and is elongated and depigmented 
suggesting it is a troglobite. Other troglomorphic scolopendrids are known from a cave 
on the Nullarbor Plain, the Robe Valley and Cape Range (Exmouth). Recent taxonomic 
work on this order is very limited and as such taxonomic resolution is not likely to be 
available for this impact assessment or in the near future. The specimens will be lodged 
with the Western Australian Museum. 

Diplopoda 
A new species of Diplopoda was collected at impact sites Alice and South Limb, as well 
as non-impact site Monty. All specimens appear to belong to a single morpho-species, 
with individuals lacking eyes and pigmentation. The specimens will be lodged with the 
Western Australian Museum. 

Isopoda 
The isopod species Oniscoid sp. 2 was collected from impact sites South Limb, Alice 
and Connie, as well as non-impact sites Monty and Ridley. Specimens are depigmented 
and have reduced eyes, and may be an edaphaphile rather than an obligate trolobitic 
species. The specimens will be lodged with the Western Australian Museum. 

6.2.6.3 Potential Impacts 

Potential impacts and risks to subterranean fauna that may arise as a consequence of 
the Pardoo DSO Project include: 
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• Damage to or destruction of subterranean fauna habitat caused through the creation 
of mine pits and/or by factors which could possibly be indirect impacts, such as 
increased exposure to air. 

• Disturbance to subterranean fauna habitat caused by impacts to surface water and 
groundwater. 

• Reduction in abundance or distribution of potentially short-range endemic 
subterranean fauna through the removal or disturbance of associated habitat. 

6.2.6.4 Management Measures 

Integrated Management System. This project will operate in accordance with an 
Integrated Management System (Section 7.2), which will include a Fauna Management 
Plan, Conceptual Mine Completion and Rehabilitation Plan, Flora Management Plan and 
a Water Management Plan (Appendix A). The requirements for subterranean fauna 
management will be determined in consultation with relevant stakeholders to ensure 
potential impacts are mitigated. 

Impacts to Subterranean Habitat. The direct removal of a small portion of 
subterranean habitat is unavoidable given that the Pardoo DSO Project proposes to 
create eight small open pit mines. Minimising potential impacts to subterranean fauna 
habitat will involve the following: 

• A troglofauna habitat monitoring program (measuring key habitat parameters) will be 
developed and implemented in consultation with the DEC and relevant specialists. 

• Waste dumps have been designed to minimise the disturbance footprint, without 
compromising landform stability. 

• In the long term, waste rock dumps will be rock armoured to minimise erosion and 
sediment migration to the downstream environment. Dispersive material, such as 
shales and clay, will be encapsulated in the waste rock dumps and surrounded by 
more competent lithologies. 

• Waste rock dumps will be isolated by bunding, and internal flows will be routed to a 
sediment pond prior to flows entering the downstream receiving environment. 

 Potentially erosive surface water runoff will be diverted upstream from the waste 
rock dumps using cut channels or fill bunds, depending on the specific topography. 

• Vegetation clearing will be kept to the minimum necessary for safe construction and 
operation. 

• Progressive rehabilitation will be undertaken as the areas become available 
(Section 5.12). 

Impacts to Surface and Groundwater. Minimising potential impacts to surface and 
groundwater, will involve the following: 
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• The pit voids of Glenda, Alice East and South Limb West, will be backfilled with 
waste rock from adjacent pits. The pits will be backfilled to at least 2 m above the 
pre-mining water level to eliminate any potential evapo-transpiration loss via capillary 
action.  

• A groundwater monitoring program will be developed and implemented to ensure 
water drawdown and quality are consistent with the modelling simulations and 
impact predictions. The groundwater monitoring program is detailed in the Water 
Management Plan (Appendix A). 

• Hydrocarbons, chemicals and dangerous goods will be managed in accordance with 
Section 5.7 and the Hydrocarbon and Dangerous Goods Management Plan 
(Appendix A). 

• Waste will be managed in accordance with Section 5.8 and the Waste Management 
Plan (Appendix A). 

• Surface water will be managed in accordance with the recommendations made in 
Section 6.2.2 and the Water Management Plan (Appendix A). 

Impacts to Short-range Endemic Subterranean Fauna. Minimising the potential 
impacts on the abundance or distribution of short-range endemic subterranean fauna, 
will include the following: 

• A supplementary stygofauna sampling program will be developed in consultation 
with the DEC and in accordance with the EPA guidance statements, and the 
outcomes of the program will be publicly available before the commencement of 
construction at the minesite. 

• A troglofauna habitat monitoring program (measuring key habitat parameters) will be 
developed and implemented in consultation with the DEC and relevant specialists. 

6.2.6.5 Impact Assessment 

Objective. The project objectives for subterranean fauna are to:  

• Maintain the integrity, ecological functions and environmental values of subterranean 
fauna habitat. 

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

Impacts to Stygofauna Habitat. The direct removal of a small portion of stygofauna 
habitat is unavoidable given that the Pardoo DSO Project proposes to create eight small 
open pit mines (total disturbance footprint of 26 hectares). However, direct impact to 
stygofauna habitat is considered low in the context of potential habitat within the Ord 
Range. The risk of direct impact to stygofauna habitat is further reduced given that four 
of the eight pits (Alice West, Olivia, Connie and South Limb West) will not be mined 
below the water table. 
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The optimised pit shells of Bobby, Glenda, Alice East and South Limb extend below the 
water table, hence, dewatering will be required in these pits. The cones of depression 
caused as a consequence of dewatering operations will extend some distance beyond 
the pits (Figure 6.9). Groundwater modelling has indicated that the extent of the cones of 
depression will be localised around the mining activity given the reduced-permeability of 
the surrounding unmineralised rock mass. Furthermore, the dewatering strategy has 
been designed to minimise impacts to groundwater and the surrounding environment. 

In the short term, stygofauna and habitat will be impacted due to the dewatering 
requirements. However, the groundwater levels in areas surrounding the pits are 
expected to return to close to existing levels shortly after cessation of dewatering 
(Appendix H). In the long term, water levels in the pit voids are expected to stabilise 
below the pre-mining water levels and will become saline over time. However the saline 
water of the pit voids is unlikely to cause significant impacts to the local groundwater and 
associated stygofauna because the pit voids will behave as localised groundwater sinks. 
Furthermore, to minimise the risk of impacts to local groundwater and stygofauna, waste 
rock will be used to backfill Glenda and Alice East to at least 2 metres above the pre-
mining water table. 

Management measures outlined in Sections 6.2.2 and 6.2.3 will ensure that the risk of 
altering surface water and groundwater quality is minimised. Surface water and 
groundwater monitoring results will be used as an environmental indicator for potential 
impacts to subterranean fauna and will ensure that an appropriate and timely response 
can be implemented in the event significant impacts are detected.  

The consequential impact to stygofauna habitat is not expected to be significant based 
on the findings of the sampling program, which suggests that stygofauna taxa are 
unlikely to be restricted to the minesite. 

Impacts to Short-range Endemic Stygofauna Fauna. Results of the sampling 
program suggest that there are no short-range endemic taxa that will be significantly 
impacted by this project.  

All six copepod species, being H. (Rochacyclops) calm, M. holynskae, D. humphreysi 
humphreysi, D. scanloni, M. pilbaricus and S. trispinosa, have been collected from non-
impact sites or from other locations within the Pilbara. 

The Amphipoda (Nedsia sp.), Amphipoda sp. 2 and Oligochaete specimens were 
collected from non-impact sites Clare and Floyd. The Ostracod A. iuno was also 
collected from the non-impact site Clare, and is also widespread throughout the Pilbara. 
Amphipoda sp. 1 species was collected from both Bobby and non-impact Connie, and is 
unlikely to be significantly impacted given that only 15 % of the CID will be impacted and 
mining will not extend below the water table. 

The two Bathynellacea taxa (Atopobathynella sp. and Bathynella sp.) were only collected 
from impact site Connie. These taxa are unlikely to be significantly impacted given that 
only 15 % of the CID will be impacted and mining will not extend below the water table. 
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Consequently, stygofauna species collected during the sampling program to date are 
either common throughout the Pilbara, are located in non-impact sites within the Ord 
Range, or are adequately protected in impact sites where the risk of impact is considered 
low, i.e., Connie. 

Hydrogeological studies suggest groundwater movement between the mineralised 
deposits and the surrounding unmineralised formations does occur, however, movement 
is restricted and the ability for stygofauna to move between the formations is unknown. 
The common occurrence of 10 of the 13 taxa considered to be stygofauna between 
sampling locations within and outside the Ord Range, suggests biological connection 
between the project’s deposits. Alternatively, the presence of similar stygal taxa 
throughout both impact and non-impact sites suggests that the range of aquifer 
conditions are likely to be comparable.  

To provide additional confidence in this impact assessment and to advance knowledge 
in the ecology of stygofauna taxa in the Ord Range, Atlas commissioned a third phase 
sampling program in December. The program has been developed in consultation with 
the DEC and in accordance with relevant EPA guidance statements. The outcomes of 
this program will be publicly available before the commencement of construction at the 
proposed minesite. The identification of short-range endemic stygofauna is considered 
unlikely given the known distribution of taxa within the Ord Range. 

Impacts to Troglofauna Habitat. Given the distribution of potential troglofauna habitat 
within the Ord Range, it is unlikely that this project will have a significant impact on 
troglofauna. Approximately 2,474 hectares of the Nimingarra Formation and 13 hectares 
of CID have been identified within the Ord Range (Table 6 in Appendix I). The area 
examined covers the entire Ord Range, although the geology types that present as 
prospective troglofauna habitat (CIDs and Nimingarra Formation) occur more extensively 
in the Pilbara Region.  

Virtually all of the mapped CID occurs at Connie, where the proposed pit excavation 
represents 15 % (a 2 hectare pit footprint is a conservative estimate) of the total rocky 
outcrop. In this case, more than 85 % of the prospective troglofauna habitat will not be 
directly impacted by the project. The CID at Lena will not be impacted by this project. 

The area of retained habitat required to sustain viable populations of the troglofauna taxa 
is not known. However, in the case of impact site Connie, the proposed excavation 
required for mining is restricted to the northern end of the deposit, and dewatering is not 
required. The main indirect impacts at this deposit are likely to be vibration disturbance 
from blasting and potential drying of troglofauna habitat in the vicinity of the excavation 
face. The extent of these impacts is difficult to predict; however, the majority (over 85 %) 
of available habitat in this mesa-like landform will be retained. It might be reasonably 
concluded that, sufficient habitat and habitat conditions will likely be retained to enable 
the survival of viable populations of troglofauna. 

The area of Nimingarra Formation that will be excavated during mining is less than 1 % 
(a 26 hectare footprint for all pits is a conservative estimate) of the surface outcrop of 
this geological unit in the Ord Range. The total mine surface footprint (i.e., pits, waste 
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rock dumps, stockpiles, roads and infrastructure) is approximately 278 hectares, which if 
confined to surface outcrops of the Nimingarra Formation, represents approximately 
11 % of this geological unit within the Ord Range. Based on this, it might be reasoned 
that the area of direct disturbance represents a small proportion of potential habitat, 
given that 89 % of the Nimingarra Formation will be retained as potential habitat for 
troglofauna. 

However, this conclusion relies on the important assumptions that prospective 
troglofauna habitat occurs throughout the Nimingarra Formation. The distribution of 
troglomorphic taxa across 10 deposits and the presence of several common 
troglomorphic taxa between sampled deposits, supports the notion that prospective 
habitat occurs widely throughout the Nimingarra Formation in the Ord Range. 

The area of retained habitat required to sustain viable populations of troglofauna taxa in 
the Nimingarra Formation is not known, because of greater geologic heterogeneity and 
variability in permeability, which is likely to influence the suitability of habitat. However, 
due to economic factors (such as cut off ore grades), not all the volume of mineralisation 
within the potential troglofauna habitat will be mined. Importantly, the extensive sampling 
program has demonstrated that troglomorphic taxa, and hence habitat, exists directly 
outside the proposed pit and waste rock dump locations at Bobby/Glenda, Alice, Olivia 
and South Limb. This finding supports the assumption that potential habitat exists for the 
Ideoblrothus n. sp. outside the zone of direct impact at South Limb. 

The main indirect impacts to troglofauna habitats within the Nimingarra Formation are 
likely to be related to: 

• Changes to surface hydrology affecting groundwater recharge regime. 

• Changes to the subterranean fauna microclimate in rock masses surrounding 
excavation pits. 

• Changes to subterranean microclimate in the cone of depression from pit 
dewatering. 

• Contamination from plant equipment and infrastructure. 

• A reduction in organic inputs beneath areas cleared of vegetation, vibration from 
blasting and mining. 

Most of the potential indirect impacts are likely to be of local extent when considered in 
terms of the area of known and potential troglofauna habitat in the Ord Range. Project 
design and standard operating procedures will help mitigate the potential impacts 
caused by changes to hydrological regimes (altered flow, sedimentation etc) and 
contamination. The potential impacts caused by changes to the microclimate, organic 
input and vibration disturbance, are difficult to quantify, but effects will decrease with 
increasing distance from the pit and disturbance areas. Recent surveys suggest that 
troglofauna can exist in highly modified environments e.g., troglofauna have been 
collected at Mesa K in the Robe Valley 10 years after the cessation of mining and 
despite limited landform rehabilitation (EPA, 2007d). 
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The cones of groundwater depression caused as a consequence of dewatering 
operations at Bobby/Glenda, Alice East and South Limb deposits will extend some 
distance beyond the pits (Figure 6.9), and may contribute to the drying of troglofauna 
habitats in the upper portions of the vertical profile. Moreover, groundwater drawdown 
may also increase the area of available habitat if suitable voids occur throughout the 
geological profile and sufficient humidity is maintained in the unsaturated portion. In 
addition, water levels of areas surrounding the pits will rapidly return to near pre-mining 
water levels, shortly after cessation of dewatering (Appendix H).  

Atlas is committed to developing and implementing a troglofauna habitat monitoring 
program in consultation with the DEC, which will help quantify indirect impacts to 
troglofauna habitat during the life of the mine. This monitoring program has the potential 
to improve the general state of knowledge within the subterranean fauna scientific 
community. 

Regional Significance and Impacts to Potentially Short-range Endemic 
Troglofauna. Given the distribution of known and potential troglofauna habitat within the 
Ord Range, the distribution of troglofauna between non-impact and impacts sites, and 
the assessment that the troglomorphic taxa collected are likely to form a single 
ecological community, this project is unlikely to have a significant impact on troglofauna 
within the minesite. 

All troglomorphic taxa have been collected in at least one other deposit, except for the 
pseudoscorpion Ideoblrothus n. sp. at South Limb, the Pauropda sp. 1 at Bobby and the 
Diplura sp. 2 at Olivia. Both the Pauropda sp. 1 and Diplura sp. 2 were collected outside 
the pit and waste rock dump footprint, hence, will not be directly impacted by the project. 
Furthermore, it is highly likely that potential habitat exists for the Ideoblrothus n. sp. 
outside the zone of direct impact at South Limb (Figure 6 in Appendix L). 

The distribution of troglomorphic taxa throughout the Ord Range suggest that they are 
likely to form a single ecological community (Appendix L). The presence of several 
common troglomorphic taxa sampled between deposits, such as the pseudoscorpion 
Lagynochthonious, the Diplopda sp. 1, Dipluran sp. 1, the Nicoletiidae sp. 1, the 
Oniscoidea sp. 2, the Projapygidae sp. 1 and the Scolopendrida sp 1, supports the 
notion that troglomorphic taxa collected within the Nimingarra Formation are wide-
ranging across the Ord Range. This interpretation is consistent with the geology and 
geomorphology of the range which comprises contiguous Nimingarra Formation with no 
obvious barriers to fauna dispersal. The geologically distinctive CID deposit of Connie 
and Lena, also share all their troglomorphic taxa with deposits sampled in the Ord 
Range (South Limb, Alice, Monty and Ridley), suggesting that the troglomorphic 
community is more widely distributed in the local region. Further sampling, while unlikely 
to reveal significant additional diversity, may further expand the range of all known 
troglomorphic taxa in the Ord Range and nearby formations, where suitable subsurface 
habitats exist. 

The three deposits with the highest numbers of troglomorphic species detected (Alice 2 
spp., South Limb 2 spp., and Monty 5 spp.) share at least 50 % of their troglomorphic 
taxa with each other. Alice and South Limb share 66 % of their troglomorphic taxa with 
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each other. Additionally, over 58 % of all troglomorphic taxa are known from at least two 
sites and over 41 % are known from three or more sites. This high degree of similarity 
strongly suggests that the troglomorphic taxa collected form a single ecological 
community and that all taxa are likely to exhibit an extensive range across the sites 
sampled. 

This systematic composition of the troglomorphic community revealed in the Ord Range 
bares some similarities with the troglomorphic communities identified in the CID mesas 
from the Robe Valley. However, the geomorphic setting in the Ord Range contrasts with 
the situation in the Robe Valley where each ore deposit is expressed in a mesa landform 
that functions as an ecological island within the archipelago of mesa landforms. With the 
exception of Connie and Lena (which are not of conservation concern in respect to this 
project), the project’s deposits in the Ord Range are not topographically isolated from 
each other. Furthermore there are no obvious biogeographic barriers that may potentially 
cause isolation of subterranean populations within the contiguous Archaean Nimingarra 
Formation. 

6.2.6.6 Monitoring and Reporting 

Monitoring and reporting will be conducted in accordance with the IMS (Section 7.2), 
Fauna Management Plan, Conceptual Mine Completion and Rehabilitation Plan, Flora 
Management Plan and a Water Management Plan (Appendix A) and any government 
conditions of approval. 

6.3 Pollution Management Factors 

6.3.1 Air Quality 

6.3.1.1 Introduction 

The air quality impact assessment was undertaken by Air Assessments Pty Ltd in 2007. 
The full assessment report is presented in Appendix M and is summarised in this 
section. The study encompassed the minesite, product transport route and port. The 
objectives of this assessment were to: 

• Using existing data, characterise the existing air quality environment in each area. 

• Provide design recommendations to minimise the potential impact on the air quality 
environment. 

• Predict the likely impacts of the project on surrounding receivers and quantify them 
with respect to extent and duration. 

• Provide recommendations on appropriate mitigation and management measures. 

Estimates of greenhouse gas emissions for the Pardoo DSO Project are provided based 
on the 1.5 Mtpa scenario. Greenhouse gas emissions have been estimated using 
standard procedures, as explained in Appendix M. 
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To determine the particulate matter levels in this study, modelling was undertaken using 
the dispersion model Ausplume, annual meteorological data, and emission estimates 
and assumptions based on those used by SKM for the BHP Billiton assessments (i.e., 
those being used for the Department of Industry and Resources (DoIR) cumulative 
studies and the Port Hedland Port Authority (PHPA) Utah Point studies). Modelling 
methods, scenarios and limitations are detailed in Appendix M. Potential dust impacts at 
the minesite and along the product transport route were assessed using a qualitative 
assessment. 

6.3.1.2 Existing Environment 

Greenhouse Gases. Greenhouse gases are gases in the atmosphere that can absorb 
appreciable amounts of long-wave radiation emitted from the earth’s surface. 
Greenhouse gases provide a mechanism where the atmosphere is ‘trapped’ and thus, 
heated up by this outgoing radiation. This trapping process is essential for life, as it 
maintains the earth’s atmosphere in a temperature range suitable for life. The enhanced 
greenhouse effect refers to anthropogenic activities (such as the burning of fossil fuels), 
increasing the concentration of these gases in the atmosphere, resulting in increased 
trapping and a warming of the atmosphere. 

The six greenhouses gases that are regulated under the Kyoto protocol are carbon 
dioxide (CO2), methane (CH4), perfluorocarbons (CFx), hydrofluorocarbons (HCFs), 
sulphur hexafluoride (SF6) and nitrous oxide (N20). To compare the warming potential of 
the different gases, their impact is usually expressed in terms of CO2 equivalents (CO2e), 
in which the potential of each gas to heat the atmosphere is expressed in terms of 
carbon dioxide. 

For contextual information, the 1990 Australian and Western Australian greenhouse gas 
emissions were 547 and 62.8 Mt CO2e respectively. 

Particulate Matter. 

Introduction  
Particulates, alternatively referred to as particulate matter (PM), are tiny particles of 
solids suspended in the air. They range in size from less than 10 nanometres to more 
than 100 micrometres (µm). Dust, a more common name for particulate matter, is 
generally defined as particles that can remain suspended in the air by turbulence for an 
appreciable length of time. 

Typically, particulate matter is characterised by its size or quantity as measured by 
collection devices specified by government regulatory agencies. The particulate 
characteristics specified in ambient air criteria are: 

• Total suspended particles (TSP). 
• Particulate matter measured with a sampler with 50 % cut point at 10 µm (PM10). 
• Particulate matter measured with a sampler with 50 % cut point at 2.5 µm (PM2.5). 

Sources of Particulate 
Suspended particulate matter can be formed from a wide variety of sources including: 
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• Pollens released from vegetation. 

• Sea salt from evaporating sea spray. 

• Suspension of the fine fraction of soils by the action of wind erosion. 

• Soot particles from incomplete combustion (i.e., motor vehicles and fire). 

• Secondary particles that are formed by gas-to-particle conversion (i.e., in industrial 
areas). 

• Metallic fumes from industrial processes (i.e., such as welding). 

• Disturbance and suspension of crustal material, such as from vehicle wheels on 
unsurfaced roads, from blasting, and through handling of ores. 

Relevant to Port Hedland and this impact assessment is fugitive dust generated from 
crustal material, either through wind erosion or product handling. This source of dust is 
predominately of a larger particle size and therefore contributes primarily to TSP and to a 
lesser extent, PM10. Particulate from crustal sources has little PM2.5, with an estimated 10 
to 15 % of PM10 dust from crustal sources in the PM2.5 size range.  

Regulatory Criteria 
Within Western Australia, there are no legislative statewide standards for TSP or PM 
other than the Kwinana Environmental Protection Policy (EPP) for Kwinana and those 
specified on individual licence conditions. The Western Australian Government has 
committed to the National Environmental Protection Measure (NEPM) for Air Quality, 
which details emission criteria for PM10 and PM2.5 (Table 6.12). The NEPM standards and 
goals are guidelines, which the DEC has indicated its intentions to adopt through the 
development of a State Air EPP. The State Air EPP is scheduled for release before 
2008. It is understood that this EPP will include environmental standards for Port 
Hedland, which will consider the results of the various studies that are currently being 
conducted. 

Table 6.12  National Environmental Protection Measure (NEPM) ambient air 
standards and goals 

Particulate Averaging 
Period 

Standard 
(µg/m3) 

Goal 

PM10 1 day 50 Five days a year (to be achieved by June 
2008). 

PM2.5 1 day 25 To gather sufficient data to facilitate a review of 
the standard. 

PM2.5 1 year 9 To gather sufficient data to facilitate a review of 
the standard. 

Dust is a significant issue for the Port Hedland community, and stakeholder concerns 
have been expressed over amenity and possible health impacts from high dust levels in 
the town. High dust levels are attributed to the significant background levels of dust from 
natural sources and resource-related industries (i.e., stockpiling and handling of 
minerals). In recognition of the high existing dust levels, concerns about the 
appropriateness of the NEPM standards, and the ongoing review of appropriate dust 
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standards for Port Hedland, the Environmental Protection Authority (EPA) recently 
concluded that the proposed changes to BHP Billiton dust management targets are 
appropriate and will provide significant improvement to dust management (Table 6.13) 
(EPA, 2007b). 

Table 6.13  BHP Billiton’s particulate air quality targets in Port Hedland (2007) 
Air Quality Size Fraction Averaging Period Target 
Short Term PM10 24-hour Less than 10 

exceedances per year 
of 70 µg/m3 at the 
hospital monitor. 

Long Term PM10 Rolling annual mean 
as constructed from 
monthly averages. 

30 µg/m3 measured at 
the hospital monitor. 

Amenity Related TSP Annual mean 65 µg/m3 as 
measured at the 
hospital monitor. 

Note: Monitoring to be conducted with high-volume sampler. 

Existing Particulate Levels 
The background concentration of particulate matter at the proposed minesite is currently 
unknown and is most likely representative of the natural level or levels associated with 
pastoral activities. 

Data from BHP Billiton monitoring is recognised as the most comprehensive available in 
Port Hedland. As mentioned above, the data has shown that dust levels (i.e., TSP, PM10 
and PM2.5) in Port Hedland are relatively high and are cause for concern. Although 
stockpiling and shipping operations in the town are significant sources of dust, there are 
high background levels in the Pilbara region, which by themselves on many years would 
exceed the NEPM standards.  

Monitoring of TSP concentrations shows that there is an apparent large decrease in the 
number of exceedances of the 24-hour TSP concentration limit of 260 µg/m3 in Port 
Hedland in the last few years down to below 0.8 % exceedances per year. For annual 
average TSP concentrations, there has been no significant change and possibly a slight 
increase at some monitors. Although there has been no significant change in the annual 
concentrations, there has been a large increase in the export of iron ore such that the 
dust concentrations per tonne exported has decreased. Annual average TSP 
concentrations at the hospital monitor varied between about 85 and 110 µg/m3 in 2005. 
(TSP concentrations from BHP Billiton monitoring data are presented in Figure 5.2 and 
Figure 5.3 in Appendix M.) 

PM10 concentrations from BHP Billiton monitoring data show a significant fall in the 
number of exceedances of the 24-hour PM10 level of 150 µg/m3 at the Port Hedland 
monitoring sites, with no exceedance since 2001. For annual average PM10 
concentrations, there has been no significant change and possibly a slight decrease at 
some monitors since 2003. The annual average PM10 concentration at the hospital 
monitor for 2005 varied approximately between 35 and 42 µg/m3. (PM10 concentrations 
from BHP Billiton data are presented in Figure 5.4 and Figure 5.5 in Appendix M.) 
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Annual average PM2.5 concentrations from BHP Billiton data show a clear downward 
trend in the last few years, although the trend may be due to improvements in the 
sampling methods (Figure 5.6 in Appendix M). 

6.3.1.3 Potential Impacts 

Greenhouse Gases. The Pardoo DSO Project will increase the amount of greenhouse 
gases in the atmosphere and potentially contribute to ‘global warming’. 

Particulate Matter. Emission of particulate matter may result in adverse health affects, 
impacts to flora and vegetation due to deposition of dust, and amenity-related impacts in 
Port Hedland. 

6.3.1.4 Management Measures 

Integrated Management System. This project will operate in accordance with an 
Integrated Management System (IMS) (Section 7.2), which includes the Air and Noise 
Management Plan (Appendix A). 

Greenhouse Gases. Mitigating the impacts caused from the emission of greenhouse 
gases as a consequence of the Pardoo DSO Project, will involve the following: 

• Clearing of vegetation will be minimised and the cleared areas rehabilitated. 

• Consideration will be given to the selection of the most energy-efficient technology 
available; energy consumption as a criterion in equipment selection, and the use of 
renewable energy sources (i.e., solar panels, where appropriate). 

• Atlas will investigate the feasibility of using buses to transport workers between the 
minesite and Port Hedland to minimise the number of vehicles used on a daily basis 
and the subsequent emission of greenhouse gases. 

• An ongoing program to monitor and report emissions will be implemented, and 
opportunities to reduce long-term greenhouse gas emissions will be identified. 

• Atlas will conduct a comprehensive analysis to identify and implement an 
appropriate greenhouse gas offset program in consultation with the Western 
Australian Government. The aim of the greenhouse gas offset program is to provide 
a benefit to the Port Hedland local community or local areas influenced by the 
Pardoo DSO Project. 

Particulate Matter. Mitigating the impacts caused by PM as a consequence of the 
project, will involve the following: 

Minesite 
Management measures at the minesite include the following: 

• Up to two water carts will be continuously employed around the minesite for dust 
suppression on haul roads and access roads, and around areas of activity. 
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• Dust suppression within the crushing, screening and stockpiling area will be in the 
form of sprays installed at strategic transfer points within the process, such as the 
discharge point of the radial stackers and sprinklers directed at product stockpiles. 

• Ore will be pre-conditioned to the required 4 to 5 % moisture content prior to road 
transport. 

• Although it is not expected to be intersected at this minesite, Atlas will test for the 
presence of asbestos in its ore as a matter of course during the project, and will 
appropriately manage any asbestos with respect to its environmental and health 
responsibilities. 

Transport 
All product transport road trains used on the public road network will be fitted with covers 
on the trailers to minimise dust emissions during product transport. 

Port 
Atlas will enter into a commercial contract with a third party who will be legally 
responsible for managing product stockpiling and ship loading at the port facilities in Port 
Hedland. Atlas will ensure that dust management is considered in the development of 
the commercial contract. Dust will be adequately managed by the nominated third party 
berth operator in accordance with the relevant Part IV and/or Part V conditions of 
approval under the Environmental Protection Act 1986. In recognition of the significant 
dust management issue associated with the port, Atlas will endeavour to ensure that the 
third party berth operator employs best practice dust management (including monitoring). 
Atlas will continue to consult with DEC relating to the companies legal and management 
responsibilities. 

The operations at the existing Port Hedland public access berth are and will continue to 
be managed by PHPA and their stevedores under a Part V Environmental Protection Act 
operating licence (Licence No. 4432/10). Dust controls that are currently used by PHPA 
and will be used for the Pardoo DSO Project are as follows: 

• Manually operated fixed sprinklers will be used on temporary stockpiles located on 
the common user pad. The water cannon on the port’s water truck will be used to 
wet areas as required. 

• The PHPA road sweeper will be used to pick up dust and water sprays will be used 
on the shiploader. 

• After the ship is loaded, the wharf will be cleaned using the sweeper, water, bobcat, 
shovel and broom over the day. 

In addition, Atlas has committed to improving dust controls on the hopper at the existing 
berth pending an agreement with PHPA and its stevedores. The sides and back of the 
hopper will be enclosed, a rubber-strip screen will be placed at the front, and fogging 
sprays will be installed inside the hopper. These additional controls will then be available 
to all users of the common user pad and adjacent shiploader hopper. 
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Dust suppression management measures for PHPA proposed Utah Point bulk 
commodities berth will be similar to the measures outlined above, with the strategic 
placement of water sprays for stockpiles and at identified transferred points. The 
proposed Utah Point bulk commodities berth is currently subject to a PER level of 
assessment under the Environmental Protection Act. Atlas expects air quality to be 
managed in accordance with the relevant Ministerial Statement of approval. 

Dust management at the approved Fortescue Metals Group’s (FMG’s) berth at Anderson 
Point will be in accordance with Part IV and V conditions of approval under the 
Environmental Protection Act. FMG are required to develop a Dust Management Plan as 
a condition of Ministerial Statement 000690. 

Atlas has committed to providing a community liaison officer, whose role will be to 
identify and address project-related issues within the Port Hedland community. In 
addition, Atlas will maintain a complaints line and/or email address, which will allow the 
community to interact directly with Atlas about various aspects of Atlas's mining 
operations. 

6.3.1.5 Impact Assessment 

Objectives. The Pardoo DSO Project environmental objective for greenhouse gas and 
PM emissions is to: 

• Reduce project-related emissions to a level that is as low as reasonably practicable. 

• Ensure that emissions to air do not adversely affect environmental values or the 
heath, welfare and amenity of people and land uses, by meeting statutory 
requirements or acceptable standards. 

Greenhouse Gases. Greenhouse gas emission from the project will be generated by: 

• The decomposition of cleared vegetation and organic soil materials. 

• The combustion of fuel to generate electricity to meet the project’s power 
requirements. 

• The combustion of diesel fuel used in heavy and light vehicles on the minesite and 
port. 

• The detonation of explosives used in blasting. 

• The decomposition of putrescible solid wastes. 

• The combustion of diesel fuel from product transport from the minesite to the port. 

• The combustion of fuel used to transport the workforce from Port Hedland to the 
minesite each day. 

Using the emission factors and estimates detailed in Appendix M, annual emissions of 
approximately 23,250 to 25,880 tpa of carbon dioxide equivalent gas (CO2e) are 
estimated, based on a production rate of up to 1.5-Mtpa (Table 6.14). 
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Table 6.14 Estimated greenhouse gas emissions for the 1.5-Mtpa Pardoo DSO 
Project 

Source Quantity Used CO2e 
(tpa) 

CO2e 
(kg/t ore) 

MInesite 
Vehicles 3,730 kL diesel 9,990 6.66 
Dewatering Gen. Sets 159 kL diesel 426 0.28 
Electricity Gen. Sets 2,100 kL diesel 5,630 3.75 
Explosives 1,825 t ANFO 305 0.20 
Land Clearing1 371 ha 0 to 2,265 0 to 1.75 

Transportation 
Road Haulage 1,100 kL diesel 5,890 3.93 

Port 
Port Conveyors/Drivers 75 MW/hr electricity 49 0.03 
Vehicles 360 kL 964 0.64 

Totals  23,250 to 25,880 15.5 to 17.3 
1 Vegetation clearing is given as lower and upper estimates. The assumption that all carbon is lost to the 

atmosphere is considered to be an overestimate, as detailed in Appendix M. 

To allow comparison with the annual greenhouse gas estimates from the Pardoo DSO 
Project, Table 6.15 presents publicly reported greenhouse gas intensities (greenhouse 
emissions per tonne of ore exported) from other iron ore projects in the Pilbara region. 

Overall, greenhouse gas intensity for the BHP Billiton and Rio Tinto iron ore operations 
in the Pilbara region averaged approximately 7.6 to 8.2 kg CO2e/t of iron ore. Of this, 3 
to 4 kg CO2e/t of iron ore occurred from the mine, 1.7 kg CO2e/t of iron ore from 
transport by rail from the mine to the port, and 1 to 1.7 kg CO2e/t of iron ore from port 
operations. 

Table 6.15  Greenhouse gas intensities (kg CO2e/t of iron ore) of various iron ore 
operations in the Pilbara region 

Proponent/Operation (Year Reported On) Source 
 Rio Tinto 

Brockman 
Syncline 4 

(2005) 

Rio Tinto 
Mesa J (2006) 

BHP Billiton 
Yandicoogina 

(2004 and 
2005) 

FMG 
(2004 
and 

2005) 

Atlas 
(2008) 

Clearing 0.2 NA 3.37 0 to 1.75 
Explosives 0.16 NA 0.20 
Mine 2.1 3.0 6.66 
Power 

3.8 
0.6 

3.7 

5.12 4.03 
Transport 1.59 2.06 3.0 2.49 3.93 
Port 0.99 0.99 0.99 0.3 0.67 
Totals 6.58 5.82 7.7 14.3 15.5 to 17.25 

The estimated Pardoo DSO Project emissions are higher than those for existing or 
approved iron ore operations in the Pilbara region. This is primarily a result of the 
estimated higher fuel usage at the mine for the vehicles, higher emission from power 
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generation, and higher fuel usage for transport from the mine to the port. The higher fuel 
usage at the mine is considered to be partially a result of uncertainty within the modelling 
and may be higher than what will be observed in practice. The secondary reason for the 
higher minesite vehicle estimate is due to the small pits being spread around the 
minesite, which will necessitate ore haulage to the mining operations centre (MOC). 

The greenhouse gas emissions from product transport using quad-configuration road 
trains from the mine to the port is approximately double to that of iron ore projects which 
use rail. However, Atlas is unable to secure third-party access to the existing rail 
network, and it is not feasible to construct and operate a private rail line for this project. 
Atlas has committed to using quad-configuration road trains, which have lower CO2e 
emissions per tonne of ore per kilometre transported than tri-configuration road trains.  

Given that the Pardoo DSO Project plans to export 7.4 Mt of iron ore over the life of the 
mine with an estimated emission intensity of 15.5 to 17.25 kg CO2e/t of ore, 
approximately 115,000 to 128,000 t CO2e will be generated. This is equivalent to less 
than 0.2 % of the Western Australian greenhouse gas emission in 1990. 

Management measures available to mitigate greenhouse gas emissions for the Pardoo 
DSO Project are limited, given the lack of available rail infrastructure in close proximity to 
the minesite, the distance between defined mineralised ore bodies and the short life of 
mine. Potential greenhouse gas emissions associated with clearing will be partially 
abated through revegetation. Atlas is committed to a greenhouse gas offset program to 
be developed in consultation with the Western Australian Government.  

Particulate Matter. PM from project activities will be generated in the following ways: 

Minesite  
PM at the minesite will be generated by clearing activities, blasting, loading trucks, 
haulage, vehicle traffic, crushing and screening, as well as stacking and stockpiling. 
Based on a qualitative assessment, dust impacts are unlikely to be a significant issue for 
nearby residents or the minesite given: 

• The long distance to the nearest residence from the minesite. De Grey pastoral 
station is approximately 10 km northeast of the northernmost part of the minesite, 
and the permanently unoccupied residences at the Strelley pump station are 
approximately 4 km east-northeast of the southernmost part of the mine.  

• The prevailing seasonal winds do not blow in the direction of these residences. 

• The residences are a significant distance from the mine (4 and 10 km), with small 
hills and ridges in between, which will act to reduce the dust impacts. 

• Dust is not highly acidic or alkaline. 

• No flora or vegetation of conservation significance is likely to be impacted 
(Section 6.2.4). 
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• Standard dust control management measures will be implemented, including the 
provision of up to two water trucks operating on haul roads and access roads, and 
around areas of activity. 

Transport 
Based on a qualitative assessment, dust impacts generated during product transport are 
unlikely to be a significant issue for nearby residents, given that the ore will be pre-
conditioned to 4 to 5 % moisture content prior to road transport, all product transport 
road trains used on the public road network will be fitted with covers on their trailers to 
minimise dust emissions during product transport. Also, wheel-generated dust from the 
product transport road trains is unlikely to cause a significant increase to existing dust 
levels along the product transport route (i.e., small increase of five truck movements per 
hour (Section 6.4.1)). 

Port 
The stockpiling and shiploading activities at both the existing and proposed berths are 
assumed to be covered by the facilities’ approvals held (or to be held) by PHPA and its 
stevedores. Potential air quality impacts for the Pardoo DSO Project have been 
assessed at the request of government regulators. 

Predicted PM10 concentrations were used for this impact assessment as they provide the 
best validation with the particulate measurements, PM10 is used for the two health-
related targets by BHP Billiton, and the predicted TSP and PM10 are expected to provide 
very similar trends. As a result, this method was agreed on by the DEC. 

A comparison of the emissions per tonne of iron ore exported for approved and future 
scenarios in Port Hedland is presented in Table 6.16. 

Table 6.16 shows a significant reduction in PM10 emissions between the BHP Billiton 
operations (2004/05) and RGP4 as a consequence of the implementation of a series of 
planned dust management commitments. Estimated emissions from Atlas at the existing 
Port Hedland public access berth are relatively high, primarily due to the forecasted 
contribution of the project’s truck dumping and front-end loader activities, which are 
larger dust emitters per tonne of ore than stackers and reclaimers. The Atlas operations 
at the proposed Utah Point bulk commodities berth are estimated to be lower due to the 
use of a variable height stacker and water sprays. Overall, the estimated emission 
indexes for both Atlas operations are comparable with other similar iron ore operators at 
Port Hedland. 

Table 6.17 presents a summary of the model results for predicted PM10 concentrations 
based on the approved and future iron ore port operations in Port Hedland as measured 
by the hospital monitor (i.e., the monitor for which targets apply) and the harbour 
monitor. 
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Table 6.16  Estimated PM10 emissions per tonne of ore exported for approved and 
future projects in Port Hedland 

Project Throughput 
(Mtpa) 

Dust Emission Index 
(kg PM10/tpa ore) 

BHP Billiton (2004/05) 100 0.0165 
BHP Billiton RGP4 152 0.0073 
FMG 45 0.0031 
Atlas (Existing Berth) 0.5 0.0130 
Atlas (Utah Point) 31 0.0094 
RGP4 : Rapid Growth Project 4 
1 This is the discarded 3-Mtpa scenario; Atlas now intends to ship 1.5 Mtpa. 

 

Table 6.17  Predicted PM10 concentrations for various approved and future 
scenarios in Port Hedland 

Scenario1, 2, 3 Harbour Monitor Hospital Monitor 
No. of Days with PM10 Greater than 70 µg/m3 

Port Hedland Public Access Berth 
Modelled Concentrations for 2004/054 43 20 
Existing and Approved5 9 3 
Pardoo DSO Project 0 0 
Existing and Approved + Pardoo DSO Project6 8 4 
Utah Point Bulk Commodities Berth 
Existing and Approved 6 3 
Pardoo DSO Project 0 0 
Existing and Approved + Pardoo DSO Project 6 4 

PM10 Annual Average (µg/m3) 
Port Hedland Public Access Berth 
Modelled Concentrations for 2004/05 48.2 38.8 
Existing and Approved 40.7 32.5 
Pardoo DSO Project 1.2 0.2 
Existing and Approved + Pardoo DSO Project 40.7 32.5 
Utah Point Bulk Commodities Berth 
Existing & Approved 37.0 31.5 
Pardoo DSO Project 0.8 0.3 
Existing and Approved + Pardoo DSO Project 37.8 31.8 
1 Numbers may not add up precisely due to rounding. 
2 The values are based on modelling of the year 2004/05; other years will show both higher and lower values. 
3 Modelled results indicate that the PM10 concentrations will not exceed the BHP Billiton standards at the 

shopping centre, Cooke Point, South Hedland or Wedgefield. (See Appendix M for complete table.) 
4 The modelled concentrations for 2004/05 have been validated against actual observations. The model has a 

tendency to over predict PM10 concentrations. 
5 The existing and approved modelling scenario includes BHP Billiton with RPG4, FMG with 45 Mtpa and the 

existing PHPA operations. 
6 The existing and approved scenario with the addition of the Pardoo DSO Project is more than just an addition 

due to an upgrade to the existing dump hopper and therefore a reduction in dust. 
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Modelling results indicate that if the Pardoo DSO Project operates on its own at the 
existing public access berth (based on 0.5 Mtpa) this is likely to result in maximum 24-
hour PM10 concentration above 50 µg/m3, out to a radius of a few hundred metres around 
the berth and with an annual average increase of at least 1 µg/m3 to a similar distance. 
Although the 24-hour concentration is above the NEPM standard of 50 µg/m3, the 
estimates comply with both the daily and annual PM10 BHP Billiton targets. 

When combined with the predicted PM10 concentrations from the modelling of the 
existing and approved projects (e.g., BHP Billiton with RGP4, FMG and the existing 
PHPA activities at the port), a negligible change in the number of days with PM10 
exceeding 70 µg/m3 or the annual average concentration above 30 µg/m3 is observed at 
the existing public access berth. The modelling suggest that any increase in PM10 
emission from the Pardoo DSO Project at the existing public access berth may be offset 
by the reduction in emissions for existing PHPA operations as a result of the 
improvements to the dump hopper for ship loading. A reduction in manganese particulate 
emissions when manganese is loaded at the existing public access berth should result in 
a net benefit to air quality, given the health concerns associated with such emissions. 

Modelling results indicate that if the Pardoo DSO Project operates on its own at the 
proposed Utah Point bulk commodities berth (based on exporting 3 Mtpa) this is likely to 
result in a maximum 24-hour PM10 concentration of between 20 and 30 µg/m3 occurring 
just west of the existing PHPA land at Port Hedland. The annual average contribution will 
be slightly less than 1 µg/m3 at this location. Such concentrations are compliant with both 
NEPM and BHP Billiton PM10 standards and targets.  

When combined with the predicted annual average PM10 concentration from the 
modelling of the approved projects and the relocation of existing PHPA operations to 
Utah Point, the modelling predicts, that the annual average concentrations will be less 
than or equal to the base case (i.e., use of the existing Port Hedland public access 
berth). The number of exceedances of the PM10 24-hour 70 µg/m3 level will increase only 
at Utah Point on PHPA land. The general reduction in PM10 concentrations over the 
majority of residential areas occurs primarily because the existing PHPA operations at 
the Port Hedland public access berth will be relocated further away from the residential 
areas of Port Hedland. 

Figures 6.10 and 6.11 present contour points of the BHP Billiton PM10 target levels with 
and without the Pardoo DSO Project at both the existing and proposed berths. The 
contour plots were modelled based on the introduction of BHP Billiton’s RGP4. With the 
introduction of the Pardoo DSO Project at the existing berth, the plots indicate a 
negligible change to both the annual average level of 30 µg/m3 and the extent of the 24-
hour 10 exceedances of 70 µg/m3. With the Pardoo DSO Project at the proposed Utah 
Point berth, there is a slight contraction in the annual average 30 µg/m3 line at Port 
Hedland and an expansion in a non-residential area west of Utah Point. For the 24-hour  
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ten exceedances of 70 µg/m3, there is a reasonable contraction over this target in the 
west end of Port Hedland. 

6.3.1.6 Monitoring and Reporting 

Monitoring and reporting will be conducted in accordance with the IMS (Section 7.2), the 
Air and Noise Management Plan, and existing government conditions of approval. 

Atlas has committed to providing a community liaison officer, whose role will be to 
identify and address project-related issues within the Port Hedland community. In 
addition, a complaints line and/or email address will allow the community to interact 
directly with Atlas about various aspects of its mining operations. 

6.3.2 Noise and Vibration 

6.3.2.1 Introduction 

The noise and vibration impact assessment was undertaken by Lloyd Acoustics Pty Ltd 
(Lloyd Acoustics). The full assessment report is presented in Appendix N and is 
summarised in this section. This study assessed noise and vibration at the minesite, 
noise associated with product transport, and noise at the existing and proposed ports. 
The objectives of this assessment were to: 

• Using existing data, characterise the existing noise environment in each area. 

• Provide design recommendations to minimise the potential impact on the acoustic 
environment. 

• Predict the likely impacts of the project on surrounding receivers. 

• Quantify the impacts in extent and duration. 

• Provide recommendations on the appropriate operational mitigation and 
management measures to be employed.  

The program, Sound Plan 6.2, was used to predict the noise propagation from the 
minesite and port operations. Relevant data on local topography was entered into the 
model to ensure the predictions were site-specific. A ground absorption level of 0.8 was 
set for the land surrounding the minesite, and a 0.5 level was set for the land 
surrounding the existing and proposed ports, with zero being acoustically reflective 
(water or bitumen) and one being acoustically absorbent (grass). The default night-time 
meteorological conditions as nominated in the draft EPA Guidance No. 8 – Guidance for 
the Assessment of Environmental Noise, were used in the assessment.  

Noise modelling at the minesite involved identification of operational scenarios for each 
minesite area and was based on mining at rates of 1 and 3 Mtpa. It was assumed that 
mining operations would occur 24 hours a day, however, only product loading and 
transport is proposed for night-time. The assumptions and sound power levels used in 
the model are detailed in Appendix N. 
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Noise from blasting was calculated using equations developed by Orica Explosives 
Australia. Confined blasting has been considered in the assessment of blasting noise to 
the nearest noise-sensitive premises. Information from the blast engineers indicated a 
maximum charge mass per delay of 500 kg and a total mass of 10,500 kg/blast. 
Predictions for the blasting vibration assessment assume heavily confined blasts. 

Noise from road trains operating on public access roads was assed using the Calculation 
of Road Traffic Noise (CoRTN) algorithm. Noise associated with product transport was 
considered for three scenarios. The first scenario assumed a maximum of 88 truck 
movements per day to the existing Port Hedland public access berth over a two- to 
three-week trucking campaign. The second and third scenarios assumed a maximum of 
80 and 157 truck movements per day (for mining rates of 1.5 Mtpa and 3 Mtpa 
respectively) to the proposed Utah Point bulk commodities berth or approved Fortescue 
Metals Group (FMG) berth. It was assumed that product transport to these berths would 
be scheduled over 22 hours per day, seven days per week. 

6.3.2.2 Existing Environment  

Sensitive Receivers. The nearest sensitive receivers to all project component areas are 
identified in Section 4.4.5. These include: 

• De Grey Station and Strelley Pump Station, which are nearest to the minesite (10 km 
and 4 km respectively). 

• Residential areas along the product transport route. 

• The Esplanade Hotel in Port Hedland, which is closest to both the existing Port 
Hedland public access berth and the proposed Utah Point bulk commodities berth. 

Minesite. Ambient noise levels at the minesite are generally low given that the current 
land use is primarily pastoral, with some audible traffic noise from the Great Northern 
Highway and the Main Roads Western Australia (MRWA) gravel reserve. During 
exploration campaigns, drilling activity contributes to the existing noise levels. 

Transport Noise. Sensitive receivers along the product transport route are currently 
exposed to rail and road traffic noise. 

The Goldsworthy railway line located adjacent to the Great Northern Highway is 
operated by BHP Billiton and runs along the Great Northern Highway from BHP Billiton’s 
Yarrie mine to the Nelson Point berth at Port Hedland. Currently a train travels every 
30 minutes (Section 6.4.1). 

Traffic on the Great Northern Highway and other major roads is a significant source of 
noise to sensitive receivers within Port Hedland. The most heavily trafficked sections of 
the Great Northern Highway experience up to 10,600 vehicles per day, with up to 15.7 % 
of the existing highway traffic being heavy vehicles (i.e., Ausroad Class 3 and above). 
Traffic counts are detailed in Section 6.4.1. 
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Port Facilities (Existing and Proposed). Noise levels in the vicinity of the Esplanade 
Hotel, which is the closest sensitive receiver to both the existing Port Hedland public 
access berth and the proposed Utah Point bulk commodities berth, currently exceed 
noise regulations. Recent long-term measurements undertaken at the Port Hedland Port 
Authority (PHPA) building (approximately 200 m northwest of the Esplanade Hotel) 
showed that the background noise level throughout the day and night ranges from 
between LA90 57 to 62 dB (Appendix N). 

In addition, noise measurements undertaken in June 2004 for the proposed FMG port 
facility showed night-time noise levels of approximately LA10 53 dB(A) at Kingsmill Street 
and Simpson Street (Appendix N), which are located approximately 600 m and 2.4 km 
northeast and east-northeast of the Esplanade Hotel respectively. 

6.3.2.3 Potential Impacts 

It is generally acknowledged that excessive exposure to community and environmental 
noise can impact people’s health and well being. The potential impacts of prolonged 
exposure to unacceptable noise vary from disturbed sleeping patterns to increased 
stress. 

The following potential noise impacts have been identified primarily from an 
anthropocentric perspective. Impacts on natural values of the minesite, such as fauna, 
are addressed in the relevant impact sections. The potential anthropocentric impacts 
include the following: 

• Impacts to sensitive receivers caused by noise generated at the minesite. 

• Impacts to sensitive receivers caused by noise generated along the product 
transport route. 

• Impacts to sensitive receivers caused by noise generated from the existing Port 
Hedland public access berth and proposed Utah Point bulk commodities berth. 

Activities associated with Atlas using the FMG berth at Anderson Point will be subject to 
conditions of approval for that berth, hence, this scenario will not be discussed further 
within this section. Additionally, the noise impacts associated with product transport from 
the minesite to the FMG berth will be the same as the scenarios being assessed in this 
section. 

6.3.2.4 Management Measures  

Integrated Management System. This project will operate in accordance with an 
Integrated Management System (IMS) (Section 7.2) and the Air and Noise Management 
Plan Appendix A. 

Atlas will employ all reasonable measures to avoid, minimise and manage noise 
emissions resulting from its project. General management measures that will be 
implemented to mitigate potential noise impacts are as follows: 
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• Staff will be made aware of overall noise constraints to be adhered to during design, 
construction and operational phases of the project. 

• All machinery and mobile equipment will be maintained in accordance with 
manufacturers’ requirements and operated appropriately by competent and trained 
operators to minimise noise emissions. 

• All mobile equipment used for the project will have sound power levels equal to or 
lower than those values used in the noise impact assessment. 

• Atlas will maintain ongoing community consultation with the local community to help 
address concerns associated with the Pardoo DSO Project. 

Minesite Noise Management. Although the minesite is located too far away from 
sensitive receivers to cause adverse impacts, noise avoidance and control measures will 
be implemented as part of the company’s best practice management to ensure that the 
project presents a safe working environment and minimises impacts to the local fauna. 
Specific management measures include the following: 

• All plant, machinery and vehicles will be serviced regularly to ensure that noise 
emissions are in accordance with or lower than sound power levels used in the 
impact assessment. 

• Standard noise abatement devices, such as mufflers, will be installed on machinery 
and vehicles. 

• Blasting operations will only occur during the daytime. 

• Blasting procedures will be strictly managed, including complying with ground 
vibration and overpressure limits, to ensure the comfort of employees and to protect 
mine infrastructure. 

• Each blast will be designed by a suitably qualified person, with initial blasts being 
conservatively designed. 

Product Transport Noise Management. In addition to general management measures 
outlined above, measures to minimise noise associated with product transport are as 
follows:  

• Product transport will occur outside of the afternoon peak hour to minimise noise. 

• Product will only be transported to the existing Port Hedland public access berth on 
a campaign basis (i.e., two to three weeks up to eight times a year), effectively 
minimising the amount of time that residents are exposed to potential noise 
emissions. 

• A speed limit of 40 km/h will be observed by all product transport trucks as they 
enter the existing Port Hedland public access berth. 

• All drivers will be required to sign a Code of Conduct that requires responsible 
driving at all times (Section 5.9). 
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Port (Existing and Proposed) Noise Management. The stockpiling and ship loading 
operations at the existing Port Hedland public access berth and the proposed Utah Point 
bulk commodities berth are (or will be once operational) under the control of PHPA and 
its stevedores. Atlas will discuss the following noise management measures with these 
entities and implement them wherever possible: 

• The selection of the quietest as possible machinery and equipment. 

• The front-end loaders will be maintained to meet the manufacturers’ noise emission 
requirements. 

• The reversing beeper on the front-end loader will be non-intrusive, while still meeting 
occupational health and safety requirements. 

• The feasibility of installing exhaust silencers on the front-end loaders will be 
investigated. 

Atlas will comply with any additional reasonable noise management requirements 
stipulated by the PHPA and/or the stevedores who undertake the stockpiling and ship 
loading.  

6.3.2.5 Impact Assessment  

Objectives. The project objectives for noise and vibration are to: 

• Protect the amenity of the community from noise and vibration impacts associated 
with the project by ensuring that statutory requirements or acceptable standards are 
met. 

• Avoid unacceptable adverse impacts on the natural environment, including native 
fauna. 

Impact Assessment Criteria. 

Operational Noise Criteria  
Environmental noise in Western Australia is governed by the Environmental Protection 
Act 1986, through the Environmental Protection (Noise) Regulations 1997 (noise 
regulations). The noise regulations govern noise through three primary criteria: 
operational, construction and blasting. 

Operational noise criteria requires that noise is free of tonality, impulsiveness and 
modulation and does not significantly contribute to existing noise levels (i.e., it must not 
exceed a value that is 5 dB below the assigned level). The assigned noise level at a 
noise-sensitive receiver is defined as a base noise level plus an ‘influencing factor’. The 
influencing factor is dependent on the amount of industrial and commercial land and the 
presence of major roads within a predetermined distance of the noise-sensitive receiver. 

Given that the nearest noise-sensitive receivers to the minesite are not within 450 m of 
commercial or industrial zoned land and are not near a major road, as defined in 
Schedule 3 of the Environmental Protection (Noise) Regulations, the influencing factor is 
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calculated as zero. Under the noise regulations, the permanently uninhabited Strelley 
Pump Station caretakers’ residences correspond to the ‘industrial and utility’ type of 
premises receiving noise and have an ‘assigned noise’ level of LA10 65 dB (i.e., this 
level must not be exceeded). The De Grey Station is considered a ‘noise-sensitive’ type 
of premises and has an assigned noise level of LA10 35 dB (that must not be exceeded). 

The nearest noise-sensitive premises to the existing and proposed berths is the 
Esplanade Hotel, which is located approximately 200 m from the existing Port Hedland 
public access berth and 1.9 km from the proposed Utah Point bulk commodities berth. 
McKay Street and Crowe Street were also used as noise-sensitive premises for the 
purposes of the noise impact assessment. McKay Street and Crowe Street are located 
approximately 600 m and 1.2 km northeast of the existing Port Hedland public access 
berth and 2 km and 2.6 km southeast and east-southeast of the proposed Utah Point 
stockpile respectively. The influencing factors and assigned levels at these locations with 
respect to the noise regulations, taking into consideration the proximity of industrial and 
commercial land uses, are shown in Table 6.18. 

Table 6.18  Assigned levels for key locations in Port Hedland 
Identification Influencing Factor (dB) Assigned LA10 Level 

Esplanade 
Hotel 15 

Daytime 60 dB(A) 
Evening 55 dB(A) 

Night-time 50 dB(A) 

McKay Street 7.5 
Daytime 53 dB(A) 
Evening 48 dB(A) 

Night-time 43 dB(A) 

Crowe Street 4 
Daytime 49 dB(A) 
Evening 44 dB(A) 

Night-time 39 dB(A) 

Blasting Noise Criteria 
Blasting noise is required to satisfy management practices as defined in Regulation 11 of 
the Environmental Protection (Noise) Regulations. No airblast level resulting from 
blasting on any premises or public place, when received at any other premises, may 
exceed:  

• 125 dB L Linear peak between 0700 hours and 1800 hours on Monday to Saturday 
inclusive; or  

• 120 dB L Linear peak between 0700 hours and 1800 hours on a Sunday or public 
holiday.  

Additionally, airblast levels for nine in any ten consecutive blasts (regardless of the 
interval between each blast), when received at any other premises, must not exceed:  

• 120 dB L Linear peak between 0700 hours and 1800 hours on Monday to Saturday 
inclusive; or  
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• 115 dB L Linear peak between 0700 hours and 1800 hours on a Sunday or public 
holiday.  

Blasting Vibration Criteria 
The blast vibration level criterion adopted in the blast vibration assessment was 
Australian Standard AS2187.2-1993 Explosives – Storage, Transport and Use – Use of 
Explosives. This criterion is 10 mm/s maximum level with no more than one in ten 
consecutive blasts exceeding 5 mm/s.  

Traffic Criteria 
Traffic noise on gazetted roads is controlled by guidelines and policies developed by the 
EPA (i.e., Draft EPA Guidance Statement No. 14). The product transport campaigns to 
the existing Port Hedland public access berth is expected to occur for no more than two 
to three weeks, up to eight times a year, until an alternative berth is available. Once the 
FMG berth or Utah Point bulk commodities berth becomes available, the product 
transport campaign is likely to be continuous (up to 22 hours per day, 7 days a week).  

Minesite Noise and Vibration. The noise predicted at sensitive receivers resulting from 
mining operational noise is shown for each ‘worst-case’ mining scenario at 1 and 3 Mtpa 
mining rate in Table 6.19. Noise level contours at the minesite for the 3 Mtpa mining rate 
at Bobby and South Limb pits are shown in Figures 6.12 and 6.13 respectively. Noise 
predictions at the nearest sensitive receivers to the minesite indicate that operational 
noise from all pits complies with the assigned levels under the noise regulations. (Note 
that a maximum mining rate of 1.5 Mtpa is proposed for the Pardoo DSO Project.) In 
addition, noise levels predicted in Table 6.19 assume that all mining operations will occur 
24 hours a day, however, only product loading and transport will occur during the night. 
Noise levels are therefore expected to be considerably lower during the night than those 
predicted. 

Table 6.19  Predicted noise levels for worst-case mining (operational noise)   
Predicted Noise Levels LA10 dB Receiver Location Criterion 

LA10 dB Bobby Pit 
1 Mtpa 

Bobby Pit 
3Mtpa 

South Limb 
Pit 

1 Mtpa 

South 
Limb Pit 
3 Mtpa 

De Grey Station 
Homestead 

35 17 20 11 12 

Strelley Pump Station 651 5 10 29 30 
1 Due to industrial and utility category and proximity to the Great Northern Highway. 

Noise level predictions at the nearest sensitive receivers to the minesite resulting from 
blasting are shown in Table 6.20. The noise levels at both sensitive receivers resulting 
from blasting at the minesite are well below the maximum allowed blast noise levels. 

Noise generation at the minesite is unavoidable, however, due to the distance between 
the minesite and the nearest sensitive receivers, the impact will be negligible. The 
modelling results show that consequences of noise from mining activities (including 
blasting) will also be negligible. 
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Table 6.20  Predicted noise levels assuming confined blasts 
Predicted Linear Peak Noise Level, dB Open Pit Criteria Linear 

Peak Noise Level, 
dB  

De Grey Station 
Homestead 

Strelley Pump Station 

Bobby 115 91 89 
Glenda 115 91 89 
Alice East and  
Alice West 

115 88 89 

Olivia 115 86 89 
Connie  115 84 92 
South Limb and 
South Limb West 

115 84 99 

Predicted worst-case vibration levels during blasting activities at the minesite are 
0.31 mm/s and 1.15 mm/s at the De Grey Station homestead and Strelley Pump Station 
respectively. These vibration levels are well below the criterion of 5 mm/s and hence, are 
unlikely to significantly impact these locations. 

Product Transport Noise. The truck noise levels are presented as increases in traffic 
noise levels over the existing LA10 (18 hour) traffic noise levels based on the current traffic 
volumes. This noise level descriptor was used in the truck noise assessment, as it is 
consistent with traffic noise level objectives adopted by Main Roads Western Australia 
(MRWA). The predicted increase in traffic noise levels is shown in Table 6.21. 

The increase in LA10 (18 hour) noise levels from the trucking campaigns is between 0.1 dB 
and 0.7 dB, depending on the location of the receiver. The subjective response to these 
increases in noise levels is classified as being between ‘not perceivable’ to ‘just 
perceivable’. 

Table 6.21  Predicted increase in traffic noise levels during trucking campaigns 
Predicted Increase in Traffic Noise Levels 

LA10 (18 hour) dB 
Location 
ID1 

Location 
Description 

1 Mtpa Output 
to Port Hedland 

1.5 Mtpa Output 
to Utah Point or 

FMG Berth 

3 Mtpa Output to 
Utah Point or FMG 

Berth 
1 Great Northern 

Highway 
0.4 0.4 0.7 

2 Great Northern 
Highway 

0.4 0.4 0.7 

3 Port Hedland Rd 
(Wilson St) 

0.1 N/A N/A 

4 Port Hedland Rd 
(Wilson St) 

0.2 N/A N/A 

5 Port Hedland Rd 
(Wilson St) 

0.1 N/A N/A 

6 Great Northern 
Highway 

N/A 0.1 0.2 

7 Pinga Street N/A 0.3 0.4 
1 As shown in Figure 6.14. 



77
46

00
0m

N
664000mE 668000mE 672000mE

77
50

00
0m

N

664000mE 668000mE 672000mE

77
46

00
0m

N
77

50
00

0m
N

Job No: Figure No:

File No:

we08030

g1410_PER_f033 Pardoo DSO Project

Atlas Iron Limited
6.14Traffic noise assessment location

1

2

3

45

6

7

676000mE

676000mE

RedbankRedbank

Port HedlandPort Hedland

WedgefieldWedgefield

AirportAirport

South HedlandSouth Hedland

Utah Point proposedUtah Point proposed
bulk commodities berthbulk commodities berth

Port Hedland existingPort Hedland existing
public access berthpublic access berth

Source: Aerial Mosaic - Landgate - July 2004

Requested: Coffey Natural Systems

Drawn: CAD Resources



Pardoo DSO Project  Public Environmental Review 

6-105 
Coffey Natural Systems  we08030_6_Ch06_v2.doc/December, 2007 
 

All traffic counts were based on weekdays only, however, existing mining operations in 
Port Hedland will operate seven days per week. It is considered that weekend traffic 
would be similar to that of weekdays. Therefore, it is considered that the noise impact 
predicted for weekdays would be similar to that on weekends. 

Port (Existing and Proposed) Noise. The predicted noise levels at the key noise-
sensitive receivers resulting from stockpiling at the existing Port Hedland public access 
berth and the proposed Utah Point bulk commodities berth, are presented in Table 6.22. 
This table also shows the adjusted noise levels assuming that the noise source has tonal 
characteristics. The predicted worst-case noise level contours for the existing public 
access berth and the Utah Point bulk commodities berth are also shown in Figures 6.15 
and 6.16 respectively. 

Table 6.22  Predicted noise levels at key locations from Port Hedland  
(existing and proposed) 

Noise Level from 
Existing Public Access 

Berth 

Noise Level from Utah Point 
Bulk Commodities Berth 

Receiver 
Location 

No Tonality  Tonality 
(+ 5dB) No Tonality  Tonality 

(+ 5dB) 

Assigned Level, 
LA10 

Esplanade 
Hotel 57 62 47 52 

Daytime 60 dB(A) 
Evening 55 dB(A) 
Night-time 50 dB(A) 

McKay 
Street 48 53 45 50 

Daytime 53 dB(A) 
Evening 48 dB(A) 
Night-time 43 dB(A) 

Crowe 
Street 44 49 42 47 

Daytime 49 dB(A) 
Evening 44dB(A) 
Night-time 39 dB(A) 

The predicted noise level at key locations in Port Hedland, assuming that two front-end 
loaders are working near the top of a 12-metre-high stockpile at the existing Port 
Hedland public access berth, exceeds the evening and night-time noise level criteria at 
all key locations, as well as the daytime criterion at the Esplanade Hotel.  

For this project, the noise control options are limited, as both front-end loaders will be 
working at height with no opportunity to provide any acoustic barriers. Atlas will 
encourage PHPA and their stevedores to use quiet front-end loaders and/or silencing 
kits for the exhaust and engine that may be available. In addition, although exempt from 
the regulations, Atlas will recommend that any warning alarms should be broadband 
rather than tonal. 

Existing noise levels at Port Hedland, however, suggest that any noise from the front-end 
loaders working at the Port Hedland public access berth, although above the assigned 
noise levels, is likely to be masked by background noise levels (i.e., daytime and night-
time range LA90 57 to 62 dB). In addition, the area proposed for stockpiling is currently 
being used for the same purpose. As such, although the predicted noise is above criteria 
in the evening and night-time, existing noise levels in the area are unlikely to increase as 
a result of the project.  
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It has been acknowledged by the EPA that Port Hedland may require special 
consideration in terms of acceptable noise levels. In the EPA Bulletin 1066 (Hope Downs 
Iron Ore Project – Rail and Port Facility) on page 33, the EPA states that Port Hedland 
‘relies on industry for its long term sustainability. With this in mind, the EPA considers 
that it may be appropriate for allowable noise levels to be slightly higher in Port Hedland 
than is normally the case in other areas of the State’. In Bulletin 1066, the EPA 
recommended the following conditions relating to noise in Port Hedland: 

• West of Crowe Street – LA10 50 dB(A). 
• East of Crowe Street – LA10 44 dB(A). 

The predicted noise levels at Crowe Street resulting from the stockpiling and exporting 
operations at the existing public access berth (which is west of Crowe Street) are not 
expected to exceed the assigned levels recommended by the EPA in Bulletin 1066 (i.e., 
maximum 49 dB (including the +5dB tonality penalty)). 

It should be noted that any impact at the existing berth will be short term, with stockpiling 
occurring over a maximum of three weeks up to eight times per year. This impact 
assessment assumes maximum noise impact when both front-end loaders are working 
near the top of the stockpile; in reality, this will only occur toward the end of the stockpile-
creation period. 

The predicted noise level at key locations in Port Hedland, assuming three front-end 
loaders and the stacking plant are operating simultaneously at Utah Point, will exceed 
the evening and night-time noise level criteria at McKay and Crowe Street and marginally 
exceed the night-time criteria at the Esplanade Hotel, when adjusted for tonality. 
However, the predicted noise levels not adjusted for tonality, comply with the 
recommended noise conditions set by the EPA in Bulletin 1066.  

The noise control options at the proposed Utah Point bulk commodities berth are limited, 
however, if the opportunity arises, quiet equipment will be selected together with any 
silencing kits for the exhausts and engines that may be available, drives for the stackers 
will be covered and warning alarms will be broadband rather than tonal.  

Current noise levels within the existing public access berth may be able to be reduced 
with cooperation from PHPA and its stevedores through the management measures 
outlined in Section 6.3.2.4. 

6.3.2.6 Monitoring and Reporting 

Monitoring and reporting will be conducted in accordance with the IMS (Section 7.2), the 
Air and Noise Management Plan, and existing government conditions of approval. 

Atlas has committed to providing a community liaison officer, whose role will be to 
identify and address project-related issues within the Port Hedland community. In 
addition, a complaints line and/or email address will allow the community to interact 
directly with Atlas about various aspects of its mining operations. 
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6.4 Social Surrounds and Other Factors 

6.4.1 Traffic 

6.4.1.1 Introduction 

Sinclair Knight Mertz (SKM) was commissioned in 2007 to conduct an assessment of the 
impact of the proposed project product transport on the existing traffic network. The 
findings of this traffic assessment is summarised in this section, and the full report is 
included in Appendix O. 

The primary objectives of the traffic assessment were to: 

• Review the existing transport conditions in the local and wider area, including road 
and intersection operation, public transport services and crash statistics. 

• Determine the traffic volume generated by existing and future projects. 

• Assess the impact of the Pardoo DSO Project on the transport network within the 
Town of Port Hedland. 

• Present findings of the assessment and make recommendations with respect to 
minimising any identified impacts associated with the Pardoo DSO Project. 

The transport assessment report prepared by SKM has been prepared in accordance 
with the Western Australian Planning Commission’s guidelines. Paramics modelling 
software was used for the assessment of key road sections and intersections using a 
coordinated approach and not in isolation. To provide a detailed understanding of the 
Pardoo DSO Project on key intersections and road sections, two analysis techniques 
were used: intersection assessment and road section assessment. 

Intersection Assessment. To assess the impact on the proposed product transport 
route intersections, analysis was undertaken using the industry standard computer 
modelling software, aaSIDRA. A number of intersection-analysis criteria are assessed 
during the analysis process, including the number of vehicles through the intersection 
per hour, the percentage of heavy vehicles, the degree of saturation, average delay (i.e., 
waiting time) and the extent of potential traffic queues. 

Reporting using this type of modelling is in the form of the degree of saturation 
experienced by each traffic movement at the intersection. In addition, a level of service is 
provided for the intersection as a whole. 

The degree of saturation is the measurement used to determine the quality of traffic 
service at intersections, and is defined as the ratio of demand flow to capacity. 
Theoretically, a degree of saturation of one or more implies that there are too few gaps 
of suitable size to allow traffic from minor roads to safely cross through traffic on the 
opposing major road. As a result, the motorists on the minor road will typically 
experience long delays and significant queuing, and safety may be a problem. In 
practice, however, a practical operational capacity occurs between 0.8 and 0.85, when 
traffic on minor roads only begins to experience increased queuing and delays. 
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Road Section Assessment. An assessment of the project’s impact on the road sections 
of the proposed product transport route was undertaken using spreadsheet modelling 
techniques. 

In accordance with Austroads GTEP Part 2, a ‘level of service’ concept was used to 
determine the quality of the highway operation on the surrounding road network. The six 
levels of service are designated A to F, with level of service A (LOS A) representing the 
best operating condition (i.e., at close to free flow) and level of service F (LOS F) the 
worst (i.e., forced flow). More specifically, levels of service (LOS) are defined as follows: 

• LOS A. Individual drivers are virtually unaffected by others in the traffic stream. Their 
freedom to select their own desired speed and to manoeuvre in the traffic stream is 
extremely high, and the general level of comfort and convenience is excellent. 

• LOS B. Individual drivers still have reasonable freedom to select their desired speed 
and to manoeuvre in the traffic stream, however, the general level of comfort and 
convenience is less than at LOS A. 

• LOS C. Most drivers are restricted to some extent in their freedom to select their 
desired speed and to manoeuvre in the traffic stream. The general level of comfort 
and convenience declines noticeably at this level. 

• LOS D. All drivers are severely restricted in their freedom to select their desired 
speed and to manoeuvre in the traffic stream. Traffic is close to the upper limit of 
stable flow, the general level of comfort and convenience is poor, and small 
increases in traffic flow will usually cause operational problems. 

• LOS E. Traffic volumes are at or close to capacity, and drivers have virtually no 
freedom to select their desired speed or to manoeuvre. Traffic flow is unstable, and 
minor disturbances will result in stop-start conditions. 

• LOS F. Flow is forced, and the amount of traffic approaching the point under 
consideration (e.g., an intersection) exceeds that which it can handle. Stop-start 
conditions apply and queuing and delays result. 

Modelling and Assessment Assumptions. To accurately model the effects of heavy 
vehicles, long vehicles and road trains on the road network using aaSIDRA software, it 
was necessary to convert these larger vehicles into equivalent passenger cars. 

Modelling was only undertaken for the morning and afternoon peak periods, given that 
these are the periods of maximum traffic and hence, the maximum level of delay or 
congestion on any road intersection or road. Conversely, if there is no significant delay or 
congestion during peak periods, then it was assumed that there will be no significant 
delay or congestion during non-peak periods. 

The impact assessment included an increase in existing traffic of 5 % per annum, which 
is the predicted increase in traffic in the Port Hedland region over the next 10 years. 
Light vehicle traffic for the transport of the workforce to and from the minesite was also 
included in the modelling. Service and product supply traffic was not included, as this 
traffic is not anticipated to occur during peak hour. 



Pardoo DSO Project  Public Environmental Review 

6-111 
Coffey Natural Systems  we08030_6_Ch06_v2.doc/December, 2007 
 

The traffic impacts associated with product transport from the project minesite to the 
Fortescue Metals Group (FMG) berth at Anderson Point will be the same as the 
scenarios being assessed for the proposed Utah Point bulk commodities berth. As such, 
the FMG impact assessment scenario is not considered further in this section. 

6.4.1.2 Existing Environment 

Product Transport Route Definition. The proposed product transport route from the 
Pardoo DSO Project minesite to the existing Port Hedland public access berth and the 
proposed Point Utah bulk commodities berth consists of two main roads (i.e., the Great 
Northern Highway and Port Hedland Road/Wilson Street) and three local roads (i.e., 
Pinga Street, Cajarina Road and Finucane Road). Each of these routes is shown in 
Figures 1.4 and 5.11, and presented in Section 5.9. 

As detailed in Section 5.9, the proposed product transport route to the existing Port 
Hedland public access berth is: 

• Right turn onto the Great Northern Highway at the minesite access road intersection. 

• Right turn onto Port Hedland Road (which becomes Wilson Street west of McGregor 
Street). 

• Left turn into the port at the intersection of Wilson Street and Wedge Street.  

The proposed product transport route to the proposed Utah Point bulk commodities berth 
(and FMG berth) is: 

• Right turn onto the Great Northern Highway at the minesite access intersection. 

• Left turn onto Port Hedland Road. 

• Turn right at the Great Northern Highway/Wallwork Road intersection. 

• Continue straight through the Great Northern Highway/Pinga Street intersection. 

• Left turn into Cajarina Street. 

• Continue straight onto the FMG access road and onto the PHPA Finucane Island 
access road. 

All of these roads are controlled by Main Roads Western Australia (MRWA), apart from 
Cajarina Street and Pinga Street, which are under the control of the Town of Port 
Hedland Council. All roads are sealed, well-maintained roads. There is an existing 
concessional loading approval to allow operation of quad-configuration road trains on the 
Great Northern Highway between the Marble Bar turnoff and Port Hedland. 

Existing Traffic Levels and Characterisation. 

Traffic Volumes 
The most recent available traffic count data along the product transport route is 
presented in Table 6.23 and Figure 6.17. 
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Table 6.23  Average weekday traffic volumes  
Location Date of Survey Volumes  

(vehicles 
per day) 

Source 

Wilson Street Aug 2006 7,629 MRWA 
Port Hedland Road July 2006 10,630 MRWA 
Wallwork Road July 2006 9,070 MRWA 
Pinga Street  July 2006 6,750 MRWA 
Great Northern Highway East of Port 
Hedland Road 

July 2006 2,940 MRWA 

Great Northern Highway South of Port 
Hedland Road 

Feb 2006 10,640 MRWA 

Great Northern Highway South of 
Pinga Street 

July 2006 1,890 MRWA 

Cooke Point Drive Mar 2004 5,400 ToPH1 
Hamilton Road North off Forrest Circle Jul 2004 2,765 ToPH 
1 ToPH = Town of Port Hedland. 

Analysis of this data revealed that the two common peak hours for traffic in Port Hedland 
are from 6.00 a.m. to 7.00 a.m. and from 4.00 p.m. to 5.00 p.m., although individually 
across the network, peak times generally occur between 6.00 a.m. to 8.00 a.m., and 
4.00 p.m. to 6.00 p.m.11. Both of these peak hours are outside the school zone hours of 
7.30 a.m. to 9.00 a.m. and 2.30 p.m. to 4.00 p.m. 

Given that the majority of the heavy traffic and a large proportion of the light vehicle 
traffic on the product transport route is bound for the ports or industrial operations, such 
as BHP Billiton and FMG (which operate seven days a week), it has been assumed that 
weekend traffic does not differ significantly from the weekday traffic presented in 
Table 6.23. 

                                                        

 

11 Detailed examination of the traffic count data shows that the peak hours occur during 6.00 to 8.00 a.m. in the morning and 
4.00 to 6.00 p.m. in the afternoon (Appendix A of SKM (2007) presented in Appendix O). Traffic assessments are required to 
be undertaken for a common peak hour in the morning and afternoon, and therefore, a morning peak hour of 6.00 to 7.00 
a.m. and an afternoon peak hour of 4.00 to 5.00 p.m. have been selected for the purpose of this assessment. 
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Traffic Characterisation 
Approximately 90 % of vehicles on the roads within Port Hedland are light vehicles, 
decreasing to approximately 74 % closer to the minesite. The proportion of long vehicles 
and road trains (Ausroad Class 10 and above) is lowest on the Great Northern Highway 
south of Port Hedland Road (i.e., between Port Hedland and South Hedland) at 
approximately 2 %, increasing to approximately 14 % on the Great Northern Highway 
closer to the minesite. 

Bus Routes 
BHP Billiton operates a number of private buses for employees, all of which use the 
same road sections as the product transport route. There are four public bus routes in 
the Port Hedland region, two of which use sections of the product transport route. 
Specific information relating to the local school bus service was unavailable for this 
impact assessment. 

Rail Line Crossings 
The product transport routes also intersect a number of rail lines, with all crossings in the 
form of level crossings with boom gates and lights (Figure 6.17). The existing rail 
network is owned and operated by BHP Billiton and incorporates the Goldsworthy line, 
which runs east-west to Finucane Island, and the Newman line, which runs north-south 
to Nelson Point. Additionally, FMG has approval to construct and operate a 310-km rail 
line linking mining operations at Cloud Break to two new berths at Anderson Point. Hope 
Downs and Rio Tinto are also currently conducting feasibility studies for additional rail 
lines in the Port Hedland area. 

Intersections and Road Sections. 

Route to the Existing Port Hedland Public Access Berth 
There are two critical intersections for the product transport route to the existing Port 
Hedland public access berth, namely, Cooke Point Drive/Port Hedland Road and Great 
Northern Highway/Port Hedland Road. Figure 6.17 shows the location of Cooke Point 
Drive as represented by a green number ‘8’, and the location of Great Northern 
Highway/Port Hedland Road as represented by a red number ‘1’. 

During afternoon peak hour, Cooke Point Drive/Port Hedland Road intersection currently 
operates at LOS C for a left turn out of Cooke Point Drive and at LOS D for a right turn. 
There is some queuing experienced on Cooke Point Drive prior to this intersection, 
although the degree of saturation remains low due to the relatively low traffic levels using 
this road.  

The Port Hedland Road/Great Northern Highway intersection has an existing high 
degree of saturation during afternoon peak hour (0.82 for a right turn into Great Northern 
Highway and 0.82 for a right turn into Port Hedland Road). These values are significantly 
lower for the morning peak hour (0.66 for a right turn into either Great Northern Highway 
or Port Hedland Road). This can be translated to mean that the intersection is currently 
operating at capacity during afternoon peak hour and that the predicted 5 % per annum 
increase in traffic across the region may result in operational problems at this 
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intersection, regardless of any new projects (like the Pardoo DSO Project) that 
commence and increase traffic on the network.  

Port Hedland Road/Wilson Street is the only distributor road servicing the existing berth 
and the town centre of Port Hedland. Currently, during morning and afternoon peak 
hours, the LOS on Port Hedland Road/Wilson Road is ‘C’. 

Route to the Proposed Utah Point Bulk Commodities Berth 
There are four intersections along the product transport route to the proposed Utah Point 
bulk commodities berth. Figure 6.17 shows the locations of these intersections as 
represented by the red numbers ‘1’ to ‘4’. 

In general, all existing intersections are operating at degrees of saturation ranging from 
0.06 to 0.55 during morning and afternoon peak hours. The exception is the Great 
Northern Highway/Port Hedland Road intersection (red number ‘4’, Figure 6.17), where 
the existing degree of saturation during afternoon peak hour for a right turn into Port 
Hedland Road is already at 0.82. For comparison, during morning peak hour, this turn 
has an existing degree of saturation of only 0.39.  

Currently during morning and afternoon peak hours, the LOSs on the Great Northern 
Highway, Port Hedland Road, Wallwork Street, Pinga Street and Cajarina Street range 
from A to C (Table 6.24). 

Table 6.24  Existing Road Section LOSs  
Road Section A.M.  

Peak Hour LOS 
P.M.  

Peak Hour LOS 
Port Hedland Road from Great Northern Highway 
intersection to entrance to existing public access berth. 

C C 

Great Northern Highway from out of town to Port 
Hedland Road intersection. 

A A 

Great Northern Highway from Port Hedland Road 
intersection to Wallwork Road intersection. 

A A 

Pinga Street C C 
Cajarina Street A A 
Access Road to Utah Point/FMG Berth A A 

Intersection Crash Data 
Available crash data from the relevant intersections was analysed. Results indicate that 
accidents involving trucks and road trains are not currently over-represented regarding 
crash data or crashes resulting in death or injury.  

6.4.1.3 Potential Impacts 

Atlas proposes to use quad-configuration road trains for product transport. The maximum 
truck movements for each export scenario are presented in Table 5.9 and Table 5.10 in 
Section 5.9. In addition to this truck traffic, the proportion of light vehicle traffic may 
increase due to employees commuting from Port Hedland residential areas to the 
minesite each day.  
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The potential impacts on traffic within Port Hedland from the Pardoo DSO Project are 
outlined below: 

• Increase in traffic volumes and percentage of heavy truck traffic, resulting in a 
decrease in the existing level of service for intersections and the road network in 
general. 

• Increased truck traffic, resulting in increased noise impact for adjacent residents (this 
impact is covered in Section 6.3.2). 

6.4.1.4 Management Measures 

Integrated Management System. This project will operate in accordance with an 
Integrated Management Section (IMS) (Section 7.2), which will include a Transport 
Management Plan (Appendix A). 

Traffic Volumes. Atlas will employ haulage contractors to transport product from the 
minesite to Port Hedland and the relevant berth. These contractors will have well-
maintained, roadworthy trucks and will operate within all road rules, as well as in 
compliance with the requirements of the concessional loading approval. 

Atlas proposes to use quad-configuration road trains for product transport. These trucks 
tend to be newer than a triple-configuration road train fleet and as such, are better 
maintained. Additionally, the larger capacity of the quad-configuration trucks results in 
fewer truck trips being required.  

To reduce the impact on the LOS of intersections and road sections during afternoon 
peak hour (i.e., the time that has been identified as the most critical with respect to 
potential impact), Atlas has agreed to impose a project-related restriction to product 
transport through the Port Hedland town. No product trucks will truck within the Port 
Hedland town area during the afternoon peak period (i.e., 4.00 p.m. to 6.00 p.m.). Trucks 
will still transport along the Great Northern Highway outside of the town area during this 
time.  

Atlas has also committed to using covered trucks, which will negate the potential for 
rocks to drop off the trucks onto the road or onto following cars, and the generation of 
dust emissions during product transport. 

Atlas has committed to imposing a Code of Conduct on all of the contract truck drivers. 
This Code of Conduct will consist of a number of commitments, such as travelling within 
the required speed limit, limiting the use of air brakes near residential areas, being aware 
of bus routes and schedules, (and minimising interaction where possible), and ensuring 
that their truck is well-maintained and roadworthy at all times. All truck drivers will sign 
this Code of Conduct, and any confirmed breach of these conditions will result in 
disciplinary action by the employer. The Code of Conduct will be made available to the 
public.  
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Atlas will encourage its contractors to use buses to transport their employees, thereby 
minimising the number of cars on the road. Shift hours will also be reduced to account 
for the travel time to and from the minesite and thus combat fatigue. 

Traffic Noise. Please see Section 6.3.2. 

6.4.1.5 Impact Assessment 

Objectives. The project objectives for traffic are to ensure that unacceptable road and 
road intersection operational problems do not occur as a direct consequence of the 
project, and that Atlas complies with all statutory requirements and government 
guidelines. 

Existing Port Hedland Public Access Berth. 

Road Sections 
The existing LOSs for the relevant product transport route road sections are presented in 
Table 6.24. It was identified that the section of Port Hedland Road between the Great 
Northern Highway and Wilson Street is predicted to reduce from a LOS C to a LOS D 
during afternoon peak hour in the future due to the forecasted increase in residential 
traffic of 5 % per year and the potential increase in traffic from Cooke Point residential 
area. This reduction in LOS is predicted to occur regardless of additional truck traffic as a 
result of this project. 

Sensitivity analysis has revealed that an additional 20 quad-configuration road train 
movements per hour (i.e., 10 each way) can be added to these road sections during the 
morning and afternoon peak hours before the LOS reduces to D. As the worst-case 
scenario for the proposal is for a maximum of five truck movements per hour based on a 
20-hour day over a two-week period, no change in the road section level of service is 
forecasted as a result of the project. 

Intersections 
The critical intersections along this product transport route are the Cooke Point/Port 
Hedland Road and the Port Hedland Road/Great Northern Highway intersections. 

Sensitivity analysis on the Cooke Point/Port Hedland Road intersection identified that an 
additional four truck movements per hour (two each way) can be added to the existing 
traffic prior to the LOS of the intersection deteriorating from D to E during the afternoon 
peak hour. This assessment was only conducted for afternoon peak hour, as there is 
significantly more traffic during this time than the morning peak hour. As the worst-case 
scenario for the proposal is for a maximum of five truck movements per hour based on a 
20-hour day over a two-week period, it is assumed that by avoiding trucking during the 
afternoon peak period, the degree of saturation of this intersection will not result in 
unacceptable delay or congestion (although there may be an increase).  

Traffic movement at the Great Northern Highway/Port Hedland Road intersection is at 
practical capacity during the afternoon peak under the existing traffic conditions (i.e., 
greater than 0.8). However, there is currently no unacceptable delay or congestion 



Public Environmental Review  Pardoo DSO Project 
 

6-118 
we08030_6_Ch06_v2.doc/December, 2007  Coffey Natural Systems 
 

during the morning peak period, with a maximum modelled degree of saturation of 0.39. 
Atlas has committed to avoid peak afternoon transport movements. 

Proposed Utah Point Bulk Commodities Berth. After the opening of the proposed 
Utah Point bulk commodities berth (expected in 2009), or when negotiations with a third 
party berth provider are concluded, it is anticipated that all current mineral transport 
operations to the existing Port Hedland public access berth will be redirected to the 
proposed Utah Point berth.  

The road train product transport forecast to arise from the opening of the Utah Point 
development is 9 Mtpa. The transport of product will result in approximately 183 full 
quad-configuration road trains per day operating between Utah Point and the Great 
North Highway from the east. Of this figure, the Pardoo DSO Project will contribute 40 
road trains per day, or approximately 22 %. 

Road Sections  
The existing LOSs for the relevant product transport route road sections are presented in 
Table 6.24. Analysis identified that, with the addition of the full 9-Mtpa operating capacity 
of Utah Point (which includes the Atlas transport), there will be no decrease in the LOS 
of the relevant road sections during the morning peak hour. Atlas’s commitment to avoid 
product transport during the afternoon peak hour means there will be no unacceptable 
congestion or delay on the existing road sections, nor is there predicted to be an 
unacceptable impact on the existing level of service on relevant road sections as a result 
of the project. 

Intersections 
Detailed analysis of the critical intersections along this product transport route identified 
various potential impacts as the result of the additional traffic associated with the full 9-
Mtpa Utah Point transport scenario during the afternoon peak hour only. The 
assessment of the morning peak hour identified that there will be minimal alteration in 
the existing degree of saturation of the intersections, with the addition of the quad-
configuration road trains (Tables 6.25 to 6.28). 

Table 6.25  Cajarina Rd/Pinga St: morning peak hour degree of saturation 
comparison  

Movement From 2006 2009  
(quads) 

Change (quads) 

Cajarina, left 0.191 0.500 0.309 
Cajarina, right 0.191 0.500 0.309 
Pinga, right 0.064 0.070 0.006 
Pinga, through to GNH 0.064 0.070 0.006 
Pinga, left 0.223 0.300 0.077 
Pinga, through to Wedgefield 0.224 0.300 0.076 
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Table 6.26  Great Northern Hwy/Pinga St: morning peak hour degree of saturation 
comparison 

Movement From 2006 2009  
(quads) 

Change (quads) 

GNH, right 0.157 0.270 0.113 
GNH, left to Pinga 0.157 0.270 0.113 
Pinga, through 0.179 0.320 0.141 
Pinga, right 0.179 0.320 0.141 
GNH, through 0.240 0.260 0.020 
GNH, left 0.241 0.260 0.019 

 

Table 6.27  Great Northern Hwy/Wallwork Rd: morning peak hour degree of 
saturation comparison 

Movement From 2006 2009  
(quads) Change (quads) 

GNH, left 0.082 0.130 0.048 
GNH, right to Wallwork 0.227 0.450 0.223 
Wallwork, left 0.115 0.132 0.017 
Wallwork, through 0.194 0.223 0.029 
GNH, through 0.049 0.055 0.006 
GNH, right  0.305 0.611 0.306 

 

Table 6.28  Great Northern Hwy/Port Hedland Rd: morning peak hour degree of 
saturation comparison 

Movement From 2006 2009 
(quads) 

Change (quads) 

GNH, through 0.143 0.150 0.007 
GNH, right 0.052 0.140 0.088 
Port Hedland, through 0.079 0.087 0.008 
Port Hedland, left 0.023 0.025 0.002 
GNH, left 0.018 0.061 0.043 
GNH, right to Port Hedland 0.393 0.640 0.247 

Given the commitment to not transport product on these roads during the afternoon peak 
hour and despite the possibility of increased levels of congestion or delays, no 
unacceptable levels of congestion or delay to existing traffic flow as a result of this 
project are forecasted. 

In summary, no unacceptable level of delay or congestion on any intersection or section 
of road is expected during the morning peak hour with the forecasted increase in road 
train traffic after commencing the project, and therefore, none is expected during the off-
peak hours either. There will be noticeable increases in the degree of saturation for 
some turning movements at intersections during these times; however, they will remain 
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below 0.8, that is, the level at which increases in delay and queuing (such as at rail 
crossing) are considered to result in operational problems. Given that the Pardoo DSO 
Project represents only 20 % of this traffic and is committed to avoiding the afternoon 
peak period (4.00 p.m. to 6.00 p.m.), no unacceptable road or intersection operational 
problems are forecasted along the product transport route.  

No significant impact on pedestrian, cycling or public transport is expected, primarily 
because the proposed product transport route is on an established route for road trains. 

6.4.1.6 Monitoring and Reporting 

Monitoring and reporting will be conducted in accordance with the IMS (Section 7.2), the 
Transport Management Plan (Appendix A), and existing government conditions of 
approval. 

Atlas will enforce a truck driver’s Code of Conduct (Section 6.4.1.4) and will make this 
code publicly available. Any breaches of the code will be recorded in accordance with 
the IMS complaints procedure and if confirmed, will result in disciplinary action. 
Complaints and the corrective action implemented in response to any complaints will be 
reported annually. 

6.4.2 Indigenous Heritage 

6.4.2.1 Introduction 

A number of ethnographical and archaeological indigenous heritage field surveys have 
been undertaken across the minesite over the last two years in response to planned 
exploration disturbance. The objectives of the field surveys were to: 

• Identify any Aboriginal heritage sites in the vicinity of the relevant project areas. 
• Identify appropriate management measures in consultation with the Ngarla people. 
• Identify any potential impact on those sites. 

A consolidation report conducted by the Pilbara Native Title Service (PTNS) is presented 
in Appendix P and is summarised in this section. 

6.4.2.2 Existing Environment 

The minesite is located within the area inherited by the Ngarla people under the Native 
Title Act 1993 (Federal Court File No. WAG6185/98 and Tribunal File No. WC99/026). 
Atlas has signed a deed of agreement with the Ngarla people (dated 10 June 2006) and 
is currently conducting exploration activities on site in accordance with this agreement 
and in regular consultation with the Ngarla people and their representatives, PNTS 
(Section 3.2.2). The deed of agreement between the Ngarla people and Atlas covers a 
number of aspects, including ongoing consultation, survey requirements and protocols, 
provision of environmental assessment and management documentation, investigation 
of employment and contracting opportunities, the establishment of a joint Monitoring and 
Liaison Committee, cultural awareness training and compensation. 
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Ethno-historical sources indicate that the Ngarla people’s traditional land extends from 
the mouth of the De Grey River, inland to Yarrie (Eureka, 2005). Knowledge of the 
Ngarla people’s activities in the region indicated that the minesite area contains common 
plant species traditionally used for cooking, favoured animal species and, potentially, 
appropriate geology for grinding stones. The preferred habitat for most plant and animal 
species that were traditionally exploited by the Ngarla people in the Ord Range suggests 
that camp sites and specific areas of activity, such as food preparation areas, are more 
likely to be found on the floodplains and gilgai in the northeast, rather than in the 
shrubland sandplains in the west (Eureka, 2005). 

A search conducted by PNTS of the Department of Indigenous Affairs (DIA) Aboriginal 
Heritage Inquiry System identified 12 registered sites on or in close proximity to the 
minesite, as defined by E45/2330 and the northern portion of E45/2380. The sites 
closest to Atlas tenements are identified Figure 6.18 and are listed in Table 6.29. 

Table 6.29  DIA indigenous heritage sites 
Lease No. Site ID Site Name Type Coordinates1 

7402 Poisoned Python Pool Ceremonial Artefacts 
Scatter 

728460E 
7752056N  
(Unreliable) 

74032 Gully Pool Artefacts, Camp 728640E 
7755056N 
(Unreliable) 

74042 Fisherman’s Cave N/A CLOSED SITE 
74052 Ridley River Pool N/A CLOSED SITE 

EL45/2330 

74062 Ord Range Ochre 
Quarry 

N/A CLOSED SITE 

6972 Bulganya Lake Ceremonial CLOSED SITE 
20122 Nyartinjikapunya Pool Mythological 735640E 

7752156N 
(Reliable) 

200852 Telfer Infrastructure 
Corridor 01 

Artefacts/Scatter 721000E 
7748964N 
(Reliable) 

207912 Telfer Infrastructure 
Corridor 

Artefacts/Scatter 721340E 
7748814N 
(Reliable) 

22152 Refuge Cave Historical 723659E 
7750061N 
(Reliable) 

21049 Telfer Infrastructure 
Corridor 07 

Artefacts/Scatter 721340E 
7752781N 
(Reliable) 

EL45/2380 
 

21050 Telfer Infrastructure 
Corridor 08 

Artefacts/Scatter 741382E 
7752854N 

1 DIA gives a 'Closed' access code to sites only where informants have requested the information to remain 
    confidential. To preserve the confidentiality of Closed sites, DIA publishes their locations within one or more  
    2 km2 boxes, which act as indicators for the presence of sites rather than the exact boundaries. 
2 Sites that are within or in close proximity to the minesite. 
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Each survey of the planned exploration areas across the minesite was undertaken in the 
presence of representatives of the Ngarla people (Ngarla Native Title Working Group). 
The surveys employed followed either the Work Program Clearance ethnographic survey 
model or the Work Area Clearance ethnographic and archaeological model. Surveys 
were generally undertaken on foot using a series of parallel transects. 

The coverage area for each survey is depicted in Figure 6.18. The results and 
recommendation of each survey are summarised in Table 6.30. 

6.4.2.3 Potential Impacts 

The development of the Pardoo DSO Project can potentially impact indigenous heritage 
through: 

• Ground disturbance resulting in disturbance of known indigenous sites of 
significance. 

• Ground disturbance resulting in disturbance of unknown indigenous sites of 
significance. 

• Impact on landscape values, due to changes in landscape and topography. 

6.4.2.4 Management Measures 

Integrated Management System. This project will operate in accordance with an 
Integrated Management System (IMS) (Section 7.2) and the Indigenous Peoples Policy 
(Box 7.2). Management for indigenous heritage will be ongoing and determined in 
consultation with relevant stakeholders to ensure potential impacts are mitigated. 

Disturbance of Known Indigenous Sites of Significance. In addition to the 
ethnographical and archaeological surveys that were undertaken within the minesite, 
mitigation measures for minimising risk of disturbance to known Indigenous sites of 
significance have been agreed on with the Ngarla people. These measures include the 
following: 

• Additional surveys (both archaeological and ethnographic) will be undertaken for 
areas of proposed project disturbance that have not yet been completely surveyed 
for both disciplines. These surveys will be completed prior to any ground disturbance 
commencing. 

•  Atlas will consult with the Ngarla people and PNTS to identify the significance of all 
artefacts found on site should items of interest be identified during the additional 
survey work. Where appropriate, and where agreement is reached with the Ngarla 
people, Atlas will record the location of the artefacts and seek Section 18 approval 
under the Aboriginal Heritage Act 1972 to remove the artefacts from the disturbance 
area. All artefacts will be provided to the Ngarla people. All appropriate agreements, 
approvals and consultation will occur prior to ground disturbance and will be reported 
in the project annual environmental report (AER). 
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Table 6.30  Summary of results from ethnographic and archaeological surveys conducted within the minesite 
Date and Type of 
Survey 

Planned Exploration 
Area (project areas 

in bold) 

Result of Survey Recommendations 

1. June 2005 
 
Archaeological  
Work Area 
Clearance  
 
Ethnographic 
Work Program 
Clearance 

Dean 
Access track 1 
Rosita 
Bobby 
Orson 
Joan 
Olivia 
Connie 
Leo 
Monty 
Access track 2 

• Four sites located on DIA search. 
• Field search showed access track routes not 

flagged, coordinates not supplied by Atlas. 
• Four archaeological sites, 13 isolated 

artefacts, and artefacts scatter found.  
• All sites detailed with coordinates. 

• Archaeological clearance of area with avoidance of sites recommended. 
• Ethnographic clearance for discrete drilling points only and access tracks 

as delineated by coordinates supplied. 
• Ngarla people must be consulted prior to further work programs. 
• Further archaeological surveys required with regards to site assessment. 

 2. October 2005 
 
Ethnographic 
Work Area 
Clearance 
 

South Limb 
Alice  
Access Track to 
Alice  
East Bobby, North 
Bobby, West Bobby  

• Five DIA sites found. • Ethnographic clearance secured for work area, including discrete drilling 
points and access track with coordinates supplied. 

3. November 2005 
 
Archaeological 
Work Area 
Clearance 
 

South Limb 
Alice  
Access Track to 
Alice  
East Bobby, North 
Bobby, West Bobby 

• Three archaeological and three ethnographic 
sites found within 3 km of area (not in area 
boundary). 

• Proposed route for access track not properly 
flagged. 

• Artefactual scatter located but no sites found. 

• Archaeological clearance for drilling secured with precautionary provisos, 
due to possibility of archaeological and ethnographic sites near any water 
sources and rocky outcrops in ranges. 

• Access road needs to be delineated and should not exceed 15 m in width. 
• If human remains found, all work must cease and the Police, the Ngarla 

people and the DIA must be informed. 
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Table 6.30  Summary of results from ethnographic and archaeological surveys conducted within the minesite (cont’d) 
Date and Type of 
Survey 

Planned Exploration 
Area (project areas 

in bold) 

Result of Survey Recommendations 

4. May 2006 
 
Ethnographic 
Work Area 
Clearance 

Three areas: Bag 
Farm, Lena and Kerry 

• Three DIA sites in clearance area. • Ethnographic clearance of three areas for specific drilling programs. 
• White ochre site to be avoided with 40-m buffer. 
• Two isolated artefacts to be relocated. 
• Buffer zone of 20 m around water hole. 
• Monitors to be engaged for any earth moving works undertaken at Area 2 

or graded tracks to any of the 3 project areas. 
• If human remains found, all work must cease and the Police, the Ngarla 

people and the DIA must be informed immediately. 
5. June 2006 
 
Ethnographic  
Work Program 
Clearance 

14 km of access tracks 
and drill lines for 
‘Ridley’ (West), Monty 
1’, and ‘Monty 2’ 

• Seven DIA sites in clearance area. 
• Significant amount of ethnographic material 

through about half of clearance area. 

• Ethnographic clearance of 10 areas for specific discrete drilling programs. 
• Area 2 was not cleared and required further archaeological Work Area 

surveys prior to any clearance. 
• If human remains found, all work must cease and the Police, the Ngarla 

people and the DIA must be informed immediately. 

6. February 2007 
 
Heritage Survey 
Work Program 
Clearance 

Ridley 
Monty 1 
Monty 2 
Rachel  

• Several registered sites in vicinity. 
• Ground disturbance has occurred at 722402E 

and 719439N, cleared for drill pad. 

• Ethnographic clearance for specific drill lines at 40-m intervals only. 
• Drill line areas not to exceed 30 m in width, must run in straight line. 
• Jacob prospect not to be drilled between 719439E 779835N and 

719439E 7749900N. Artefacts found. 
• Access track not exceed 5 m in width. 
• Discussions must be maintained with Ngarla prior to any further proposed 

works. 
• Should artefacts be found they should not be moved until evaluated by 

Ngarla representatives. 
• If human remains found, all work must cease and the Police, the Ngarla 

people via PNTS and the DIA must be informed immediately. 
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Table 6.30  Summary of results from ethnographic and archaeological surveys conducted within the minesite (cont’d) 
Date and Type of 
Survey 

Planned Exploration 
Area (project areas 

in bold) 

Result of Survey Recommendations 

7. April 2007  
 
Heritage Survey 
Work Program 
Clearance  

Isobel 
Olivia 
Fay 
Floyd 
Alice 
Ord 
Temp Camp PT1 
Temp Camp PT2 
Access road 

• Sites in area but none directly affected by this 
program, although caution should be 
stressed. 

• Ethnographic clearance for specific drill lines only. 
• Floyd area not cleared as it requires archaeological surveying. 
• Access road not cleared as it requires further discussion. 
• Area for drill lines not to exceed 30 m in width and run in straight line. 
• Two monitors present for camp constructions PT1 and PT2. 
• Access track from PT2 must run in straight line and not exceed 5 m in 

width. 
• Any site identified must be reported to Ngarla people immediately. 
• If human remains found, all work must cease and the Police, the Ngarla 

people via PNTS and the DIA must be informed immediately. 
8. April 2007 
 
Archaeological 
Survey 
Work Area 
Clearance 

Floyd prospect  • Several registered sites in vicinity. 
• Ground disturbance has occurred at 

722402E and 719439N, cleared for drill pad. 

• Ethnographic clearance for specific drill lines at 40-m intervals only. 
• Drill line areas not to exceed 30 m in width, must run in straight line. 
• Jacob prospect not to be drilled between 719439E 779835N and 

719439E 7749900N. Artefacts found. 
• Access track not exceed 5 m in width. 
• Discussions must be maintained with Ngarla prior to any further proposed 

works. 
• Should artefacts be found, they should not be moved until evaluated by 

Ngarla representatives. 
• If human remains found, all work must cease, and the Police, the Ngarla 

people via PNTS and the DIA must be informed immediately. 
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• No disturbance will occur to sites of high significance, such as the Ridley River Pool 
and Fisherman’s Cave. These sites will be designated on the ground with 
appropriate signage requesting no entry. 

• All minesite ground disturbance will occur within designated and heritage surveyed 
areas. 

• Where requested by the Ngarla people, Atlas will invite at least two Ngarla people to 
be present during ground disturbance at the minesite.  

• Atlas will continue to honour their deed of agreement and, in so doing, liaise with the 
Ngarla people and their representatives throughout all stages of the project, 
including mine rehabilitation and completion.  

• Atlas will ensure that the site induction of all employees and contractors includes 
information on awareness of the presence of significant sites, legal obligations and 
actions required in the event that cultural material is identified during operations. 

Disturbance of Unknown Indigenous Sites of Significance. Given there are known 
indigenous heritage sites in the vicinity of the minesite, there is potential for unknown 
sites to be uncovered during mining activities. Measures to manage and mitigate impacts 
to unknown indigenous sites includes the following: 

• All areas of proposed disturbance will be subject to a work area heritage clearance 
survey undertaken by appropriately qualified Ngarla representatives. 

• Where requested by the Ngarla people, Atlas will invite at least two Ngarla people to 
be present during ground disturbance on the minesite. The Ngarla people will 
visually inspect disturbed areas for any artefacts or items of heritage interest. 

• In the event that an item of interest is identified, ground disturbance activities will 
cease until such time as the area can be appropriately viewed and approval given for 
the recommencement of ground disturbance, after consultation with the Ngarla 
people, their representatives and DIA as required. 

• Atlas will ensure that the site induction for all employees and contractors includes 
information on awareness of the presence of significant sites, legal obligations and 
actions required in the event that cultural material is identified during the operations. 

• Atlas will continue to honour their deed of agreement and, in so doing, will continue 
to liaise with the Ngarla people and their representatives throughout all stages of the 
project, including mine rehabilitation and completion. 

• Atlas will seek approval under Section 18 of the Aboriginal Heritage Act 1972 for 
removal of artefacts, should cultural material be identified during mining activities. 

Changes to Landscape Values. Indigenous people have an inherent connection to the 
landscape and the Ord Range represents an important landform in the area, given its 
relative isolation and proximity to important watercourses. To minimise the impact on 
these values, Atlas will: 
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• Design the project to minimise ground disturbance where possible (e.g., backfill of 
pits to minimise waste rock dump footprints).  

• Design waste rock dumps to be adjacent to ridges and to blend with the ridges to 
minimise visual intrusion. 

6.4.2.5 Impact Assessment 

Objective. The project objective is to ensure that changes to the biophysical 
environment do not adversely affect historical and cultural associations and instead, 
comply with relevant heritage legislation. 

Disturbance of Known Indigenous Sites of Significance. Some of the project 
disturbance areas within the minesite that have been surveyed for both archaeological 
and ethnographical values and have been cleared by the Ngarla people with respect to 
the Aboriginal Heritage Act 1972, including: 

• South Limb deposit. 
• Alice deposit and the access track to Alice. 
• Bobby deposit.  

Connie, Olivia and Glenda have been partially cleared and require either further survey 
work or archaeological or ethnographic clearance. The survey area covered for the Work 
Area Clearance or Work Program Clearance surveys is shown in Figure 6.18. In 
addition, implementation of mitigation measures outlined in Section 6.4.2.4, such as 
completing survey works prior to ground disturbance and the presence of Ngarla people 
during ground disturbance as requested, will significantly minimise risk to known 
indigenous sites. 

Disturbance of Unknown Indigenous Sites of Significance. Given that a majority of 
proposed disturbance areas within the minesite have been surveyed for ethnographical 
and/or archaeological significance and that further surveys will be undertaken for all 
proposed disturbance areas, it is unlikely that disturbance of unknown indigenous sites 
will occur. 

Management measures to further reduce the risk of this occurring, such as clearly 
demarcating designated disturbance areas and the presence of Ngarla people during 
ground-disturbing activities, will further minimise risk of disturbance to unknown 
indigenous sites. 

Should areas or objects of cultural interest be identified during ground-disturbing 
activities, impacts to those areas will be minimised due to the ‘cease work’ procedure as 
outlined in Section 6.4.2.4. 

Changes to Landscape Values. Some disturbance to landscape values will occur as 
the open pits and waste rock dumps are constructed, and these altered landforms will 
remain on closure. The relatively small area of disturbance combined with the design 
measures implemented to minimise visual intrusion on the Ord Range landscape should 
minimise the impact on the overall landscape values. 
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6.4.2.6 Monitoring and Reporting 

Monitoring and reporting will be conducted in accordance with the IMS (Section 7.2) and 
the deed of agreement. 

The deed of agreement requires the establishment of a joint Monitoring and Liaison 
Committee. This committee has the aim of ensuring ongoing communication between 
the parties and monitoring the implementation of the agreement. 

This committee is already established, and regular meetings have been implemented. 
These meetings will continue throughout the life of the Pardoo DSO Project. 

6.4.3 Non-indigenous Heritage 

6.4.3.1 Introduction 

The non-indigenous heritage impact assessment was undertaken by Coffey Natural 
Systems. The assessment was confined to the minesite and product transport route and 
the objectives of this assessment were: 

• Identify any non-indigenous heritage sites in the vicinity of the relevant project areas.  

• Identify any potential impact on those sites. 

• Identify appropriate mitigation and management measures to minimise those 
impacts. 

6.4.3.2 Existing Environment 

A search of the Heritage Council of Western Australia (HCWA) database and the 
Register of National Estate was conducted on 28 February 2007 to identify any listed 
non-indigenous sites on the minesite or in the vicinity of the product transport route. The 
results are presented in Table 6.31. 

There are no non-indigenous heritage sites identified within the minesite (as defined by 
the boundaries of exploration lease E45/2330). 

Table 6.31  Listed non-indigenous heritage sites in the vicinity of the project 
Site Name  Location Listings  

(number) 
Minesite 
De Grey Station Group  De Grey Station, Great 

Northern Highway  
(9 km north-northeast of 
minesite) 

Register of National Estate 
(nominated – 14467) 
National Trust – classified 
Municipal Inventory (4001) 
HCWA Asset Program 

Product Transport Route 
Aboriginal/Afghan Water 
Source  

Wilson Street, Port Hedland Municipal Inventory (5940) 

Don Rhodes Mining Museum 
Park 

Wilson Street, Port Hedland Municipal Inventory (5944) 

Original Causeway Wilson Street, Port Hedland Municipal Inventory (5952) 
Rail Siding Foundations Wilson Street, Port Hedland Municipal Inventory (5955) 
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6.4.3.3 Potential Impacts 

The Pardoo DSO Project will involve the disturbance of approximately 278 hectares 
within the minesite, blasting activities at the minesite and product transport to Port 
Hedland. Development of the project could potentially impact on non-indigenous heritage 
directly through ground disturbance, if undiscovered sites exist within the minesite, but 
also indirectly through vibration caused by blasting or product transport. These potential 
impacts can be placed into the following broad categories: 

• Disturbance to known non-indigenous historic and cultural heritage sites through 
vibration. 

• Disturbance to unknown non-indigenous historic and cultural heritage sites through 
ground disturbance or vibration. 

6.4.3.4 Management Measures 

Integrated Management System. This project will operate in accordance with an 
Integrated Management System (IMS) (Section 7.2), which will include operational 
procedures for ground disturbing activities.  

Disturbance to Known Non-indigenous Heritage Sites. The nearest non-indigenous 
heritage site to the mining operation is the De Grey Station Group, which is 9 km away 
from the closest area of mining activity. While direct disturbance from mining activities 
will not occur to this site, indirect disturbance may occur though vibration caused by 
blasting. Measures to manage indirect impacts on the De Grey Station Group include the 
following: 

• Blasting procedures will be strictly managed, including complying with ground 
vibration and overpressure limits, primarily to ensure the comfort of employees and 
to protect mine infrastructure. 

• Each blast will be designed by a suitably qualified person, with initial blasts being 
conservatively designed. 

Non-indigenous heritage sites in Port Hedland along the product transport route to the 
existing port may potentially be impacted by transport vibration. Management measures 
to manage impacts from transport vibration include the following: 

• All contract drivers will sign a transport Code of Conduct, which commits them to 
driving responsibly, follow all road rules and speed limits, and treat other road users 
safely and with courtesy.  

• A copy of this Code of Conduct will be made available to the public. A contact 
number will be made available for the public to report any breach of this Code. All 
breaches will be investigated, and correctional action will be taken as required. 

• Product transport will occur on a campaign basis to the existing public access berth, 
with a maximum duration of two to three weeks per campaign and up to eight 
campaigns per year. 
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• Quad-configuration road trains will be used rather than triple-configuration road 
trains to minimise truck numbers and hence, the vibrational impact. 

Disturbance to Unknown Non-indigenous Heritage Sites. Measures to manage 
potential impacts to unknown non-indigenous cultural heritage will be similar to the 
procedures developed for the event that known indigenous heritage sites are uncovered 
during site development (see previous). For example, work would cease within 50 m of 
the affected area until a cultural heritage consultant has been contacted to undertake an 
assessment of the site and determine appropriate management measures. 

6.4.3.5 Impact Assessment 

Objective. The project objective is to ensure that changes to the biophysical 
environment do not adversely affect historical and cultural associations and comply with 
relevant heritage legislation. 

Disturbance to Known Non-indigenous Heritage Sites. No known non-indigenous 
heritage sites will be directly affected by the project, as there are no sites located within 
the minesite disturbance footprint. Vibration modelling indicates that vibration levels 
resulting from blasting at the nearest heritage site (De Grey Station Group) will be well 
below the levels that are likely to result in minor structural damage (Section 6.3.2). 

The transport of product to the existing public access berth at Port Hedland does not 
require additional infrastructure, so no non-indigenous heritage sites within Port Hedland 
will be directly disturbed. In addition, product transport vibration is highly unlikely to 
cause structural damage to heritage sites within Port Hedland, as the increase in traffic 
due to product transport is not significantly above the existing level (Section 6.3.2). 

Disturbance to Unknown Non-indigenous Heritage Sites. As there is minimal 
potential for unknown non-indigenous cultural heritage sites to occur within the minesite, 
disturbance to these sites is highly unlikely. However, should sites be found, the 
management measures outlined in Section 6.4.3.4 will be implemented. 

6.4.3.6 Monitoring and Reporting 

Monitoring and reporting will be conducted in accordance with the IMS (Section 7.2) and 
existing government conditions of approval. 

Given that there is no impact anticipated on any existing sites of non-indigenous heritage 
and that there is minimal potential for unknown non-indigenous heritage sites to occur at 
the minesite, no further monitoring or reporting is proposed. 

6.4.4 Visual Amenity 

6.4.4.1 Introduction 

The visual impact assessment was undertaken by Coffey Natural Systems. The 
objectives of the assessment were to: 
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• Identify appropriate mitigation and management measures against potential impact 
on visual amenity. 

• Identify resultant impact on visual amenity from appropriate vantage points. 

6.4.4.2 Existing Environment 

Minesite. The only viewing vantage point for the minesite is along the Great Northern 
Highway, adjacent to the southern boundary of exploration licence E45/2330. In general, 
motorists along the Great Northern Highway are travelling at 100 km/h and have minimal 
opportunity to view the minesite area. The available project view is of Triodia-covered 
plain in the western portion of the minesite and Triodia-covered slopes of the Ord Range, 
located adjacent to the highway in the eastern portion of the minesite (Figure 6.19).  

Product Transport Route. There will be no alteration to the Great Northern Highway 
itself or to any sections of the product transport route, and truck haulage is a relatively 
common occurrence on most sections of the relevant road network. Hence, visual 
amenity for the product transport route has not been considered further.  

Port Hedland – Existing Public Access Berth. The existing public access berth in Port 
Hedland is visible from a number of locations within the adjacent residential and 
business district. The closest viewing vantage point is from the adjacent Esplanade Hotel 
(now used for contractor accommodation) and the adjacent Anderson Street. The 
common user pad is generally visible from these locations, although there is some 
vegetation blocking the lower portions of the view (Figure 6.20). Campaign stockpiling 
and ship loading activities currently undertaken in this area by Consolidated Minerals 
and Process Minerals International are visible in this area.  

Port Hedland – Proposed Utah Point Bulk Commodities Berth. The visual impact for 
Utah Point bulk commodities berth will be assessed as part of the relevant impact 
assessment to obtain approval for this project. Any Atlas activities at this location will be 
conducted in accordance with the relevant project approvals. Hence, visual impact of 
Atlas activities at this location has not been considered further. 

6.4.4.3 Potential Impacts 

The potential impacts as a result of the Pardoo DSO Project on visual amenity are: 

• Visual intrusion of the view of the Ord Range and surrounding area as a result of 
minesite operations. 

• Visual intrusion of the view of the public access berth as a result of Atlas activities.  
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6.4.4.4 Management Measures 

Integrated Management System. This project will operate in accordance with an 
Integrated Management System (IMS) (Section 7.2), which includes the Conceptual 
Completion and Rehabilitation Management Plan (Appendix A). 

Minesite. The majority of the mining activities will not be visible from the Great Northern 
Highway as they will be shielded by the Ord Range landform. As such, limited 
management measures will be required to minimise visual intrusion. The management 
measures that will be implemented include the following: 

• The only activities to be undertaken on the minesite on a 24-hour basis are product 
loading and transport. Lighting for these activities will be concentrated at the mining 
operations centre, which will not be visible from the Great Northern Highway. 

• The minesite access road will be visible from the Great Northern Highway. The first 
50 m of this road will be sealed, and the intersection will be constructed in 
accordance with Main Roads Western Australia (MRWA) requirements. There will be 
signs indicating the presence of turning trucks as well as identifying the access road 
as a private minesite access road.  

• The initial construction laydown area will be sited in an already disturbed area (the 
MRWA gravel pit) that is shielded from view by the Ord Range. 

• No indiscriminate clearing will be undertaken that would result in additional visual 
intrusion.  

Port Portland – Existing Public Access Berth. Visual amenity management measures 
to be implemented at the existing public access berth include: 

• Campaign use of the common user pad to create the stockpile and load the ship. 
This will minimise the time of any visual intrusion. 

• Implementing dust management measures as detailed in Section 6.3.1, to minimise 
visual intrusion through dust creation.  

6.4.4.5 Impact Assessment 

Objective. The project objective is to ensure that visual amenity is considered and 
measures are adopted to reduce adverse visual impacts on the surrounding environment 
as low as reasonably practicable. 

Minesite. The majority of the mining activities will not be visible from the Great Northern 
Highway as they will be shielded by the Ord Range landform.  

There will be some visual impact with the construction and use of the minesite access 
road in an area that is currently vegetated, however, with the management measures 
implemented, this intrusion is not anticipated to be any greater than existing access 
roads off the Great Northern Highway. 
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There will be some visual intrusion as a result of the mining of the Connie deposit, which 
is visible from the Great Northern Highway. This intrusion will only occur during the initial 
stages of mining while equipment is located on the surface of the deposit. Once the open 
pit deepens, the view will be obscured by the mesa-type landform on the adjacent BHP 
Billiton lease. Given the short-term nature of this impact, the distance of this open pit 
from the highway (Figure 6.19) and the speed at which motorists travel along the 
highway, the impact on visual amenity for the Connie pit is not anticipated to be 
significant.  

On closure, the minesite access road will remain as an access road for the De Grey 
Station pastoralist. Hence, this visual intrusion impact will be permanent.  

Port Hedland – Existing Public Access Berth. The common user pad is currently 
used for product stockpiling and ship loading on a campaign basis. Atlas proposes to 
utilise this area for this purpose on a campaign basis, for up to three weeks at a time and 
no more than eight times per year, until either the FMG or Utah Point berths become 
available. Management measures, including air quality management measures, will be 
implemented to minimise any visual intrusion, and the proposed activities are considered 
to be in keeping with the surrounding land use context (i.e., iron ore stockpiling and 
industrial land use). Any visual intrusion (Figure 6.20) will be short term. The use of this 
berth will cease as soon as an alternative becomes available. 

6.4.4.6 Monitoring and Reporting 

Monitoring and reporting will be conducted in accordance with the IMS (Section 7.2) and 
government conditions of approval. 

Atlas has committed to providing a community liaison, whose role will be to identify and 
address project-related issues within the Port Hedland community. Any complaints or 
comments regarding visual amenity can be directed to the community liaison via a 
complaints line, which will be publicly advertised. 

No specific visual amenity monitoring or reporting is proposed. 

6.4.5 Land Use 

6.4.5.1 Introduction 

The land use impact assessment was undertaken by Coffey Natural Systems. The 
assessment was confined to the minesite (as defined by exploration lease E45/2330), as 
this is the only project area where there is a proposed change in land use. The 
objectives of this assessment were to: 

• Identify any potential impact on future land use as a result of the project. 
• Identify appropriate mitigation and management measures. 
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6.4.5.2 Existing Environment 

The Pardoo DSO Project is located within the Town of Port Hedland local government 
area. Pastoral leases used for the grazing of sheep and cattle dominate land use in the 
region; however, there is an increasing number of new, mainly iron ore, mines in the 
region. Port Hedland is the nearest townsite, located approximately 70 km west of the 
minesite. 

Mining Operations. The area surrounding the proposed minesite is currently under 
mining or exploration tenements for mineral production, exploration and prospecting 
(Section 4.4.4). No iron ore mining has occurred at the Pardoo DSO Project minesite, but 
exploration has been undertaken with infill resource definition in the project’s deposits. 

There is an existing tiger-eye mine within the BHP Billiton lease, which is adjacent to and 
east of the project minesite (shown as AML 70/249 in Figure 1.3). 

Pastoral Activities. Atlas’s mining tenements overlap with the De Grey Station pastoral 
lease and abut the Strelley pastoral station, located south of the Great Northern Highway 
(Figure 1.3). 

The De Grey Station covers over one million hectares and is currently used as a 
Brahman cattle station, averaging between 15,000 and 20,000 head of cattle across the 
station. The station is operated as a free-run station and has limited infrastructure, such 
as fences. 

Water Reserves. Part of the minesite lies within the De Grey River Water Reserve. 
Water is drawn from an aquifer of alluvial deposits of the De Grey River via the existing 
borefield (i.e., Namagoorie borefield) located approximately 25 km east of the minesite 
(Figure 6.3). This water is supplied to the Town of Port Hedland as scheme water.  

The Water Corporation has proposed another borefield (Bulgarene borefield) within the 
De Grey River Water Reserve. The proposed location is approximately 5 km northeast of 
the minesite, between the Ridley and the De Grey rivers (Figure 6.3). 

Other Reserves. There are no conservation reserves or any other land managed by the 
Department of Environment and Conservation (DEC) within the minesite. 

A search of the Commonwealth Department of Environment and Water Resources 
(DEWR) website was undertaken on 22 May 2007. No commonwealth lands, 
commonwealth reserves, state reserves or regional forest agreements were listed within 
a 5-km radius of the minesite. 

A Main Roads Western Australia (MRWA) gravel reserve is located within the minesite 
near the highway intersection (Figure 1.3). The reserve contains gravel pits, a bore and 
a turkey’s-nest dam and is accessed intermittently by MRWA as a source of road base 
gravel. 
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A communications tower is located approximately 3 km southeast of the minesite in 
Reserve 37899 (Figure 1.3). 

The De Grey-Mullewa Stock Route reserve is located northwest of the minesite, and is 
1 km from the minesite at its closest point. 

6.4.5.3 Potential Impacts 

The minesite is located partially within the De Grey River Water Reserve and the De 
Grey Station pastoral lease. Atlas also proposes to utilise the MRWA gravel reserve 
disturbance area during construction activities. Based on these project factors, the 
potential project-related impacts are as follows: 

• Reduction in land availability for pastoral purposes during and after mining. 

• Mortality of or injury to cattle. 

• Impacts to water quality or quantity in the De Grey River Water Reserve borefield 
(Section 6.2.3). 

• Reduced availability of the MRWA gravel reserve during the proposed three month 
construction period. 

6.4.5.4 Management Measures 

Integrated Management System. This project will operate in accordance with an 
Integrated Management System (IMS) (Section 7.2). Ongoing consultation with relevant 
stakeholders has allowed Atlas to reach agreement with many of the land users. 
Consultation will continue with relevant stakeholders to ensure potential impacts are 
mitigated.  

Reduction in Land Availability for Pastoral Purposes. Extensive consultation with the 
De Grey Station pastoralist has resulted in a number of key mitigation measures 
designed to mitigate impacts to pastoral land use. These measures include the following: 

• A compensation agreement will continue to be negotiated with the pastoralist for 
land unable to be grazed during mining operations.  

• Infrastructure, such as the access road or new bores, that may benefit the pastoralist 
at the end of mining life, may be retained at their request so long as other 
environmental objectives are not significantly compromised. 

• Final rehabilitation of the minesite on completion of the Pardoo DSO Project will aim 
to recreate a stable landscape congruent to the surrounding landforms (Sections 
5.12 and 6.2.1). 

• Weed control measures will be implemented (Section 6.2.4). 

Mortality of or Injury to Cattle. A range of management and mitigation measures have 
been developed specifically to minimise potential for mortality of or injury to cattle. These 
measures include the following: 
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• A stock management contract will be negotiated between Atlas and the pastoralist, 
which will include systems for managing cattle mortality or injury in the minesite area 
and disposal of carcasses if required. 

• Areas that may attract cattle, such as water sources, will be fenced if required. 

• A cattle grid will be installed across the entrance to the access road at the Great 
Northern Highway to minimise potential for cattle to escape. Some fencing will also 
be constructed to minimise the potential for cattle on the minesite roads. 

• Cattle within the minesite will be discouraged wherever possible. This may include 
the installation of fencing around the perimeter of high-risk areas, such as the water 
retention ponds. 

Impacts to the De Grey River Water Reserve Borefield. Management measures to 
reduce the risk of adversely affecting water quality or quantity within the De Grey River 
Water Reserve borefield are discussed in Sections 6.2.2 and 6.2.3. 

Reduced Availability of the MRWA Gravel Reserve. Atlas has and will continue to 
consult with MRWA regarding use of the existing gravel reserve borrow pit disturbance 
area during construction of minesite infrastructure. Atlas will work with MRWA to develop 
a land use agreement. 

6.4.5.5 Impact Assessment 

Objective. The project objective is to ensure that existing and planned land uses of the 
environment are not compromised. 

Reduction in Land Availability for Pastoral Purposes. Some loss of grazing land due 
to the development of the Pardoo DSO Project will occur during mining activity and also 
at the completion of mining, due to the creation of open pit areas and waste rock dumps. 
However, other areas of the minesite will be rehabilitated. 

The primary consequential impact from the reduction in available pastoral area is the 
potential to adversely affect income for the pastoralist, due to loss of grazing land at 
mine completion. 

This impact will be minimal due to the mitigation measures outlined in Section 6.4.5.4, 
which will ensure that a net benefit to the pastoralist is realised with additional 
infrastructure, such as an all-weather access road and additional bores. 

Mortality of or Injury to Cattle. It is likely that some mortality of or injury to cattle will 
occur during the life of the mine. Management measures outlined in Section 6.4.5.4 will 
reduce this risk. Should mortality of or injury to cattle occur, cattle numbers affected will 
be recorded and reported to the pastoralist through the stock management contract. 
Atlas will compensate any economic loss to the pastoralist as a result of cattle death or 
injury, hence minimising impact to the pastoral land use. 
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Impacts to the De Grey River Water Reserve Borefield. The Pardoo DSO Project is 
unlikely to affect the current and proposed land use within the De Grey River Water 
Reserve. The potential impacts of the project on surface water and groundwater are 
discussed further in Sections 6.2.2 and 6.2.3 respectively. 

Reduced Availability of MRWA Gravel Reserve. During construction of the access 
road, a temporary contractor’s yard will be established within the area already disturbed 
by the MRWA gravel reserve borrow pits to the southwest of South Limb, with the 
approval of MRWA. This area will serve as an overnight parking area for equipment and 
contain a portable chemical toilet and transportable office. Water for dust suppression 
during access road construction will be sourced from an existing MRWA bore in the 
vicinity and will be stored in the existing turkey’s-nest dam adjacent to the borrow pit 
area.  

Given MRWA’s intermittent use of the reserve and associated infrastructure, combined 
with the required approval from MRWA to use the reserve there should be virtually no 
impact on the availability of MRWA infrastructure. 

6.4.5.6 Monitoring and Reporting 

Ongoing monitoring and reporting will be in accordance with the IMS (Section 7.2), the 
Conceptual Mine Completion and Rehabilitation Management Plan, the Water 
Management Plan (Appendix A) and any government conditions of approval. 

Closure planning for the Pardoo DSO Project will be prepared with the involvement of 
relevant stakeholders to ensure that their interests are considered during mine closure 
and decommissioning. 

Recording of cattle mortality or injury will occur in accordance with the stock 
management contract that will be established between Atlas and the pastoralist prior to 
mining activity.  

6.4.6 Socio-economic 

6.4.6.1 Introduction 

The socio-economic impact assessment was undertaken by Coffey Natural Systems. 
The assessment focussed on the community of Port Hedland, and its objectives were to: 

• Identify the social and economic environment in Port Hedland and the Pilbara region. 

• Identify appropriate mitigation and management measures against potential impact 
on social and economic factors. 

• Identify resultant impact on social and economic factors within the wider community. 

6.4.6.2 Existing Environment 

Study Area. The Pardoo DSO Project is located within the Pilbara region. The minesite 
is located within the Port Hedland local government area, approximately 70 km east of 
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Port Hedland. The product transport route follows the Great Northern Highway, which 
passes through pastoral leases and several mining or exploration tenements, to Port 
Hedland for export. As the project does not impact any residential areas outside of Port 
Hedland, this section focuses primarily on Port Hedland’s socio-economic environment 
and the potential impacts of the Pardoo DSO Project on the town’s community. 

Port Hedland is one of the largest towns in the Pilbara region and has become a focus 
for major resource development. The combined export ports in the Port Hedland harbour 
have developed into Australia’s largest by tonnage, with current throughput at 110 Mt, 
which is likely to double in the next five years (Town of Port Hedland, 2006a). 

Demographics. The resident population of the Pilbara region in 2006 was approximately 
38,022, which is around 2 % of the state’s population (ABS, 2007a; ABS, 2007b). The 
majority of the Pilbara’s population is located in the western part of the region, which 
includes the towns of Port Hedland, Karratha, Newman, Tom Price, Paraburdoo, 
Roebourne, Wickham, Dampier, Onslow and Marble Bar (Environ, 2005). The eastern 
part of the Pilbara region is predominantly desert, supporting only a small number of 
indigenous residents. 

The population of Port Hedland was approximately 13,099 in 2001 (ABS, 2002), which 
decreased to approximately 11,958 in 2006 (ABS, 2007c). 

Table 6.32 outlines the key demographic characteristics of Port Hedland and Western 
Australia in 2006. The key conclusions that can be drawn from Table 6.32 include: 

• The median age of Port Hedland is slightly lower than the state median age. This is 
reflected in Port Hedland’s age distribution, which generally indicates a higher 
proportion of individuals less than 15 years of age and lower proportion of individuals 
over 65 years of age, than the state average. 

• Port Hedland has a higher proportion of males than females compared with the state 
average. This reflects the resource-based employment in the region. 

• There is a significantly higher proportion of indigenous people living in Port Hedland 
than the state average. 

• Household sizes (number of people per household) are slightly higher in Port 
Hedland than elsewhere in the state. 

• The unemployment rate is higher in Port Hedland than the state average, and the 
median weekly individual income is higher, again reflecting the dominance of 
resource-based employment in the area. 

• A significantly smaller proportion of Port Hedland residents have completed Year 12 
or equivalent compared with the state average.  

• Port Hedland’s economy is dominated by the mining sector, however, construction 
and health care and social services sectors are also major industries. 
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Port Hedland’s population is projected to grow at a modest rate of about 1.5 % per 
annum over the next 10 to 15 years (Town of Port Hedland, 2006b), although this could 
fluctuate on a short-term basis depending on active resource and infrastructure projects 
at the time. This significant increase in population has placed pressure on existing town 
infrastructure and housing availability. 

Table 6.32  Key demographic indicators for Western Australia and Port Hedland, 
2006 

Characteristic Western Australia Port Hedland 
Total Population 1,959,086 11,958 
Total Males 50 % 54 % 
Total Females 50 % 46 % 
Indigenous Population  3 % 15 % 
Age Characteristics 
% Pop. Aged < 15 yrs 20 % 25 % 
% Pop. Aged > 15 yrs 80 % 75 % 
% Pop. Aged > 65 yrs 12 % 3 % 
Median Age 36 31 
Mean Household Size 2.5 2.7 
Unemployment Rate 3.7 % 4.1 % 
Median Weekly Individual 
Income $500 $836 

Completed Year 12 or 
Equivalent 42 % 28 % 

Retail 11 % Mining 19 % 
Health care and social 

assistance 10 % Construction 12 % 

Major Employment Industries 

Manufacturing 10 % Health Care and social 
assistance 10 % 

Source: ABS, 2007b; ABS, 2007c. 

Economy and Employment. Resource projects are the main economic and 
employment generators in the region. In 2006, nearly 25 % of Pilbara employment was 
in the mining sector (ABS 2007a). Employment within the mining sector was slightly 
lower in Port Hedland at 19 %, which can be attributed to employment associated with 
the port and other industries, such as the property and business services and 
construction sectors. The proportion of Port Hedland’s employed population was 94.9 % 
in 2006, which was lower than the Western Australian average of 96.3 % in the same 
year (ABS, 2007c; ABS, 2007b). 

Resource projects have significantly altered the social profile and communities of the 
towns that support them. The cyclical nature of many of these resource projects (i.e., 
peak workforce during construction phase and a smaller workforce during operations) 
can lead to a corresponding fluctuating economy and transient population for the small 
towns that service these projects (Environ, 2005). Furthermore, many of the mining 
operations use a fly-in, fly-out site-based accommodation regime, which may not benefit 
the local towns, either socially or economically. 
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Facilities and Infrastructure. 

Community Facilities 
For a community of its size, Port Hedland is very well supplied with public facilities and 
open space. This is largely due to the scattered development pattern of the town due to 
intervening salt and tidal flats, which has led to the duplication of various facilities. The 
two main residential areas are Port Hedland and South Hedland. Each has a range of 
community services, including cultural, recreation and shopping facilities. 

Branches of major banks are located in Port Hedland, while commonwealth and state 
government offices are mainly located in the South Hedland central business district.  

Tourist attractions in Port Hedland include museums, an indigenous art centre, the port 
area, and the Pioneer and Pearlers’ Cemetery. Millstream and Karijini National Parks are 
also within driving distance. 

A new regional health complex is being developed in South Hedland, including a hospital 
to replace the current hospital in Port Hedland, an Indigenous Health Service Centre, 
dental clinic and an aged-care facility. 

Pre-primary through to tertiary education facilities are available in Port Hedland. Pre-
primary facilities include three day-care centres and two kindergartens. Primary schools 
include four state schools and one private school. These primary schools are currently at 
capacity. Port Hedland has one high school located in South Hedland. This school is 
currently facing significant capacity issues with the expectation that Year 7 will move into 
the campus in 2008 (Town of Port Hedland, 2006c). A branch of Curtin University and 
two TAFE campuses in South Hedland provide tertiary education for the community. The 
Australian Technical College (Pilbara) is opening a campus in Port Hedland in July 2007, 
which will provide trade training through a partnership agreement with Pilbara TAFE 
(DST, 2007). There are also two heavily used libraries. 

The few existing places where community meetings and special events can be hosted 
include the art gallery and Gratwick Hall in Port Hedland and the Matt Dunn Cultural 
Centre in South Hedland.  

Port Hedland has numerous sporting and community groups, including the Port Hedland 
Yacht Club, Hedland Touch Association, Port Hedland Netball Association, and Hedland 
Junior Football Association (DSR, 2007). Community groups include the Care for 
Hedland Environment Association, Wedgefield Association and the Port Hedland 
Progress Association. 

Port Hedland’s police services are headquartered in South Hedland, with a small station 
in Port Hedland. Crime statistics in South Hedland are rising, and the community 
currently accounts for 48 % of the incidents attended by the police throughout the Pilbara 
region (Town of Port Hedland, 2006c). Volunteer fire and ambulance brigades provide 
fire and emergency services, operating out of facilities in Port Hedland and South 
Hedland. 
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Infrastructure  
There is currently only one route in and out of Port Hedland, via the Redbank Bridge on 
Wilson Street. This road carries over 10,000 vehicles per day (Town of Port Hedland, 
2006a) and may be duplicated in the future for safety reasons. Other road network 
problems are the interruption of the Great Northern Highway at the entry to Wedgefield 
Industrial Area and the deviation around the airport. Traffic is described further in 
Section 6.4.1. 

Apart from several planned road improvements, the existing infrastructure of Port 
Hedland is currently adequate to service projected growth in the short term. The Port 
Hedland International Airport, operated by the Town of Port Hedland Council, has one of 
the longest runways in Western Australia, which can accommodate large aircraft in 
emergencies.  

Port Hedland’s water supply is pumped from borefields on the Yule and De Grey rivers 
and is managed by the Water Corporation through the Port Hedland Regional Water 
Supply Scheme. Current supplies are abundant, and water is not considered a constraint 
to future growth (Town of Port Hedland, 2006a). Electricity is distributed from a gas-fired 
power plant in Boodarie Industrial Estate. Alinta supplies gas to Boodarie power plant, 
but there is no reticulated gas service in Port Hedland. 

The Wedgefield Industrial Area contains a variety of light and service industry premises 
(Town of Port Hedland, 2006a), while the Boodarie Industrial Estate has been set aside 
for heavy industries, with more than enough land currently zoned for this purpose.  

The existing rail network is owned and operated by BHP Billiton. Fortescue Metals Group 
(FMG) is currently constructing a 310-km line linking mining operations at Cloud Break to 
a new berth at Anderson Point, and Hope Downs and Rio Tinto are also currently 
conducting feasibility studies into additional rail lines. 

The port’s current throughput is approximately 110 Mtpa, which is likely to double in the 
next five years (Town of Port Hedland, 2006a). New berths and improvements to existing 
facilities will be required to accommodate this growth. A new multi-use berth at Utah 
Point, south of the existing BHP Billiton berths at Finucane Island, has been proposed 
and is currently in the approvals process. 

Accommodation  
Currently, dwellings within the Port Hedland residential area are in high demand, with 
fewer dwellings available and a higher average price for home rentals and purchases 
than those in South Hedland (Table 6.33).  

House prices in the Cooke Point or Pretty Pool area range from approximately $570,000 
to $995,000 (North West Telegraph, 2007). 

In addition to population growth, the port expansion and mining projects create 
significant demand for short-term accommodation for construction workers. Vacancy 
rates of motel or chalet units at Port Hedland’s caravan parks in December 2006, and 
March and June 2007 were approximately 23 %, 40 % and 22 % respectively (PDC, 
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2006; PDC, 2007a; PDC, 2007b). The current resources boom and the strain on existing 
accommodation infrastructure has resulted in a number of itinerant-workers’ 
accommodation camps located on the outskirts of town. 

Table 6.33  House rental and purchase availability and prices in Port Hedland and 
South Hedland for the quarter ending June 2007  

 Port Hedland South Hedland 
 No. 

Bedrooms 
Number 

Available 
Average 

Price1 
Number 

Available 
Average 

Price1 
1 to 2 0 None  3 $ 433 

3 2 $ 1,450 9 $ 600 Rentals 
4+ 4 $ 1,350 3 $ 517 

1 to 2 1 $480,000 11 $307,181 
3 17 $664,411 55 $408,354 Purchases 

4+ 14 $952,500 17 $573,176 
Source: PDC, 2007b. 
1 Rental average price is weekly. 

Recently, a decision was made by the commonwealth government to put the lease for 
Port Hedland Detention Centre to tender. This unused facility was tendered with the 
intention of relieving the accommodation crisis in Port Hedland (Town of Port 
Hedland, 2007). 

6.4.6.3 Potential Impacts 

Minor demographic changes are expected to the Port Hedland community as a result of 
Atlas’s intention to house its workforce in town. In addition, the project may require use 
of local infrastructure and services. The minesite will be self-sufficient in terms of power 
and water. The potential negative impacts for the Port Hedland community arising from 
the project are the following: 

• Competition for skilled labour and technical personnel. 
• Increased pressure on local facilities, particularly accommodation. 
• Dust, noise, traffic and visual amenity. 

The introduction of a new mining company to the Port Hedland area, however, is likely to 
have a number of positive impacts to the local community, as well as minor positive 
impacts to the state and national economy. Potential positive impacts associated with 
the project are outlined below: 

• Benefits to the Western Australian and Australian economies. 
• Economic benefits to the local community. 
• Increased employment opportunities and employment choice. 

6.4.6.4 Management Measures 

Integrated Management System. This project will operate in accordance with an 
Integrated Management System (IMS) (Section 7.2).  
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Competition for Skilled Labour and Technical Personnel. Employees for the Pardoo 
DSO Project will be predominantly contractors, with technical roles being filled by staff 
whom will be sourced as required. No specific measures are proposed to minimise this 
impact, although if there is a lack of skilled labourers in Port Hedland, the remainder of 
the workforce will be sourced from elsewhere. 

Increased Pressure on Local Facilities. Given the relatively short travel time to the 
minesite from Port Hedland and Atlas’s commitment to support and be involved in the 
local community, Atlas will, if possible, house its employees within the town and 
encourage its contractors to do the same. Management measures to minimise impacts 
to the existing accommodation within the town include the following: 

• If accommodation within Port Hedland is required for contractors, existing large-
scale accommodation facilities within Port Hedland will be sought if they become 
available. This may include the detention centre or the FMG-construction camp. 

• Minesite personnel will be required to drive to and from the minesite from Port 
Hedland each day, which is a travel time of approximately 45 minutes in each 
direction. To reduce the likelihood of fatigue-related incidences, Atlas has committed 
to reducing its employees’ shift length to approximately 10.5 hours to allow for travel 
time. Atlas will also encourage bus transport to and from the minesite, and 
encourage its contractors to organise similar arrangements. 

• Atlas will continue to be actively involved in the Land Use Master Plan Steering 
Committee, which was formed to address central land use issues facing the Port 
Hedland community. Atlas will also continue to be a strong advocate for 
infrastructure proposals that may relieve the existing port and road congestion. 

Management measures to mitigate impacts to existing road infrastructure and traffic 
along the product transport route to the Port Hedland existing public access berth and 
Utah Point bulk commodities berth are detailed in Section 6.4.1. 

Management measures to minimise potential impact on local medical facilities are 
outlined below: 

• Atlas will operate according to its IMS (Section 7.2) in which safety and accident 
prevention will be a high priority throughout all phases of the project. 

• The minesite will have a fully equipped first-aid room. An ambulance and rescue 
trailer will also be provided on site and parked adjacent to the first-aid room. The 
Royal Flying Doctor Service will be used if an evacuation is required rather than the 
emergency services at Port Hedland. 

Dust, Noise, Traffic and Visual Amenity. Management measures for dust, noise, traffic 
and visual amenity are outlined in Sections 6.3.1, 6.3.2, 6.4.1, and 6.4.4 respectively. 

Benefits to the Western Australian and Australian Economies. No management 
measures are proposed to maximise benefits to the Western Australian and Australian 
economies. 
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Economic Benefits to the Community. Atlas will attempt to house its workforce within 
Port Hedland and will encourage its contractors to do the same, which will maximise 
economic benefit to the community. 

Increased Employment Opportunities and Employment Choice. The addition of the 
Pardoo DSO Project to Port Hedland will provide further opportunity for employment and 
greater diversity in choice of employers in the Port Hedland community. Measures to 
increase employment opportunities and employment choice within the local community 
include the following: 

• Expressions of interest will be offered to locals, and the local workforce will be given 
equal employment opportunities.  

• Atlas will endeavour to hire local contractors and services when appropriate and will 
encourage its primary contractors to do the same. 

Atlas has also established a deed of agreement with the Ngarla people. The deed of 
agreement includes provision for the investigation of employment and contracting 
opportunities (in Clause 8). Measures to actively increase employment opportunities for 
the Ngarla people include the development of an indigenous employment strategy 
pursuant to Clause 8 of the agreement to assist the Ngarla people to identify 
employment and training opportunities. 

6.4.6.5 Impact Assessment 

Objective. The project objective is to ensure that existing and future social and 
economic environment of Port Hedland is not impacted adversely. 

Competition for Skilled Labour and Technical Personnel. The Pardoo DSO Project 
will involve a construction workforce of up to 80 people and an operational workforce up 
to 150 people, most of whom will be contractors (Section 5.13). It is possible that this will 
increase competition for skilled labour and technical personnel at some levels 
(particularly within the employee pool of highly-skilled people with previous mining 
experience).  

Should Atlas or its contractors not be able to source skilled labour or technical personnel 
from the Port Hedland community, workers may have to be ‘imported’ and attracted to 
the town. This may further inflate wages within the community. 

Increased Pressure on Local Facilities. Atlas will, if possible, house its employees 
within the town and encourage its contractors to do the same. The primary potential 
adverse impact from housing the workforce in Port Hedland is additional stress on the 
existing housing market and local services.  

It is possible that accommodation may not be available within Port Hedland. In addition, 
the contractors may decide to use a fly-in, fly-out workforce that would be housed in 
itinerant work camps. This would remove any potential benefits to or adverse impacts on 
Port Hedland’s local economy. However, there may be opportunities for accommodation 
in the existing 600-person FMG construction camp, which will have a decreased 
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population after construction of its rail development finishes in 2008, or in the detention 
centre. Atlas and its contractors will also be active in the local rental market to 
accommodate personnel. It is anticipated that housing the workforce within the town will 
encourage active community involvement among employees and contractors, thereby at 
least partially compensating for any potential negative impacts on the community as a 
result of the project. 

It is unlikely that the Pardoo DSO Project will impact medical facilities within Port 
Hedland significantly. The provision of a first-aid room and implementation of Atlas’s IMS 
at the minesite will reduce the risk of minor and major injuries on site. 

Dust, Noise, Traffic and Visual Amenity. The impacts of dust, noise, traffic and visual 
amenity are discussed in detail in Sections 6.3.1, 6.3.2, 6.4.1, and 6.4.4 respectively. 

Benefits to the Western Australian and Australian Economies. Operation of the 
proposed project will create revenue for the state and commonwealth government.  

Economic Benefits to the Community. The development of the proposed project 
represents a small growth in the mining sector compared to the industry currently in the 
area. Housing the Atlas workforce within Port Hedland, however, will increase patronage 
of local businesses in the retail, hospitality and services industries. In addition, there are 
likely to be a number of flow-on benefits to the local economy from additional 
employment opportunities. 

The Town of Port Hedland Council will also receive continued payment of rates at the 
minesite, which will increase the amount of funds available for community programs and 
initiatives. 

Increased Employment Opportunities and Employment Choice. The Pardoo DSO 
Project presents the possibility of new job opportunities for local people both in direct 
employment on the project and indirectly through the businesses that will provide goods 
and services to the development. Most importantly, the project will provide an 
employment and work ethos alternative to the dominant mining groups established within 
Port Hedland, such as BHP Billiton and FMG. 

In addition, the Ngarla people will benefit from implementation of the indigenous 
employment strategy detailed in the deed of agreement between Atlas and the Ngarla 
people. The indigenous employment strategy includes: 

• Notification to Ngarla people of available positions. 
• Supply of numeracy, literacy and mentoring support for successful candidates. 
• Provision of on-the-job training. 
• Assistance with identifying appropriate employment policies and practices. 
• Assistance in establishing business and/or economic opportunities. 
• Preferential treatment of tenders from Ngarla people where commercial, financial 

and management skills can be demonstrated.  
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Implementation of the above indigenous employment strategy will create a positive 
benefit to the local indigenous community. 

6.4.6.6 Monitoring and Reporting 

Monitoring and reporting will be conducted in accordance with the IMS (Section 7.2) and 
any government conditions of approval.  

Atlas has committed to providing a community liaison, whose role will be to identify and 
address project-related issues within the Port Hedland community. In addition, Atlas will 
maintain a complaints line, which will allow the community to interact directly with Atlas 
about various aspects of Atlas’s mining operations. 
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7. Environmental and Social Management 
Framework 

7.1 Framework 

7.1.1 Principles of Sustainability 

Principles of sustainability have provided a direction for state legislation to achieve 
sustainable outcomes. In 2003, the Western Australian Environmental Protection Act 
1986 was amended to include sustainability principles and these principles are now 
applied by the Environmental Protection Authority (EPA) during the formal assessment 
of project applications. The five broad principles of sustainability are: 

• The precautionary principle. 
• The principle of intergenerational equity. 
• The principle of the conservation of biological diversity and ecological integrity. 
• The collective principle of improved valuation, pricing and incentive mechanisms. 
• The principle of waste minimisation. 

Consideration and integration of these principles in the design, operation and completion 
of the Pardoo DSO Project is presented in Table 7.1. 

7.1.2 Principles on Enduring Value 

The Minerals Council of Australia (MCA) has set strategic direction for the mining 
industry to deliver sustainable performance in development of the policy, Enduring 
Value – The Australian Minerals Industry Framework for Sustainable Development 
(MCA, 2004). 

The enduring value policy is described by MCA as ‘the centrepiece of industry’s 
commitment to achieving continual improvement in its environmental, social and 
economic performance, accountability, and ensuring industry operates in a manner that 
is attuned to community expectations’ (MCA, 2004). 

The principles of enduring value are in line with principles of sustainability. As such, the 
principles of enduring value have been incorporated into Atlas’s corporate Integrated 
Management System (IMS), which is detailed in Section 7.2.1. 

7.1.3 Project Sustainability Alternatives Assessed 

The corporate charter and policies that govern Atlas’s operations and conduct are listed 
on the company website (www.atlasgold.com.au/corp_gov.html). These policies, 
combined with the project commitments (Section 8), will facilitate delivery of a project in 
line with the enduring value principles. This relationship is presented in Table 7.1. 
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Table 7.1  Principles of ecologically sustainable development 
Principle1 Relevant? 

(Yes/No) 
If Relevant, Consideration in the Project Addressed? 

(Yes/No) 
PER Section 

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

serious or irreversible damage to the environment. 
(b) An assessment of the risk-weighted consequences 

of various options. 

Yes Atlas has commissioned specialists to assess a variety of 
potential social and environmental impacts of the project.  
In addition, government regulators, special interest groups 
and technical specialists have been consulted during all 
stages of planning and environmental approval to evaluate 
the potential impacts to the environment and to assess the 
consequences of various project options. 
Atlas is also committed to the production of management 
plans and the implementation of measures to mitigate 
construction and operational risks, and impacts.  

Yes Sections 3, 5, 6, 
and 8. 
 

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

Yes Atlas is committed to conducting its operations in a manner 
that considers the principle of intergenerational equity. 
The specialist studies enabled baseline information to be 
gathered with regards to the current health, diversity and 
productivity of the environment, and have identified 
appropriate mitigation measures that enable resource 
extraction while not significantly impacting the environment. 

Yes Section 6 

3. The principle of the conservation of biological 
diversity and ecological integrity 
Conservation of biological diversity and ecological 
integrity should be a fundamental consideration. 

Yes Atlas is committed to conserving the biological diversity and 
ecological integrity of the minesite.  
Local flora and fauna specialists were commissioned to 
conduct the baseline flora and fauna studies. The studies 
assessed the species diversity within the minesite, assessed 
the potential impacts of the project on a local and regional 
scale and provided recommendations on measures to 
eliminate or mitigate the potential impacts to biological 
diversity and ecological integrity. 

Yes Section 6 
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Table 7.1  Principles of ecologically sustainable development (cont’d) 
Principle1 Relevant? 

(Yes/No) 
If Relevant, Consideration in the Project Addressed? 

(Yes/No) 
PER Section 

4. The collective principle relating to improved 
valuation, pricing and incentive mechanisms 
(a) Environmental factors should be included in the 

valuation of assets and services. 
(b) The polluter pays principle – those who generate 

pollution and waste should bear the cost of 
containment, avoidance and abatement. 

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

(d) Environmental goals, having been established, 
should be pursued in the most cost-effective way, 
by establishing incentive structures, including 
market mechanisms, which enable those best 
placed to maximise benefit and/or minimise costs to 
develop their own solutions and responses to 
environmental problems. 

Yes When considering the options for all elements of the project 
(including equipment selection and site layout), 
environmental and social factors were considered and, 
where necessary, changes to the project were made.  
Atlas and its contractors are committed to the polluter pays 
principle and will, at their expense, ensure that waste is 
disposed of appropriately. 
The export price of the iron ore will cover the full 
operational costs of mining the resource, including all 
rehabilitation and closure of the minesite. 
Atlas is committed to its Environmental and Social Policy 
and to achieving the objectives outlined within the policy. 

Yes Section 5 
 

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

Yes Atlas and its contractors are committed to developing a 
reduce, reuse and recycle approach to waste management 
for all components and phases of the project. Where waste 
generation is unavoidable, Atlas will ensure that the waste 
is disposed of appropriately. The strategies for waste 
minimisation are outlined in the waste management section 
of the Environmental Management Plan (EMP) 
(Appendix A). 

Yes Section 5 

1 Source: EPA, 2004c. 
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Practicable sustainability initiatives to reduce waste, energy consumption and water 
consumption will be developed during mining operations once effective performance 
benchmarking has been established. Initiatives to be further investigated may include 
energy-efficient equipment, water-efficient taps and appliances, solar hot water systems, 
consideration of biodiesel use for diesel generators, expanding materials recycling, and 
the evaluation of environmental and social considerations in the procurement of goods 
and services for the project. The sustainability initiatives adopted will be managed and 
reported through the IMS. 

The assessment of alternative product transport and power generation methods are 
presented in Section 9. 

7.1.4 Environmental Offset Strategy 

Given the relatively small area that will be disturbed as a consequence of the minesite’s 
activities, and that progressive and final rehabilitation will be undertaken to the fullest 
extent practicable (Section 5.12), environmental offsets for this project are not 
considered warranted. 

Atlas will implement a number of management measures to minimise the impacts to the 
Priority (P) flora species (i.e., only P2 and P3 specimens were identified) and 
conservation significant species identified within the disturbance area (Section 6.2.4). 
Atlas work with the Pilbara Iron Ore Alliance to obtain information on the regional 
distribution of flora species and appropriate rehabilitation trials and techniques. 

Atlas will also investigate potential greenhouse gas offset opportunities, such as 
contributions to tree planting schemes or funding of research into greenhouse gas 
reduction technologies. Where possible, Atlas will ensure that these contributions are to 
local schemes. 

7.2 Environmental and Social Management 
This section describes the environmental and social management framework that will be 
applied to the Pardoo DSO Project. It describes the management system elements that 
will guide the company to achieve the project environmental and social objectives, 
targets and commitments through the application of mitigation measures described 
throughout Section 6. 

7.2.1 Integrated Management System 

Atlas is committed to developing and working within the corporate IMS. The IMS will 
encompass the project’s environmental, health and safety management systems. Atlas 
will develop and implement the IMS prior to commencement of its construction activities. 
Key elements of the IMS will include: 

• Commitment and policy. 
• Planning. 
• Implementation and operation. 
• Checking and corrective action. 
• Management review. 
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Implementation of these IMS elements is outlined in the sections below. 

7.2.1.1 Commitment and Policy 

Atlas is committed to managing its activities in an environmentally and socially 
responsible manner, as reflected in its corporate Environmental and Social Policy 
(Box 7.1), which is sanctioned by the Atlas Board. The Environmental and Social Policy 
is the pinnacle document within the IMS and environmental performance is ultimately 
measured and reported against this policy. 

Box 7.1  Environmental and Social Policy 
 

ATLAS IRON LIMITED — ENVIRONMENTAL AND SOCIAL POLICY 

Atlas Iron Limited is an Australian-owned mineral exploration and production company, which 
prides itself on its commitment to principles of environmental and social responsibility. 
In accordance with this Environmental and Social Policy, the following operational-specific 
objectives have been established which represent the company’s commitment: 

1. We will operate an Integrated Management System (IMS), which accurately defines the 
environmental and social aspects and impacts of what we do, and build what we learn 
from this knowledge into clear and concise operational systems, to thus minimise the risk 
to the environment and the community. 

2. We will employ, to the extent practicable, the principles of pollution prevention, efficient 
resource use and waste minimisation in all of our activities. 

3. We will set environmental improvement targets based on established criteria and annually 
report our environmental performance publicly. 

4. We will develop a mine completion and rehabilitation plan that addresses regulatory 
requirements, risk minimisation, potential future land use and stakeholder issues. 

5. We will identify, report, and remediate environmental incidents, and employ changes that 
reduce the likelihood and/or consequence of occurrences. 

6. We will actively promote environmental awareness and training among all employees and 
contractors. 

7.  We will respect cultural and heritage values and facilitate cross-cultural awareness. 
8.  We will anticipate and respond to community concerns, aspirations and values regarding 

our activities and foster open dialogue with employees, contractors and the community. 
9. We will strive for continual improvement in environmental and social awareness, and our 

performance. 
10. We will comply with all legal and regulatory requirements as a minimum operating 

condition. 
11. We will allocate sufficient resources to ensure these objectives can be achieved. 

 

Atlas’s Environmental and Social Policy is based on the recognition that all project 
activities, including resource development and processing, impact on the environment. 
Since it is not possible to eliminate such impact, the Atlas policy is to engineer and 
conduct operations with the objective of achieving best practice so that adverse effects 
on the environment and any surrounding community are either avoided or kept to an 
acceptable level. 
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Atlas’s has also developed a corporate Indigenous Peoples Policy (Box 7.2) based on 
the recognition that all project activities impact on the traditional indigenous landowners, 
and in appreciation of the relationship Atlas has established with the indigenous 
stakeholders and their legal representatives in the Pilbara region. 

Box 7.2  Indigenous Peoples Policy 
 

ATLAS IRON LIMITED — INDIGENOUS PEOPLES POLICY 

Atlas is proud of the relationship it has established with the indigenous stakeholders and their legal 
representatives in the Pilbara region. Accordingly, Atlas's Indigenous Peoples Policy reflects the 
commitment to foster new, and strengthen existing, relationships with the communities we co-exist 
with. 

Atlas is committed to being recognised as a leader in the field of indigenous relations and in 
partnership with the indigenous people on whose land it operates, will deliver: 
• Economic opportunity in its exploration and mining activities. 
• Culturally and environmentally sensitive outcomes. 

In leading by example, Atlas will: 
• Encourage other companies to engage with native title groups. 
• Promote sustainable commercial relationships with indigenous peoples. 
• Seek to generally improve the wellbeing of indigenous peoples in its operating areas. 

Atlas is committed to: 
1. Forging new and maintaining existing relationships with the indigenous people and 

communities in which it operates. 
2. In partnership with the indigenous community, develop sustainable economic business 

opportunities wherever appropriate. 
3. Operating within existing environmental constraints and respecting the indigenous relationship 

to land. 
4. Delivering cross cultural awareness training to its workforce. 
     

 

7.2.1.2 Planning 

Legal and Other Obligations. The identification and review of relevant legislation, 
regulations, conditions of approval, project commitments, policies, industry standards 
and protocols, and the determination of their implications for environmental and social 
management, will continue throughout the life of the project. 

Section 2 identifies key legislation and approvals applicable to the Pardoo DSO Project. 
An environmental compliance register will be established on the receipt of project 
approvals to track compliance with legislation, commitments and procedural 
requirements. 

Objectives and Targets. Objectives and targets will be set under the IMS. Project-
specific and measurable environmental objectives and targets will be based on Atlas’s 
corporate polices, conditions of approval and project commitments. 
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7.2.1.3 Implementation and Operation 

Procedures. Prescriptive environmental management procedures for the construction 
and operation stages of the project will be detailed in the IMS through the EMP 
(Section 7.2.2). 

Responsibilities. The Atlas Board is responsible for managing the company and its 
employees. The environmental and social management responsibilities that will apply to 
the various personnel involved in the Pardoo DSO Project are outlined in Table 7.2. 

Table 7.2  Environmental and social management responsibilities  
Personnel Responsibilities 
Managing Director • Overall responsibility for the project. 
Operations Manager • Overall responsibility for site-specific implementation of 

environmental and social policies, systems and management 
measures. 

Senior Environmental, 
Health and Safety (EHS) 
Specialist 

• Ensures IMS is prepared, implemented uniformly, revised and 
maintained. 

• Assesses the suitability and effectiveness of the IMS. 
• Ensures that contractors fulfil their contractual obligations 

relevant to EHS.  
• Implements the EHS component of induction procedures and 

the appropriate EHS training. 
• Ensures compliance with licence conditions and company policy 

relevant to EHS via the establishment and maintenance of 
appropriate reporting systems and databases.  

• Participates with personnel to improve work practices on site.  
• Undertakes internal site EHS audits.  
• Provides advice as required to other project personnel. 
• Liaises with stakeholders. 
• Ensures implementation and regular review of management 

measures. 
• Contributes to the management of progressive rehabilitation and 

completion planning activities through detailed design and 
operational phases. 

Other managers • Ensures IMS is prepared, implemented uniformly, revised and 
maintained. 

• Ensures implementation and regular review of relevant 
environmental management measures. 

• Liases with environmental staff as required. 
Contractors • Fulfil EHS contractual obligations. 
Environmental 
Auditor/Reviewer 

• Conducts regular independent environmental audits/reviews of 
the operations to ensure compliance with the IMS and statutory 
requirements. 

Inductions and Training. Atlas will ensure that all personnel have the appropriate 
knowledge and skills to conduct their activities in accordance with Atlas’s policies, 
objectives and targets. Inductions will be conducted for employees and contractors to 
inform them of the Environmental and Social Policy, the IMS, conditions of approval, 
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project commitments, environmental and social values, management plans and 
procedural requirements. 

An appropriately qualified and experienced person will conduct the inductions. All 
personnel will be required to undertake and pass a knowledge questionnaire based on 
the induction presentation, and records will be retained of all persons being inducted. 
Regular ‘toolbox’ meetings will identify environmental issues that may arise from time to 
time. 

Additional training will be undertaken on an as-needs basis, and if required, key 
personnel will be provided with support to explain management procedures to their staff. 
All personnel will have access to hard copies of the IMS and EMP, which will be located 
in the corporate and minesite offices. 

Consultation. Ongoing stakeholder consultation will be undertaken in accordance with 
the stakeholder consultation program (Section 8). 

7.2.1.4 Checking and Corrective Action 

Supervision and Inspection. Regular supervision and inspections of activities will be 
undertaken by qualified and experienced personnel to ensure that environmental 
management procedures are being implemented satisfactorily. The frequency of 
inspection will depend on the magnitude of risk associated with the particular hazard 
identified. Outcomes of the inspection will be reported as per the following sections. 

Compliance Audits and Reviews. Audits and reviews will be undertaken by 
appropriately qualified and experienced personnel on a regular basis to ensure 
compliance with the environmental and social management procedures, the conditions of 
approval and project commitments. The frequency of auditing will be addressed in the 
final IMS and EMP. 

An audit report will be completed shortly after the audit and a corrective action report 
(CAR) prepared for all non-conformances identified during the audit. Subsequent audits 
will review the CARs to ensure they have been adequately addressed. 

Incidents. Environmental incidents that occur either as a result of an emergency, 
accident or equipment malfunction and which cause or threaten serious or material 
environmental harm will be reported to the relevant personnel and to the regulatory 
authorities within 24 hours of the event (or as required). 

The incident will be registered in an Incident Register and investigated, and written up in 
a report. In addition to statutory reporting requirements, this report will detail any 
deficiencies in the IMS or its elements (e.g., the EMP and environmental procedures), 
with such deficiencies resulting in revision of the relevant IMS element and additional 
training, as required. 

The Incident Register will be maintained throughout the project’s construction and 
operations. 
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Recording. Atlas will maintain a database and repository for storage and retrieval of 
environmental data, records and other relevant information (e.g., standard operating 
procedures, audits, Incident Register, complaints received, etc.). 

Reporting. Atlas will employ the following environmental and social reporting systems: 

• A report dealing specifically with environmental and social issues will be submitted to 
Atlas’s Board on a quarterly basis. This will include a summary of non-compliance 
reports, corrective actions, and major issues arising from daily supervision and 
inspections and the compliance audits. 

• An Annual Environmental Report (AER) will be prepared for submission to 
Department of Industry and Resources. This report will outline the mining activities 
that have occurred throughout the year (including new disturbance and rehabilitation) 
and the proposed activities in the coming year, and will address compliance with all 
environmental commitments and approval conditions. The AER will also be 
submitted to the Compliance Monitoring Section of the Department of Environment 
and Conservation (DEC) and other interested parties on request. 

• The Department of Water will require annual reporting and/or auditing as a 
requirement of a 5C Licence Operating Strategy under the Rights in Water and 
Irrigation Act 1914. 

• The DEC may require regular reporting under Part IV and Part V of the 
Environmental Protection Act 1986, depending on the conditions of approval. 

• Incident Reports will be submitted to the DoIR and DEC in the event of a significant 
environmental incident or non-compliance.  

• The project will report greenhouse gas emissions to the National Pollutant Inventory 
(NPI) annually if reporting is triggered. The NPI Emission Estimation Technique 
Manuals will be used to calculate emissions from each of the project components. 

Reporting requirements that are specific to performance indicators and targets are 
provided within each management topic of the EMP. 

7.2.1.5 Management Review 

Internal review of the IMS by qualified and experienced personnel will help ensure 
continual improvement in levels of compliance and consistency across the organisation. 
For Atlas, this will include: 

• A review of performance against objectives and targets. 
• A summary of inspection, audits, complaints and incidents. 
• Actions taken to correct or remedy non-conformances. 
• An outline of planned activities for the forthcoming three months. 
• Any revision or update to the IMS or EMP. 
• Any revision of the Atlas Environmental and Social Policy. 
• Any revision as a consequence of a change in circumstances of the project. 
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These reviews will be conducted at least annually and will also include the planned 
activities for following year. All personnel will be encouraged to participate in this 
process. 

7.2.2 Environmental Management Plan 

The EMP consists of individual management plans that address key environmental 
aspects (Appendix A). The following management plans are included in this Public 
Environmental Review document: 

• Water Management Plan. 
• Flora and Vegetation Management Plan. 
• Fauna Management Plan. 
• Air and Noise Management Plan. 
• Waste Management Plan. 
• Hydrocarbons and Dangerous Goods Management Plan. 
• Transport Management Plan. 
• Conceptual Mine Completion and Rehabilitation Plan. 

Atlas made the commitment to include the above-mentioned management plans in this 
PER to provide decision-making authorities, advisory agencies, key stakeholders and 
members of the public with an opportunity to review and make comments during the 
four-week public review period. In the event that the Minister for the Environment 
considers the project to be environmentally acceptable, then the management plans will 
be amended to incorporate any conditions of approval or additional project commitments. 
Atlas has also made the commitment to continually review and improve the management 
plans over the life of the project. 
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8. Environmental and Social Management 
Commitments 

In planning for the Pardoo DSO Project, Atlas has identified and in some cases in the 
design process, already undertaken management actions to mitigate potential project-
related environmental and social impacts. These management actions are documented 
throughout this Public Environmental Review (PER) (primarily in Sections 5 and 6). 

Environmental and social issues will be actively managed through the development and 
application of an Integrated Management System (IMS) and supporting management 
plans (Section 7.2.1). The IMS will focus on the important, high-risk issues as identified 
by the Environmental Protection Authority (EPA) specialist studies and stakeholder 
consultation. In working towards this goal, Atlas has compiled the following set of 
commitments, as presented in Table 8.1. 
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Table 8.1  Environmental and social management commitments  
No. Topic Action Project Objectives Timing Advice From 
1 Integrated 

Management System 
Develop and implement an IMS 1) Establish a framework to document and achieve the 

companies Environmental and Social Policy objectives 
and commitments, and to drive continual improvement. 

Prior to 
construction 

None 

2 Stakeholder 
consultation 

Develop and implement a stakeholder 
consultation program, which aims to 
maintain ongoing consultation with the local 
community and relevant stakeholders 

1) Maintain and record ongoing consultation with key 
stakeholders affected by project-related activities. 

Prior to 
construction 

None 

3 Fauna Develop and implement a Fauna 
Management Plan 

1) Maintain the abundance, diversity, geographic 
distribution and productivity of fauna at the species and 
ecosystem levels through the avoidance or management 
of adverse impacts and the gaining of knowledge. 

Prior to 
construction 

Key stakeholders 
during the Part IV – EP 
Act1 impact 
assessment (Section 3 
of this PER) 

4 Subterranean fauna Report the outcomes of the phase 3 
stygofauna sampling to the Department of 
Environment and Conservation (DEC) 

1) Maintain the abundance, diversity, geographic 
distribution and productivity of fauna at the species and 
ecosystem levels through the avoidance or management 
of adverse impacts and the gaining of knowledge. 

Prior to 
construction 

DEC 

5 Flora and vegetation Develop and implement a Flora and 
Vegetation Management Plan 

1) Maintain the abundance, diversity, geographic 
distribution and productivity of flora at the species and 
ecosystem levels through the avoidance or management 
of adverse impacts and the gaining of knowledge. 

Prior to 
construction 

Key stakeholders 
during the Part IV- EP 
Act1 impact 
assessment (Section 3 
of this PER) 

6 Water Develop and implement a Water 
Management Plan 
 

1) Maintain the quantity of water so that existing and 
potential environmental values, including ecosystem 
maintenance, are protected. 

2) Ensure that the quality and quantity of water discharged 
does not adversely affect environmental values or the 
health and amenity of people and land uses and does 
meet relevant statutory requirements. 

3) Ensure water resources used for public water supply are 
protected. 

Prior to 
construction  

As above 
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Table 8.1  Environmental and social management commitments (cont’d) 
No. Topic Action Project Objectives Timing Advice From 
7 Air quality and noise Develop and implement an Air Quality and 

Noise Management Plan 
1) Ensure that emissions to air do not adversely affect 

environmental values or the heath and amenity of 
people and the surrounding land uses by ensuring 
that the relevant statutory requirements are met. 

2) Protect the amenity of nearby residence from noise 
and vibration impacts resulting from activities 
associated with the proposal, by ensuring the noise 
levels meet relevant statutory requirements or 
acceptable standards. 

Prior to 
construction 

As above 

8 Mine completion Develop and implement a Conceptual 
Mine Completion and Rehabilitation Plan 

1) Ensure, as far as practicable, that rehabilitation 
achieves a stable and functioning landform, which 
is consistent with the surrounding landscape and 
other environmental values. 

2) Ensure that rehabilitation achieves an acceptable 
standard, compatible with the intended post-mining 
land use and consistent with the appropriate 
criteria. 

3) Maintain the integrity, ecological functions and 
environmental values of the soils and landform. 

Prior to 
construction 

As above 

9 Hydrocarbons Develop and implement a Hydrocarbon 
and Dangerous Goods Management Plan 

1) Minimise the potential adverse effects, risk and 
liability associated with hydrocarbons and other 
dangerous goods at the minesite. 

2) Ensure that the transport, disposal, handling and 
storage of hydrocarbons and dangerous goods are 
in accordance with the relevant legislation, 
guidelines and standards. 

Prior to 
construction 

As above 
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Table 8.1  Environmental and social management commitments (cont’d)  
No. Topic Action Project Objectives Timing Advice From 
10 Waste Develop and implement a Waste 

Management Plan 
1) Minimise the generation of waste from the 

minesite by reducing waste streams and 
recycling material, wherever practicable. 

2) Dispose of waste in an environmentally 
acceptable manner and in compliance with all 
relevant regulatory requirements. 

Prior to 
construction 

As above 

11 Traffic Develop and implement a Transport 
Management Plan 

1) Ensure that unacceptable road and road-
intersection operational problems do not occur as 
a direct consequence of the project. 

2) Ensure compliance of all product transport 
contractors with all relevant statutory 
requirements and government guidelines. 

Prior to 
construction 

As above 

1 Environmental Protection Act 1986. 
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9. Project Justification, Benefits and 
Alternatives Assessed 

9.1 Project Justification and Benefits 
The Pardoo DSO Project will result in a number of impacts to the local biological, 
physical and socio-economic environment. The project has been designed, however, to 
avoid impacts. Where this is not possible or impacts have threatened the economic 
viability of the project, operational management measures have been identified to 
minimise such impacts.  

The various environmental and social aspects were assessed by specialists in their field, 
with the worst-case potential-impact scenario for each aspect being the general focus. 
The impact assessment determined that of those potential project impacts considered, 
none of them are likely to cause a significant environmental affect or be of great 
magnitude. The management plans and monitoring programs included in this PER will 
validate the impact assessment findings and provide additional assurance that any 
potential impacts are minimised. 

In justification of the project’s location within the De Grey River Water Reserve, a 
Priority 1 (P1) water reserve, Atlas has adopted the principle of risk avoidance wherever 
possible regarding the project’s potential impacts to regional water through commitments 
such as: 

• The backfill of two of the mine voids that will extend below the water table to avoid 
the creation of additional pit lakes.  

• The avoidance of mining black shales, which are potentially acid-forming (PAF) 
material. 

The adoption of best practice risk management measures for surface water and 
groundwater, have produced specialist study findings that indicate any impact to the 
values of the De Grey River Water Reserve are considered unlikely. An ongoing water 
monitoring program will ensure that the values of the existing water reserve borefields 
will remain protected. 

The project will also provide the region with a number of benefits. Foreseen project 
benefits will include: 

• The opportunity for Atlas to be an active part of the Port Hedland community. 

• Provide locals with alternative employment opportunities. 

• Provide a number of socio-economic benefits to the Ngarla and other indigenous 
people. 
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9.2 Project Alternatives  

9.2.1 Alternatives Assessed 

A number of alternatives were initially investigated to identify the best minesite design for 
encompassing the required project operations across the eight pits and where surface 
infrastructure would be best positioned. The minesite design and alternative operational 
setup options that were considered are presented below. 

9.2.1.1 Minesite Alternatives 

Alternative Crushing and Screening Plant. The use of a mobile crushing and 
screening plant to process ore on a campaign basis using ore stockpiled at each 
individual open pit was discounted, due to the varying customer-specification 
requirements for blended ore across the various pits. Since ore is more easily blended 
during crushing and screening than prior to product loading and transport, a centralised 
run of mine (ROM) design has been adopted for the project.  

Additionally, a reliable water source is critical for the operation of the crushing and 
screening plant for adequate dust suppression. Such a water source is not available at 
each open pit. 

Movement of the crushing and screening plant would also be a time-consuming and 
expensive exercise resulting in unacceptable project delays. 

Alternative Location of the Mining Operations Centre off the Water Reserve. The 
mining operations centre (MOC) and its associated activities are considered by Atlas to 
be compatible with the conditions required for a P1 water reserve, as listed in the Water 
Quality Protection Note – Land Use Compatibility in Public Drinking Water Source Areas 
(DoE, 2004). This note is relevant for mining activities and states that P1 water reserve 
conditions generally relate to fuel and chemical storage, mining below the water table 
and rehabilitation criteria. 

The potential risk to the water source aquifer (i.e., the De Grey River alluvials), is fuel 
and chemical storage. This risk has been mitigated by placing the fuel storage facility 
and workshop on topographically higher ground, and implementing stringent containment 
and management measures. These facilities have been sited above the 20-year average 
return interval (ARI) flood level and within a subcatchment so that, should the fuel and 
chemical containments be breached, any contamination would drain towards the Ridley 
River, away from the De Grey River. 

Locating the fuel storage and workshop facilities off the water reserve would result in a 
significant operational cost to the project, given the extra distances from the open pits to 
the western boundary of the water reserve, and would result in the need for more fuel 
transportation and the in-situ servicing of equipment. 

Progressive rehabilitation of the MOC will occur when available and the rehabilitation 
activities undertaken will be assessed against completion criteria considered relevant for 
a P1 water reserve. 
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Alternative Disposal Options for Excess Dewatered Groundwater. A number of 
alternatives for the disposal of excess water from dewatering activities were considered 
(Table 9.1). The options analysis was based on a hierarchy of water disposal options 
from reuse on site, water sharing, reinjection, subsurface reticulation, confined discharge 
and discharge to the environment.  

Reuse on site is the preferred excess water disposal option and fulfills the operational 
water demands for the minesite. However, water supply will exceed water demand and 
this management option will need to be used in parallel with other disposal options. In 
discharging the excess water volume, the following alternatives were considered before 
being discounted: 

• The potential to share water with nearby users was not considered feasible, as no 
users were identified within a practical distance to the minesite.  

• Direct reinjection and subsurface irrigation was not considered feasible given the 
lack of suitable geological, hydrochemical and hydrogeological environments on site.  

• In-pit disposal will not be available for the first years of mining due to the mining 
schedule, therefore, in-pit disposal cannot service the initial project’s needs.  

• Construction of evaporation ponds will cause additional impacts to the environment 
with extensive rehabilitation requirements, and thus, was not considered further. 

Discharge of excess water into defined drainage lines is considered the only viable 
option that is immediately available and manageable. The use of drainage lines is also 
unlikely to cause significant impacts to the receiving environment (i.e., short-term 
impacts and small spatial extent of impacts). 

Alternative Minesite Power Sources. A number of alternative power sources for the 
minesite were assessed. A spur line from the mains power line located adjacent to the 
Great Northern Highway was considered, yet it would need to be about 15 km long to 
reach the MOC. The cost of this infrastructure is prohibitive at this stage of the project. 
Additionally, the construction of a power line corridor would result in additional ground 
disturbance within the minesite.  

Solar power was reviewed and found to not be feasible to meet the minesite’s power 
requirements.  

Gas power would require a gas-fired power station on site, as well as a pipeline from the 
existing gas pipeline located adjacent to the Great Northern Highway. The project, as it is 
currently proposed, cannot support the cost of this infrastructure. In addition, this gas 
infrastructure is privately owned, the gas is already allocated to other consumers and 
access by a third party is not guaranteed. 

Backfilling Alternatives. An analysis of pit void backfilling options is presented in Table 
9.2. As part of the Pardoo DSO Project, Atlas will backfill Glenda and Alice East to at 
least two metres above the pre-mining water table. South Limb West will be backfilled as 
far as the mining schedule allows direct dumping of waste rock sourced from the South 
Limb pit. 
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Table 9.1  Options analysis for the management of water from mine dewatering 
Water Disposal Option Reliability Manageability Costs Environmental 

Consequence 
Project Ranking 

Reuse on site High 
A component of the mining 
dewatering program will be 
used for dust suppression 
and operational purposes. 
Demand will be less than the 
supply from dewatering; 
hence other discharge 
options will be required. 
Estimated mine dewatering 
rates will be approximately 3 
to 5 ML/d. Conservative 
estimated mine water 
demand 1 to 2 ML/d. 

Low 
Management 
requirement low with 
only maintenance and 
monitoring of retention 
ponds required. There 
will be a need to use 
water carts, pipelines 
and sprinklers around 
the minesite. 

Medium 
High construction costs 
associated with building 
retention ponds. Relatively 
low capital and operational 
costs associated with the 
water carts, pipelines and 
sprinkler systems.  

Low 
Potential impacts to the 
minesite vegetation 
caused by clearing for the 
retention ponds. May 
encourage weeds to 
propagate on roads and 
around infrastructure. 
Minor salts accumulation 
in some areas. 

High 
Fulfills the operational 
water demands for the 
minesite. Environmental 
consequences are 
considered low. This 
option needs to be used in 
parallel with other disposal 
options. 

Relocation for use 
nearby 

Low  
No identified users other than 
the De Grey Station. Potential 
end users may become 
available in the future (i.e., 
Atlas Magnetite Project). 
Water quality (i.e., brackish) 
may be an issue for other 
users and not suitable for 
incorporating into the De Grey 
River Water supply scheme. 
Water from dewatering is not 
saline enough for uses in the 
Dampier Salt concentration 
ponds to the northwest. 

High 
Uncertain due to the 
uncertainty of potential 
end user locations and 
requirements. It is 
expected that the end 
users would supply and 
maintain infrastructure. 

High 
Depending on the method 
of transport, the 
infrastructure and 
operational costs 
associated with a lengthy 
pipeline will be prohibitive. 
The cost of diesel for 
trucking long distances will 
be high. Lower costs 
would occur if a third party 
pays. 

Medium 
Depends on method of 
transport, but a lengthy 
pipeline will require 
extensive ground 
disturbance. Trucking will 
also result in greenhouse 
gas emissions. 

Low 
No identified users within a 
practicable timeframe or 
distance to the minesite. 
There are also too many 
uncertainties with this 
option. 
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Table 9.1  Options analysis for the management of water from mine dewatering (cont’d) 
Water Disposal Option Reliability Manageability Costs Environmental 

Consequence 
Project Ranking 

Re-injection Low 
Subject to suitable 
geological, hydrochemical 
and hydrogeological 
environments being 
available. No suitable sites 
appear to exist in the 
project area. 

Low 
If suitable sites could be 
identified, the re-injection 
system is effectively a 
closed loop with little 
ongoing maintenance. 
This option will require 
some additional 
monitoring bores and 
controls to manage the 
extent and vertical draw 
up in the re-injection 
area. 

High 
Requires construction of 
re-injection and monitoring 
bores, pipeline and 
associated infrastructure.  

Medium 
Potential impact to 
vegetation caused by 
groundwater mounding. 
Potential change in the 
water quality of the 
receiving environment. 
Greenhouse gas 
emissions will be 
generated. 

Low 
No identified suitable re-
injection areas have been 
identified within a 
practicable distance to the 
minesite. 

Subsurface reticulation Medium 
Subject to the construction 
of subsurface drains. It is 
unclear if there are any 
suitable subsurface 
reticulation sites. 

Medium 
If suitable sites could be 
identified, the subsurface 
drainage system is 
effectively a closed loop 
with little ongoing 
maintenance. This option 
will require some 
additional monitoring 
bores and controls to 
manage the extent and 
vertical draw up in the 
drain area. There may be 
some clogging issues to 
consider. 

High 
The initial costs of 
constructing drains and 
infrastructure costs may 
be significant.  

Medium 
May require sizeable 
footprint of disturbed area. 
A potential impact to 
vegetation will be caused 
by groundwater mounding. 
A potential change in the 
water quality of the 
receiving environment. 
Greenhouse gas 
emissions will be 
generated. 

Low 
No identified suitable 
subsurface reticulation 
areas have been identified 
within a practicable 
distance to the minesite. 
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Table 9.1  Options analysis for the management of water from mine dewatering (cont’d) 
Water Disposal Option Reliability Manageability Costs Environmental 

Consequence 
Project Ranking 

Controlled/confined 
discharge (in-
pit/evaporation ponds, 
etc.) 

Medium 
Requires a pit to be 
fully mined before this 
option could be used. 
Subject to the capacity 
of the available pit. 
Could not be used for 
the first years of 
mining. Evaporation 
ponds would need to 
be constructed to an 
adequate capacity and 
positioned to avoid 
flooding. 

Medium 
Requires careful 
engineering of 
evaporation ponds to 
minimise leaks and 
maximise solar 
evaporation. Some 
monitoring of the 
structures and 
groundwater will be 
required. Evaporation 
ponds will eventually 
require rehabilitation. 

High 
High costs associated 
with construction and 
rehabilitation of 
evaporation ponds. 
Pipeline infrastructure 
costs associated with 
pumping to 
abandoned pit and 
evaporation ponds.  

Medium 
Purpose built evaporation 
pond will require a large 
area of ground disturbance. 
Water in the evaporation 
ponds will become saline 
and may cause impacts, if 
the water escapes to the 
environment. Diesel use will 
generate greenhouse gas 
emissions.  

Medium 
In-pit disposal will not be 
available for the first 
year(s) of mining. 
Construction of 
evaporation ponds will 
cause additional impacts 
to the environment with 
extensive rehabilitation 
requirements. 

Discharge to the 
environment (within 
defined existing 
drainage lines) 

High 
Subject to the 
construction of water 
retention ponds, 
sediment controls and 
discharge pipelines. 

High 
Will require constant 
monitoring of 
discharge volume, 
water quality and 
impacts to vegetation. 

Medium 
Costs associated with 
construction and 
rehabilitation of 
retention ponds and 
pipelines. Monitoring 
and analysis of water 
quality. 

Low 
Water will be discharged to 
confined drainage channels. 
Discharged water will be of 
similar quality to the 
receiving environment. 
Minimal ground disturbance 
required. Potential impacts 
to the environment (including 
riparian vegetation) confined 
and temporary in nature. 
Some minor increase in 
accumulated salts may 
occur within the discharge 
pond areas. 

High 
Option immediately 
available and 
manageable. Flexible 
approach to management 
of excess water. Low and 
short-term impacts to the 
environment. 
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Table 9.2  Options analysis for backfilling pits two metres above the water table 
Pits Void 

Availability 
Practicability Handling 

Requirements 
Costs Sterilisation 

Potential 
Liabilities Environmental 

Consequence 
Commitment 

Glenda Quarter 11 High 
One of the first 
pits to be 
available for 
backfilling. Close 
to Bobby pit and 
may be directly 
backfilled during 
the course of 
mining 
operations. 

Low 
Waste material 
will be directly 
sourced from the 
Bobby pit. 
Approximate haul 
distance is 
0.6 km. 

Medium 
Haul distances 
equal to or less 
than to proposed 
Glenda and 
Bobby waste rock 
dump. Additional 
dozer costs may 
be incurred for 
establishing and 
maintaining tip 
heads for backfill 
in Glenda pit. 

High 
Sterilisation of 
future ore resource 
is highly likely. 

Low 
Backfill material 
likely to settle and 
subside over time. 
No long-term 
management 
requirements 
envisaged. 

Low 
Backfilling will 
minimise impacts to 
groundwater and to 
subterranean fauna 
habitat. Potential to 
backfill dispersive 
material from Bobby 
in-pit rather than in 
the Glenda and 
Bobby waste rock 
dump. 

Atlas will backfill 
Glenda to at least 
two metres above 
the pre-mining 
water table. 

Bobby Quarter 15 Low 
Pit will not be 
available for 
backfilling until 
late in the mining 
schedule. All 
backfill material 
will need to be 
rehandled from 
the Glenda and 
Bobby waste rock 
dump. 

High 
All backfill 
material will need 
to be rehandled 
from the Glenda 
and Bobby waste 
rock dump. 

High 
All backfill 
material will need 
to be rehandled 
from the Glenda 
and Bobby waste 
rock dump. 

High 
If backfilled, 
sterilisation of the 
future ore resource 
is highly likely. The 
Bobby deposit is 
one of the most 
significant 
resources 
discovered in the 
Pardoo DSO Project 
area to date and 
therefore, has the 
most potential along 
strike and at depth. 

Medium 
Glenda and 
Bobby waste rock 
dump may require 
ongoing 
earthworks and 
rehabilitation. 

Medium 
A pit lake will form 
and pit water will 
become saline over 
time. Modelling 
indicates that the pit 
is likely to become a 
groundwater sink, 
so there will be 
limited movement of 
the saline water to 
the surrounding 
groundwater 
environment. 

Atlas cannot commit 
to backfilling Bobby 
due to the mining 
schedule, costs 
associated with 
backfilling and the 
potential for future 
resource 
sterilisation. 
However, significant 
impacts to the 
environment are 
considered unlikely 
and this will be 
confirmed through 
ongoing monitoring. 
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Table 9.2  Options analysis for backfilling pits two metres above the water table (cont’d) 
Pits Void 

Availability 
Practicability Handling 

Requirements 
Costs Sterilisation 

Potential 
Liabilities Environmental 

Consequence 
Commitment 

Alice 
East 

Quarter 12 High 
Mine pit will be 
available for 
backfilling before 
Alice West. Close 
to Alice West pit 
and may be 
backfilled during 
the course of 
mining 
operations.  

Low 
Waste material 
will be directly 
sourced from 
Alice West pit. 
Approximate haul 
distance of 
0.7 km. 

Low 
Haul distance 
equal to or less 
than to the 
proposed Alice 
waste rock dump. 
Backfill to be 
completed during 
the mining 
operation.  

High 
Sterilisation of 
future ore resources 
highly likely. 

Low 
Backfill material 
likely to settle and 
subside over time. 
No long-term 
management 
requirements 
envisaged. 

Low 
Backfilling will 
minimise impacts to 
groundwater and to 
subterranean fauna 
habitat. Potential to 
backfill dispersive 
material from Alice 
West in-pit rather 
than in the Alice 
waste rock dump. 

Atlas will backfill 
Alice East to at 
least two metres 
above the pre-
mining water table. 

Alice 
West 

Quarter 15 Low 
Mine pit will not 
be available for 
backfilling until 
late in the mining 
schedule. All 
backfill material 
will need to be 
rehandled from 
the Alice waste 
rock dump. 

High 
All backfill 
material will need 
to be rehandled 
from the Alice 
waste rock dump. 

High 
All backfill 
material must be 
rehandled from 
the Alice waste 
rock dump, 
incurring both load 
and haul costs. 

Low 
Unlikely to be 
suitable grade in 
unmineralised rock. 
Pit void remains 
open. 

Medium 
Alice waste rock 
dump may require 
ongoing 
earthworks and 
rehabilitation. 

Low 
Pit will not be mined 
below the water 
table. Alteration of 
hydrology unlikely to 
cause significant 
impacts to 
groundwater. 

Atlas cannot commit 
to backfilling Alice 
West due to the 
costs associated 
with rehandling 
waste rock. 
Additionally, the pit 
will not be mined 
below the water 
table, therefore, 
impacts to the 
groundwater are 
considered unlikely. 
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Table 9.2  Options analysis for backfilling pits two metres above the water table (cont’d) 
Pits Void 

Availability 
Practicability Handling 

Requirements 
Costs Sterilisation 

Potential 
Liabilities Environmental 

Consequence 
Commitment 

Olivia Quarter 15 Low 
Pit will not be 
available for 
backfilling until 
late in the mining 
schedule. All 
backfill material 
will have to be 
rehandled from 
the Olivia waste 
rock dump. 
Significant 
distance to 
surrounding pits 
limits direct waste 
dumping option. 

High 
All backfill 
material will need 
to be rehandled 
from the Olivia 
waste rock dump.  

High 
All backfill 
material must be 
rehandled from 
the Olivia waste 
rock dump 
incurring both load 
and haul costs. 

Low 
Unlikely to be 
suitable grade in 
unmineralised rock. 
Pit void remains 
open. 

Medium 
The Olivia waste 
rock dump may 
require ongoing 
earthworks and 
rehabilitation. 

Low 
Pit will not be mined 
below the water 
table. Alteration of 
hydrology unlikely 
to cause significant 
impacts to 
groundwater. 

Atlas cannot commit 
to backfilling Olivia 
due to the costs 
associated with 
rehandling waste 
rock. Additionally, 
the pit will not be 
mined below the 
water table, 
therefore impacts to 
groundwater 
considered unlikely. 

Connie Quarter 15 Low 
Pit will not be 
available for 
backfilling until 
late in the mining 
schedule. Waste 
rock will be used 
for infrastructure 
requirements so 
insufficient waste 
rock to backfill. 
Waste rock will 
need to be 
sourced from 
another pit. 

High 
All backfill 
material will need 
to be rehandled 
from a pit nearby. 

High 
All backfill 
material must be 
rehandled from a 
waste rock dump 
of a nearby pit 
incurring both load 
and haul costs. 

Low 
Unlikely to be 
suitable grade in 
unmineralised rock. 
Pit void remains 
open. 

Low 
No waste rock 
dump so minimal 
ongoing 
earthworks or 
rehabilitation. 

Low 
Pit will not be mined 
below the water 
table. Alteration of 
hydrology unlikely 
to cause significant 
impacts to 
groundwater. 

Atlas cannot commit 
to backfilling Connie 
due to the costs 
associated with 
rehandling waste 
rock from another 
pit. Additionally, the 
pit will not be mined 
below the water 
table, therefore 
impacts to the 
groundwater 
considered unlikely. 
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Table 9.2  Options analysis for backfilling pits two metres above the water table (cont’d) 
Pits Void 

Availability 
Practicability Handling 

Requirements 
Costs Sterilisation 

Potential 
Liabilities Environmental 

Consequence 
Commitment 

South 
Limb 

Quarter 13 Low 
Mine pit will not 
be available for 
backfilling until 
late in the mining 
schedule. All 
backfill material 
will need to be 
rehandled from 
the South Limb 
waste rock dump. 
Significant 
distance to 
surrounding pits 
limits direct waste 
dumping option. 

High 
Waste material to 
be sourced from 
the South Limb 
waste rock dump. 
Approximate haul 
distance of 
0.6 km. 

High 
All backfill 
material must be 
rehandled from 
the South Limb 
waste rock dump, 
incurring both load 
and haul costs. 

High 
If backfilled, 
sterilisation of the 
future ore resources 
is highly likely. The 
South Limb 
resource is one of 
the more significant 
resources 
discovered at the 
Pardoo DSO Project 
area to date, and 
therefore has some 
potential at depth. 

Medium 
The South Limb 
waste rock dump 
may require 
ongoing 
earthworks and 
rehabilitation.  

Medium 
Pit lake will form 
and pit water will 
become saline over 
time. Modelling 
indicates that the pit 
is likely to become a 
groundwater sink, 
so there will be 
limited movement of 
saline water to the 
surrounding 
groundwater 
environment. 

Atlas cannot commit 
to backfilling South 
Limb due to the 
mining schedule, 
costs associated 
with backfilling and 
the potential for 
future resource 
sterilisation. 
However, significant 
impacts to the 
environment are 
considered unlikely 
and this will be 
confirmed through 
ongoing monitoring. 
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Table 9.2  Options analysis for backfilling pits two metres above the water table (cont’d) 
Pits Void 

Availability 
Practicability Handling 

Requirements 
Costs Sterilisation 

Potential 
Liabilities Environmental 

Consequence 
Commitment 

South 
Limb 
West 

Quarter 12 High 
Mine pit proximity 
to South Limb pit 
and may be 
directly backfilled 
during the course 
of mining 
operations. 

Low 
Waste rock 
directly sourced 
from South Limb 
pit. Approximate 
haul distance of 
0.4 km. 

Low 
Haul distances 
equal to or less 
than to the 
proposed South 
Limb waste rock 
dump. Backfill to 
be completed 
during the mining 
operation. 

Low 
Unlikely to be 
suitable grade in 
unmineralised rock. 
Pit void remains 
partially open. 

Low 
Backfill material 
likely to settle and 
subside over time. 
No long-term 
management 
requirements 
envisaged. 

Low 
Pit will not be mined 
below the water 
table. Alteration of 
hydrology unlikely to 
cause significant 
impacts to 
groundwater. 
Backfilling will 
reduce risks of 
impact to 
groundwater. 
Potential to backfill 
dispersive material 
from South Limb in-
pit rather than in the 
South Limb waste 
rock dump. 

Atlas will backfill 
South Limb West as 
far as possible. 
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The option to backfill Bobby and South Limb pits is limited given the mining schedule, the 
costs associated with rehandling a significant volume of waste rock for backfill and the 
potential sterilisation of future resource.  

The option to backfill Olivia, Alice West and Connie pits is also limited, primarily due to 
extra costs associated with the rehandling of waste rock. These pits, however, will not be 
mined below the water table and thus, are unlikely to cause significant impacts to the 
groundwater environment. 

9.2.1.2 Product Transport Alternatives 

The only product transport alternative to the proposed truck haulage is by rail. The BHP 
Billiton rail line from the Goldsworthy mine to Port Hedland is located adjacent to the 
minesite access intersection. BHP Billiton is currently not allowing third-party access to 
this privately-owned rail line, and should an agreement be reached, indications are that it 
will take up to four years for the realisation of such an agreement. 

Third-party access to private rail lines will incur an extra capital cost in building and 
operating the loading and unloading facilities at the minesite, and at the designated berth 
in Port Hedland. Such costs could not be justified for this project at this stage. 

There are no other railways in the vicinity of the project, and the relatively small 
production rate and short mine life of the project do not support construction of a project-
specific rail line.  

9.2.1.3 Export Alternatives 

Until the anticipated approval and construction of the proposed Utah Point bulk 
commodities berth in 2009, Atlas’s export options will be restricted to the existing Port 
Hedland public access berth or the Fortescue Metals Group (FMG) berth at Anderson 
Point. Atlas is yet to successfully negotiate commercial terms with FMG for access to its 
berth at Anderson Point.  

Exporting from another port, other than Port Hedland, is not considered feasible, due to 
cost-limitations associated with transportation. 

9.2.2 Do Nothing Alternative 

The ‘do nothing’ alternative refers to the potential operation impacts if the project was not 
approved and/or developed. Should this be the case, the potential impacts identified in 
Section 6 will not occur.  

Conversely, the potential economic contribution to the nation, state and local community, 
will also not occur, including: 

• The contribution of Atlas and the project workforce to the Port Hedland community, 
in the form of wages, support of local businesses and government services, and 
contribution to the social structure of the town. 
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• The local population’s opportunity for additional employment opportunities and an 
additional employment choice within the local area.  

• The socio-economic benefits to the Ngarla and other indigenous people. 

Additionally, the pending improvements to the ship loader hopper at the existing public 
access berth (with the approval of the Port Hedland Port Authority (PHPA)) and the 
resultant improvement in dust management there, will not occur.  

Should the project not proceed, the De Grey Station pastoralist would lose the provision 
of a ‘most-weather’ access road to the northern stockyards, which will be a significant 
improvement on current access infrastructure.  
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11. Glossary 

11.1 Units, Symbols and Prefixes 
 
L  litre. 
m  metre. 
m2  square metre. 
mg  milligrams (one thousandth of a gram). 
mg/kg  milligrams per kilogram; unit commonly used to express the concentration of 

metal (such as copper) in a rock or sediment. 
mg/L  milligrams per litre; unit commonly used to express the concentration of 

suspended solids or major ions in a liquid. 
mg/m3  milligrams per cubic metre. 
ML  megalitre (one million litres). 
ML/day  megalitres per day. 
ML/year  megalitres per year. 
mm  millimetre. 
mm/s  millimetres per second. 
Mm3  million cubic metres. 
mSv  millisievert. 
Mt  million tonnes. 
Mt/year  million tonnes per year. 
mVA mega volt-amp (one million volt-amps). 
MW megawatt. 
MWh  megawatt hours. 
ppm  parts per million. 
s  second. 
t  tonne. 
t/day  tonnes per day. 
t/m3  tonnes per cubic metre. 
t/yr  tonnes per year. 

11.2 Glossary Words 
 
aboriginal see indigenous. 
acid substance with a pH less than 7.0. 
acid formation the process whereby acid is formed by the oxidation of minerals 

(particularly sulfides) exposed to air and water. 
AER Annual Environmental Report. 
AHD Australian height datum. 
algorithm a defined, recursive computational procedure for solving a given 

problem within a finite number of steps. 
alkaline substance with a pH greater than 7.0. 
alluvial of or pertaining to alluvium. 
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aquifer a body of permeable rock that can contain or transmit ground water. 
alluvium a deposit of material (sand, silt, mud etc) formed by flowing water. 
anthropocentric purely human related. 
anthropogenic originating in human activity. 
anticline in geology, rock layers or beds folded with strata sloping downward 

on both sides to form a convex arch.  
aquitard a layer in the geological profile that separates two aquifers and 

restricts the flows between them. 
Archaean of or belonging to the earlier of the two divisions of Precambrian 

time, from approximately 3.8 to 2.5 billion years ago. 
ARI average recurrence interval. 
ARMCANZ Agricultural and Resource Management Council of Australia and 

New Zealand. 
artefact an object made by a human being, typically an item of cultural or 

historical interest. 
attenuation reduction in the intensity and amplitude of a sound signal. 
backfill material used to refill an excavated area such as a mine void. 
background (level) existing levels. 
banded iron formation 
(BIF) 

very large bodies of sedimentary rock, laid down some 2.5 billion 
years ago (consists of bands of semi-metallic hematite, jasper and 
iron-rich chert). 

banks (hydrology) the land alongside or sloping down to a river or lake. 
baseline a minimum or starting point used for comparison. 
basin the area drained by a major river and its tributaries. 
batter a backward and upward slope of the face of a wall or the like. 
berth a designated location in a harbor or port for the mooring of vessels 

while not at sea. 
best practice a process, technique, or use of technology, equipment or resource 

that has a proven record of success. 
BHPBIO BHP Billiton Iron Ore. 
biodiversity the diversity of different taxa of plants, animals and microorganisms, 

including the genes they contain, in the ecosystem of which they are 
part. 

biogeographic the geographical distribution of plants and animals. 
black-shale black, soft, finely stratified sedimentary rocks that can be split easily 

into fragile slabs.  
blasting detonation of explosive charge in a mine to assist in the removal of 

hard rock. 
bore a well, usually of less than 20 cm diameter, sunk into the ground and 

from which water is pumped. 
borefield an area that contains bores or wells.  
borrow pit an area where soil, sand or gravel has been dug up for use 

elsewhere. 
brackish slightly salty water. 
bund an earth, rock, or concrete embankment constructed to prevent the 

inflow or outflow of liquids or the transmission of noise. 
calcite a white or colorless material consisting of calcium carbonate. 
capillary action (hydrology) the tendency of a liquid to rise and fall as a result of surface tension. 
catchment the entire land area from which water (e.g., rainfall) drains to a 

specific water course or waterbody. 
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cattle grid a metal grid fixed flat on the road which acts as an obstacle for 
hoofed animals. 

cessation a ceasing; an end. 
chalcopyrites a metallic, tetragonal mineral, brassy yellow in color, usually 

occurring as shapeless masses of grains.  
channel iron deposits 
(CID) 

iron oxide deposits along ancient river channels. 

chert a rock type primarily consisting of microcrystalline quartz. 
colluvium / colluvial material that accumulates at the foot of a slope. 
cone of depression the depression, roughly conical in shape, produced in the water 

level by a bore or bores pumping in an unconfined aquifer. 
confluence the junction of two rivers. 
conservation significance an item with conservation status under State and Commonwealth 

legislation and/or international conventions or agreements. 
conservative a prediction, assumption, or measurement that errs on the side of 

safety or caution.  
ConsMin Consolidated Minerals. 
contractor specialist brought in to perform a specific task, such as the 

construction of mine infrastructure or the excavation (mining) of the 
open pit. 

corridors (biology) a belt of land between two other areas, typically having a particular 
feature or giving access to a particular area. 

CoRTN calculation of road traffic noise. 
Cretaceous of or belonging to a period of the Mesozoic Era, from 140 million to 

65 million years ago. 
crusher that part of an ore-processing plant where the ore is mechanically 

crushed into smaller pieces. 
crustacean a large group of mainly aquatic arthropods that includes crabs, 

lobsters, shrimps etc. 
culvert a tunnel carrying a stream or open drain under a road. 
cut off grade the lowest grade of material that can be mined and processed 

considering all applicable costs, without incurring a loss or gaining a 
profit. 

dB (decibel) describes the sound pressure level of a noise source. It is a 
logarithmic scale referenced to the threshold of hearing. 

DEC Department of Environment and Conservation. 
declared rare flora (DRF) plants that are either rare, in danger of extinction, or otherwise in 

need of special protection. 
delineated indicate the exact position of (border or boundary). 
demographic population characteristics and/or social statistics. 
deposit (geology) a layer or body of accumulated matter. 
dewater to remove water from (e.g., a mine pit or an aquifer). 
DEWR Department of Environment and Water Resources. 
dispersive (geochemical) soils that are structurally unstable and disperse in water into basic 

particles i.e. sand, silt and clay. Dispersible soils tend to be highly 
erodible and present problems for management. 

dissolution the action or process of dissolving or being dissolved. 
distribution (biology) the entire area in which a population of a species, subspecies or 

other taxon is found. 
disturbance deviation from baseline or natural conditions. 
disturbance footprint area directly affected by an aspect of the mining operation. 
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DNA deoxyribonucleic acid. It is the carrier of genetic information. 
DoCEP Department of Consumer and Employment Protection. 
DoIR Department of Industry and Resources. 
DoW Department of Water. 
drawdown a reduction in the volume of water in a surface-water or groundwater 

body. 
DSO direct shipping ore. 
ecosystem an interacting system of animals, plants, other organisms and non-

living parts of the environment. 
edaphobitic obligate soil dwelling taxa. 
effluent liquid waste or sewage discharged to the environment. 
electrical conductivity (EC) the degree to which specified material conducts electricity. In the 

context of water quality, it is used as a measure of salinity. 
emission a discharge of a substance (e.g., dust) into the environment.  
enrichment concentrated. 
environment living things, their physical, biological and social surroundings, and 

interactions between all of these. The social surroundings of man 
are his aesthetic, cultural, economic and social surroundings to the 
extent that those surroundings directly affect or are affected by his 
physical or biological surroundings. 

EPA Environmental Protection Authority. 
EPBC Environmental Protection and Biodiversity Conservation. 
ephemeral not permanent, e.g., a stream that flows only seasonally or after 

rainfall or a lake that periodically dries out, or a plant that is present 
seasonally. 

epigean taxa inhabiting exposed surface of land. 
EPP Environmental Protection Policy. 
erosion the wearing away of the land surface (whether natural or artificial) by 

the action of water, wind and ice. 
ESIA Environmental and Social Impact Assessment. 
evapo-transporation loss of water from the soil both by evaporation and by transpiration 

from plants. 
excavators vehicles used to excavate holes and move soil, earth, or rocks. 
fault fracture of the earth’s crust caused by the relative movement of the 

rock masses. 
fauna a general term for animals (birds, reptiles, marsupials, fish etc.), 

particularly in a defined area or over a defined time period. 
feed material being fed into a process. 
FEL front end loader. 
ferrite a ceramic compound consisting of a mixed oxide of iron and one or 

more other metals. 
ferromagnesian-silicates silicate minerals containing iron and magnesium as major 

components. 
ferruginous of, containing, or resembling iron. 
floodplain occasionally or periodically flooded flat or nearly flat land adjacent to 

a stream or river. 
floodway a purpose built channel which acts to divert and direct excess 

floodwater. 
flora a general term for plants (usually being native), particularly those 

found in a defined area or characteristic of a defined time period. 
floristic community type floristic assemblage as defined by the presence or absence of 
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(FCT) individual taxa in standard areas (plots, sites, quadrats) is used to 
define floristic groupings based on shared species. 

FMG Fortescue Metals Group. 
fodder food for cattle or other livestock. 
formation a large stratigraphic sequence of rock beds (sandstone, shale, 

limestone, etc.) generally deposited over a distinct geological period 
(e.g., during a glacial period). 

FEL front-end loader.  
geochemical chemical composition of the earth and is rocks or minerals. 
geoheritage the natural geological features in the landscape and their cultural 

values. 
geomorphology the study of physical features of the surface of the earth and their 

relation to its geological structures. 
goethite hydrous oxide of iron (HFeO2). A widespread mineral occurring in 

crystals, but more commonly in yellow or brown earthy masses. A 
primary constituent of limonite. 

grade the concentration of metal, e.g., copper, either in an individual rock 
sample or averaged over a specified volume of rock; copper grade is 
usually given in percentage (%). 

grader vehicle used to smooth a soil or rock surface. 
granitoid common, coarse-grained, light-colored, hard igneous rock consisting 

chiefly of quartz, orthoclase or microcline, and mica. 
gravel sedimentary particles or rock fragments generally between 2 and 10 

mm in size. 
greenhouse gases carbon dioxide, methane, nitrous oxide, perfluorocarbons, 

hydrofluorocarbons and sulfur hexafluoride. 
ground vibration vibration transmitted through the ground following blasting. 
groundwater all waters occurring below the land surface; the upper surface of the 

soils saturated by groundwater in any particular area is called the 
water table. 

groundwater mounding a localised increase in groundwater levels. 
growth media  geological material that is able to support vegetation. 
habitat the particular local environment occupied by an organism. 
haul trucks heavy vehicles used for the transportation of ore or waste rock. 
HCWA Heritage Council of Western Australia. 
hematite a reddish-black material consisting of ferric oxide. 
heritage valued objects or qualities such as cultural traditions. 
hydraulic gradient change in hydraulic head per unit of horizontal distance in a given 

direction. 
hydrocarbon a compound of hydrogen and carbon, such as those that are the 

primary components of petroleum and natural gas. 
hydrogeology/ 
hydrogeological 

the science dealing with the occurrence and distribution of 
underground water. 

hydrology/ hydrological the study of water, particularly its movement in streams, rivers, or 
underground. 

hydrous containing water. 
hyporheic underground environment beneath a river or stream. 
impulsiveness a variation in the emission of a noise where the difference between 

LApeak and LAmax Slow is more than 15dB when determined for a 
single representative event (From Regulation 9 of the Environmental 
Protection (Noise) Regulations 1997). 

IMS integrated management system. 
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indigenous belonging to, or found naturally in, a particular environment. 
infrastructure the supporting installations and services that supply the needs of a 

project. 
ingress the act of going in or entering. 
in-situ in its original place. 
interbedded describes beds (layers) of rock lying between or alternating with 

beds of a different kind of rock.  
invertebrate any animal with no backbone (jellyfish, worms, molluscs, etc.). 
iron tramp stray metallic particles and objects. 
irrigation the artificial flooding of agricultural land to promote cultivation. 
jasperlite a banded structure of tiger-eye, red jasper and hematite. 
karstic a distinctive style of terrain that is characterised by individual 

landform types and landform assemblages that are largely the 
product of rock material having been dissolved by natural waters to a 
greater degree than in most landscapes. 

LA10 an LA10 level is an A-weighted noise level which is exceeded for 10 
percent of the measurement period. An LA10 level is considered to 
represent the “intrusive” noise level. 

LA90 an LA90 level is an A-weighted noise level which is exceeded for 90 
percent of the measurement period. An LA90 level is considered to 
represent the “intrusive” noise level. 

landform a specific feature of a landscape (such as a hill) or the general 
shape of the land. 

landscape all the visible features of an area or land.  
laterite a reddish clayey material, hard when dry, forming a topsoil in some 

regions. 
leachate the fluid in which a leached substance is dissolved or transported.  
level of service (LOS) concept used to determine the quality of operating condition on a 

road network. There are six levels, designated A to F, with A 
representing the best operating condition (at close to free flow), and 
F the worst (forced flow). 

lift each separate layer placed in the construction of an embankment or 
waste rock emplacement.  

light vehicle vehicles of Ausroad class 1 and 2; consist of cars, utility trucks, 
small buses (includes towing of small boats and caravans). 

limonite brownish secondary mineral consisting of a mixture of hydrous ferric 
oxides, important as an iron ore. 

limonitic a minor ore of iron made up of a mixture of similar hydrated iron 
oxide minerals, primarily goethite.  

linear infrastructure infrastructure that is constructed in a relatively straight line. Includes 
roads and pipelines. 

linkage (biology) a belt of land between two other areas, typically having a particular 
feature or giving access to a particular area. 

lithologies character of rocks on the basis of color, mineralogical composition, 
and grain size. 

lithology / lithotype general physical characteristics of rocks. 
load the amount of a substance discharged into a body of water (e.g., salt 

or sediment); usually expressed as mass over a specified time (e.g., 
tonnes per year). 

loam a fertile soil of sand and clay containing organic matter. 
long-wave radiation radiation with wavelengths greater than 4 microns. 
lowland low-lying country. 
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mafic (rock) relating to, denoting, or containing a group of dark-colored, mainly 
ferromagnesian minerals. 

magazine a store for explosives. 
magnetite a grey-black magnetic mineral that consists of an oxide of iron and is 

an important form of iron ore. 
martite hematite psuedomorphs after magnetite crystals. 
mesa an isolated flat-topped hill with steep sides, found in landscapes with 

horizontal strata. 
mesic an environment or habitat containing a moderate amount of 

moisture. 
mesozoic of or belonging to an era occurring between 230 and 65 million years 

ago. 
metasediment sediment which shows signs of being metamorphism. 
microclimate the climate of a very small or restricted area, especially when this 

differs from the surrounding area. 
microfossil a fossil or fossil fragment that can be seen only with a microscope. 
micro-habitat habitat of a very small or restricted area, especially when this differs 

from the surrounding area. 
mineralisation the occurrence of metals or minerals within a rock sequence that 

may potentially constitute ore. 
mitigate Mitigation, in an environmental context, refers to a sequence of 

considerations designed to help manage adverse environmental 
impacts, which includes avoidance, minimisation, rectification, 
reduction, and offsets. 

model a mathematical simulation of a natural system (such as the variation 
of particulate levels within a lake) used to predict how the system will 
change with time, particularly where external changes have been 
imposed upon it (such as from mining operations). 

modulation a variation in the emission of noise that – (a) is more than 3dB LA 
Fast or is more than 3dB LA Fast in any one-third octave band; (b) is 
present for more at least 10% of the representative assessment 
period; and (c) is regular, cyclic and audible (From Regulation 9 of 
the Environmental Protection (Noise) Regulations 1997). 

monitoring systematic sampling and, if appropriate, sample analysis to record 
changes over time caused by impacts. 

morphological physical characteristics or features. 
MoU memorandum of understanding. 
MRWA Main Roads Western Australia. 
NAF non-acid forming. 
native see indigenous. 
natural existing in, or formed by, nature (generally excludes anything 

obviously modified by human beings). 
naturalised flora or fauna that has become established in the wild where it is not 

indigenous. 
NEPM National Environmental Protection Measure. 
neutral neither acidic nor basic (e.g., a pH equal to 7.0).  
NIF nimingarra iron formation. 
noise contours lines joining points of the same noise level values. 
non-indigenous not originating or occurring naturally in a particular place. 
offset undertaking such activities that counterbalance an adverse, residual 

environmental impact. 
onus used to refer to something that is one's duty or responsibility. 
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open pit large hole excavated in an open-cut mining operation to remove the 
ore. 

operational phase that period of the mining project, after construction and prior to 
decommissioning, during which pit excavation and metal extraction 
takes place. 

operations mining and ore processing activities. 
order a principle taxonomic category that ranks below class and above 

family. 
ore a mineral or mixture of minerals containing a metal in sufficient 

amounts for its extraction to be profitable. 
organic carbon carbon derived from living matter. 
overpressure a transient air pressure which is greater than the surrounding 

atmospheric pressure. 
oxidation the process by which an element or compound undergoes a 

chemical reaction involving the removal of electrons; often involves 
reaction with oxygen to form an oxide (e.g., the rusting of iron). 

paleochannel ancient river bed, frequently permeable and water bearing. 
Panamax common cargo vessel size class. Vessels of this class are of the 

maximum dimensions that will fit in the locks of the Panama Canal 
(length: 294.1 m, beam: 32.3 m, draft: 12 m). 

parafluvial underground environment adjacent to a river or stream. 
passive performing a function without electrical or mechanical action or 

movement (e.g., a jar-and-funnel rain gauge). 
pastoral lease leasehold of crown land specifically for grazing livestock. 
perimeter outer boundary. 
pH a measure of the degree of acidity or alkalinity of a solution; 

expressed numerically (logarithmically) on a scale of 1 to 14, on 
which 1 is most acid, 7 is neutral and 14 is most basic (alkaline). 

PHPA Port Hedland Port Authority. 
phreatophytic a plant with a deep root system that draws its water supply from near 

the water table. 
piezometer a small-diameter cased bore used to measure groundwater levels. 
pisolite aggregated globular pea-sized mineral concretions. 
PM10 particulate matter measured with a sampler with 50% cut point at 10 

µm. 
PM2.5 particulate matter measured with a sampler with 50% cut point at 2.5 

µm. 
PMI Process Minerals International. 
potable water water of quality suitable for human consumption. 
 PAF potentially acid forming. 
primary pit the main pit in an open pit mining operation. 
priority fauna conservation significant animal species listed by DECs (formerly 

CALMs) Threatened Species Consultative Committee but which are 
not currently listed under the Wildlife Conservation Act 1950 as 
Specially Protected Fauna. 

priority flora  plant taxa that are under consideration as threatened flora but are in 
need of further survey to adequately determine their status, or are 
adequately known but require monitoring to ensure that their security 
does not decline. 

priority 1 (P1) (water 
reserve) 

an area protected to ensure that there is no degradation of the water 
source. 

progressive rehabilitation rehabilitation of mined or disturbed areas as soon as practicable 
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after they are released during the life of the mine. 
prospective expecting to happen at a future date. 
pseudoscorpion spider relatives (arachnids) that resemble true scorpions. 
putrescible liable to decay. 
quad-configuration (road 
train/truck) 

road train with four trailers. 

quantify to determine the quantity or amount of a component in a substance. 
Quaternary the most recent geological period in the Cenozoic era. 
quartzite a hard granular metamorphic rock consisting of quartz in interlocking 

grains. 
radial flow flow of water from a common centre. 
rainfall events periods of rainfall. 
recharge to refilling of an aquifer with water. 
refugia areas in which populations of organisms can survive through a 

period of unfavorable conditions. 
regolith the layer of loose rock and mineral fragments that rests on bedrock. 

Regolith constitutes the surface of most land.  
rehabilitation the regeneration of a landscape and especially the vegetation 

following its disturbance. 
resource minerals in the ground, but not necessarily commercially extractable.  
retention pond a pond built for the containment of water generated or used during 

mining operations.  
revegetated an area that has been planted with trees, bushes and grasses after 

being disturbed. 
RC drilling reverse circulation drilling. 
riparian / riverine of, relating to, or situated on the banks of a river. 
roadkill an animal (or animals) killed by a vehicle on a road. 
ROM run-of-mine; see ROM pad. 
ROM Pad the stockpile of freshly mined ore used to feed the mill and process 

plant. 
runoff that portion of precipitation (rain, hail and snow) that flows from a 

specific area as water. 
rural (land zone) in, relating to, or characteristic of the countryside. 
saline containing or impregnated with salts. 
salinity accumulation of salts in soil and water causing potential problems for 

the natural environment, agriculture and the built environment. 
sandstone common sedimentary rock consisting of sand-sized mineral or rock 

grains, usually quartz, cemented together by various substances, 
such as silica, calcium carbonate, iron oxide, or clay. 

saprolitic soft, disintegrated, usually more or less decomposed weathered rock 
remaining in its original place. 

satellite pit a secondary open pit close to the primary pit from which ore may be 
extracted. 

scree small, loose rocks that gather on a slope and often at the bases of 
cliffs. 

sediment load see load. 
sedimentary rocks rocks that have formed from sediment deposited by water or air. 
seepage emergence of subsurface flow at the ground surface. 
sensitive receiver/receptor locations that are sensitive to emissions from industry and 

infrastructure. Sensitive receptors/receivers include residential 
development, hospitals, hotels, motels, hostels, caravan parks, 



Public Environmental Review   Pardoo DSO Project 
 
 

11-10 
we08030_6_Ch11_v2.doc/December, 2007  Coffey Natural Systems 
 

schools, nursing homes, child care facilities, shopping centres, 
playgrounds and some public buildings. Some commercial, 
institutional and industrial land uses which require high levels of 
amenity or are sensitive to particular emissions may also be 
considered sensitive receptors/receivers. 

sequence (geological) layers of (predominantly) sedimentary rocks sourced from a common 
geological environment or period. 

shale a fine grained sedimentary rock of fissile or laminated structure 
formed by the consolidation of clay or argillaceous material. 

sheet flow flow that occurs overland in places where there are no defined 
channels, the flood water spreads out over a large area at a uniform 
depth. This also referred to as overland flow. 

sheetwash water flowing down a slope in a layer. 
silt  a sediment with particles finer than sand and coarser than clay, i.e., 

2 to 63 microns. 
siltstone silt that has consolidated into rock. 
sodic soils containing sodium as a significant proportion of their total 

exchangeable cations. Are highly dispersive. 
solutes the minor component in a solution, dissolved in a solvent. 
species a taxonomic grouping of organisms that are able to interbreed with 

each other but not with members of other species. 
SRE short range endemics. 
stakeholder a person or group with an interest or concern in an issue. 
stockpile a pile used to store material for future use. 
stockpiled stored in a stockpile. 
stratigraphy refers to the rock strata or layers in a geological formation. 
stripping removal of vegetation and topsoil. 
stromatolite a calcareous mound built up of layers of cyanobacteria and trapped 

sediment. Known as fossils and living organisms in Australasia. 
stygofauna small aquatic invertebrates that inhabit groundwater systems such 

as caves and aquifers. They may also be found in the pore spaces 
of limestone, calcrete or laterite. 

subterranean fauna fauna existing or occurring under the earths surface. 
sump pits sunk to collect water. 
supergene leaching deposition or enrichment of mineral deposits by solutions moving 

downwards through rocks. 
surface saturation zone a surface expression of ground water. 
surface water all water flowing over, or contained on, a landscape (e.g., runoff, 

streams, lakes, etc.). 
suspended (solids) solids held in suspension by the turbulent flow of a fluid. 
synclines in geology, rock layers or beds folded inwards from both sides 

forming a trough-like structure with a sag in the middle. 
taxa taxonomic groups of any rank, such as species, order or class. 
taxonomic classification of flora or fauna. 
TDS total dissolved solids; a common measure used to determine 

dissolved solids concentrations in a waterbody and expressed in 
terms of mass per unit of volume (e.g., milligrams per litre). 

tenement a piece of land held by an owner. 
tenure the conditions under which land is held. 
terrestrial living on the land or on the ground, rather than in water, in trees or in 

the air. 
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threatened (flora/fauna) threatened flora/fauna is used in a broad sense to 
describe all or any species whose conservation status 
is considered insecure. It includes species in the ‘extinct’, 
‘critically endangered’, ‘endangered’, ‘vulnerable’, ‘rare’ 
and ‘data deficient’ categories.  

threatened ecological 
communities (TECs) 

an ecological community listed, designated or declared under a 
Commonwealth or State law as threatened, endangered or 
vulnerable; or an ecological community listed on DECs (formerly 
CALMs) threatened ecological communities database. 

throughput quantity of material (ore, chemicals, etc.) moving through a system 
(e.g., an ore-processing plant). 

tonality the presence in the noise emission of tonal characteristics where the 
difference between – (a) the A-weighted sound pressure level in any 
one-third octave band; and (b) the arithmetic average of the A-
weighted sound pressure levels in the 2 adjacent one-third octave 
bands, is greater than 3dB when the sound pressure levels are 
determined as LAeq,T levels where the time period T is greater than 
10% of the representative assessment period, or greater than 8dB at 
any time when the sound pressure levels are determined as LA Slow 
levels. (From Regulation 9 of the Environmental Protection (Noise) 
Regulations 1997). 

topography physical relief and contour of a region. 
topsoil upper layer of soil, usually containing more organic material and 

nutrients than the subsoil beneath it. 
TPI Pilbara Infrastructure Pty Ltd. 
triple configuration (road 
train/truck) 

road train with three trailers. 

troglobite/ troglofauna fauna living permanently underground and generally beyond the 
daylight zone of a cave. 

troglomorphic has morphological characteristics of a troglobite. 
TSP total suspended particulates. 
turbidity measurement of suspended matter in a liquid. 
turkeys nest dam a temporary dam for the storage of water. 
upland an area of high or hilly land. 
variable not constant, subject to change (e.g., temperature, rainfall or 

population). 
vascular (flora) contains plant tissues that conduct water, sap and nutrients in 

flowering plants, ferns and their relatives. 
vertebrate an animal of a large group distinguished by the possession of a 

backbone. 
visual amenity a subjective measure of the visual quality of a place or area as 

experienced by visitors.  
visual intrusion when something invades or disturbs your vision. 
void cavity. 
vuggy a rock with numerous cavities. 
waste rock uneconomic rock extracted from the ground during a mining 

operation to gain access to the ore. 
water balance the sum of the inputs and outputs and changes in storage levels of 

water in a given locality. 
water table level below which the ground is saturated with water. 
watercourse a river, stream, creek or man-made drainage features in which water 

flows in a channel, whether permanently or intermittently. 
weed any plant (in particular an herbaceous one) that survives in an area 
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where it is harmful or troublesome to the desired land use. 
weightometer an appliance for the continuous weighing of ore or other material in 

transit on a belt conveyor. 
wharf a landing place or pier where ships may tie up and load or unload. 
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